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It is called SARS-CoV-2, or COVID 19, or 
2019-nCoV.

It has caused the most severe pandemic 
known since we have clear documents.

It began with a lot of “Why’s” and these 
questions continue after several months since 
the beginning.

Why has this virus attacked humanity just 
today?

Why does it spread so quickly?
Why apparent healthy people are so conta-

gious?
Who among young healthy adults is at-

tacked to death? Do we have a genetic answer?
Why any of the known antiviral agents do 

not act on it?
What do people have to do?

There are two theoretical answers for the last 
question: first, prevention, and then, therapy.

For prevention, social and individual mea-
sures are used.

Social measures were taken by the adminis-
trations of countries in an appropriate time inter-
val or not, in an efficient way or not.

In China, the army was used. It seemed to be 
an efficient approach.

In Italy, festivals continued a long period after 
the alarm sound. It had a bad outcome.

In the United States, the President locked the 
country against some Europeans. Not against the 
British. One day later, he closed the USA against 
the British as well.

Individual measures mean to stay isolated 
even if you are only suspected or you were in the 
vicinity of a sick person. But what happens if, for 
a period of approximately five days, hundreds of 
persons around you seem to have an apparent 
very good health but may transmit the illness? 
How do you know whether you should protect 
yourself?

Individual measures are efficient according 
to the social discipline of people in each country. 
In Europe, latins, who are generally rebels, are 
the most affected populations. But Germans are 
very close to French people in their epidemio-
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logic figures. Why, if the Germans are known to 
be far more disciplined? 

The solution would be to stop everybody at 
home and bring them food and drugs as appro-
priate by persons equiped like aliens. Impossi-
ble! We do not have enough aliens. And who 
would produce food, drugs and energy if every-
body is isolated? Not to say anything about the 
general production of goods and sevices, which 
brings money for a country. 

The alternative is to isolate some of those 
deemed sick or suspect, while letting the others 
work and do their best to take care of them-
selves. It is an imperfect mesasure, but the only 
possible one. The rules to take care of oneself 
should be clear, simple and applicable. Which 
seems not to be the case.

What do we do for therapy today?
We put those people who are in a bad condition 
in Intensive Care Units. If the most seriously at-
tacked organ, the lung, is aggressed, we put 
them on ventilation. In Italy there are so many 
cases that they do not have enough ventilators 
and even intensive care beds. And it happens in 
a country considered to have one of the best 
health care systems in the world.

Some countries ordered ventilators to com-
plete their needs. Producers have stopped sup-
plying ventilators to others when their own 
country needed them. Is this discrimination? 
Some ethic rules say you have first to protect 
yourself in order to protect others.

Now, before discussing possible therapies, 
let’s have a look at the figures! Here are the main 
figures for one day in Middle March (the 15th of 
March) (1, 2) at the world level:  

Confirmed: 145 480
Deaths: 5426
Recovered: 72 165
Countries: 123
These figures confirm a pandemic. Mortality 

is about 3.7%. Influenza mortality is usually 
0.1%. And the great influenza pandemics from 
1918 and 1957 had about half the mortality re-
ported to date for the SARS-CoV-2 pandemia.

I can however see some light. Half of patients 
are already reported to recover (49.6%) and – if 
not dead, the recovery percentage for the survi-
vers will be at the end more than 95%.

And, if we succeed to have specific therapy, 
the good figures could increase dramatically.

What can we say now about specific therapy?
Medicine is seriously agitating for finding solu-
tions. Hundreds of patterns have been recorded 
these last days only for hypothetical therapies (3).

The main ways to apply therapy for 
SARS-CoV-2 are as follows:
- numerous candidate drugs
- four classes of  biologics

• therapeutic antibodies
• cytokines
• RNA therapies
• vaccines.
Here is a hypothetical very short list of drugs 

which are taken into account for the therapy of 
SARS-CoV-2:
- lopinavir, ribavirin, remdesivir, arbidol, all of 

them being already tested in clinical trials for 
treating SARS-CoV-2!

- chloroquine, baricitinib, ritonavir, darunavir, 
favipiravir, galidesivir, nitadoxanide, tocili-
zumab – these are candidate drugs and some 
of them are either used in clinical experi-
ments or already in clinical trials against other 
viral infections.
Some of the above cited molecules and pro-

bably others were selected using artificial intelli-
gence, which is a very new way to develop 
knowledge in research. Artificial intelligence is 
developed by machines (computers) to maxi-
mize the chance to achieve the goals. This is 
added to the natural intelligence of humans.

It is beyond the purpose of this paper to de-
velop the mechanisms of SARS-CoV-2 infections 
which may be attacked by the candidate thera-
py. We only note some observations. 

The virus uses a glycosilated spike (S) protein 
to enter the host and this one binds to the well 
known ACE2 (Angiotensin Converting Enzyme) 
receptor protein. However,  no drug already 
used in relation to this receptor is a candidate 
drug for this viral illness (3). Nevertheless, the re-
lation of the virus with the AT1 and AT2 recep-
tors is checked for therapeutic developments. 
The virus has a huge affinity for ACE2, which is 
thought to contribute to the very great conta-
giousness of  SARS-CoV-2.

Some companies, like Al Cellera in collabora-
tion with Lilly, have already screened milions of 
molecules in the blood of people who recovered 
from the illness to identify the molecules which 
contributed to recovery (2).

oK-flow, no-reflow
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oK-flow, no-reflow

About 200 new patents for SARS-Cov-2 are 
directed to modify the anti-SARS and anti-MERS 
vaccines that are already tested for those ilnesses 
(3). Vaccine development for SARS-CoV-2 to 
date includes attenuated virus vaccines, 
DNA-based vaccines, protein-based vaccines, 
virus-like particles vaccines and mRNA-based 
vaccines. A mRNA vaccine against SARS-CoV-2 
is tested in a phase 1 clinical trial in the United 
States (3).

In a famous film of Stephen Spielberg, aliens 
had invaded the Earth and were ready to start 
exterminating humans. At that moment, all alien 

invaders began to die, due to the mortal attack of 
terrestrial viruses.

Now we are in the opposite situation. Viru-
ses, not aliens, attack humans. Stephen Spiel-
berg, can you imagine a solution?

I myself think that the solution has already 
come from... the Italians. Kept in their houses by 
the authorities and the virus itself, they largerly 
opened the windows, took their guitars, used 
their marvelous voices and began to sing from 
the windows. Over the empty streets. And laugh, 
and sing, and laugh again...

Viruses cannot resist finally to a healthy body 
protected by a healthy soul. q

1. Coronavirus Disease (COVID-2019) 
Situation Reports. World Health 
Organization, 2020. https://www.who.int/
emergencies/diseases/novel-
coronavirus-2019/situation-reports

2. Pharmaceutical Technology online,  
March 15, 2020. Coronavirus COVID-19 
outbreak: Latest news, information and 
updates.

3. Liu C, Zhou Q, Li Y, et al. Research and 

Development on Therapeutic Agents and 
Vaccines For COVID-19 and Related 
Human Coronavirus Diseases, 2020.  
ACS Cent Sci. https://dx.doi.org/10.1021/
acscentsci.0c00272
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ABSTRACT
Coronaviruses are a group of viruses which, even if they are affecting mainly mammals and birds, could 

be transmitted to humans, generating common cold.
The new virus strain is named SARS-CoV-2 and has 85% sequence similarity to SARS-CoV. Until now, 

it has caused more than 100 000 confirmed cases of infection and almost 5000 deaths, having a mortality 
rate of 4%.

All information (symptoms, signs, management, complications) are taken from the other pandemic 
infections (SARS, MERS). 

Information about viral infection concerning pregnant women are limited and are common to other SARS 
infections. There are very few cases of pregnant patients infected with SARS-CoV-2 and studies are ongoing.

Keywords: coronavirus infection, pregnancy.

2020; 15(1): 6-10

INTRODUCTION

Coronaviruses are a group of viruses 
that affect mainly mammals and 
birds, but being a zoonosis, infection 
could be transmitted to humans, 
causing the “common cold” in other-

wise healthy people. The virus uses a densely gly-
cosylated spike (S) protein to enter host cells, and 
the predominant human receptor is human angio-
tensin-converting enzyme 2 (ACE2), found pri-
marily in the lower respiratory tract (1). 

In humans, transmission occurs through close 
contact via respiratory droplets, generally cau sing 
mild flu-like symptoms such as fever, cough, nau-

sea, vomiting, diarrhea and in almost 10% of cases 
severe pneumonia requiring mechanical ventila-
tion. Paraclinical tests include lymphopenia (70%), 
leukopenia (20%), thrombocytopenia (15%), pro-
longed prothrombin time (58%), elevated lactate 
dehydrogenase (40%). Chest radiographs are 
characterized by bilateral patchy infiltrates and 
chest CT scans demonstrate ground-glass infil-
trates (2). The incubation time ranges from one 
day to 14 days, with a median of 4-5 days. The 
average age of hospitalized patients was 
49-56 years, with 32-51% having an underlying 
illness. Children are less affected, accounting for 
less than 1% of the total population infected, and 
in most cases with mild symptoms (3, 4). 
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Coronavirus in pregnanCy. what we Know so far?

In the past there were two major outbreaks of 
severe coronavirus infections with a high morta-
lity rate: SARS-CoV (severe acute respiratory 
syndrome) in 2003 and MERS-CoV (Middle East 
Respiratory Syndrome) in 2013, each causing 
almost 800 and 400 deaths, respectively. 

In December 2019, the first cases of pneu-
monia with a novel RNA beta-coronavirus were 
reported in Wuhan, China. The novel virus has 
almost 85% sequence similarity to SARS-CoV 
and is currently named severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) (5). Since 
its discovery, the virus is rapidly spreading all 
over the world due to respiratory human-to-hu-
man transmission, long incubation time and mild 
symptoms. According to official data, it has 
caused more than 100 000 confirmed cases of 
infection and almost 5 000 deaths until now, 
having a mortality rate of 4% comparing to 1% 
mortality rate in normal seasonal flu (6, 7). 

Given the rapid spread, WHO (World Health 
Organisation) has recently declared coronavirus 
disease a public health emergency of internatio-
nal concern and many radical safety measures have 
been adopted in order to limit the infection (7). 

Limited data on coronavirus in pregnancy are 
published and many assumptions are made 
based on previous experience gained from 
SARS-Cov and MERS-CoV, also from influenza 
H1N1 outbreak and general information about 
pneumonia during pregnancy. 

In this context, many questions arise and 
should be addressed: are pregnant women  more 
prone to contact the infection due to their low 
immunity, is the maternal-fetal route a possible 
way of transmission, are symptoms more severe 
in pregnant women compared with the general 
population, which are the risks for the fetus and 
neonatal outcome, and should obstetricians fol-
low a specific protocol to monitor and deliver 
these patients?

The aim of this paper is to review the current 
available data and summarize the main charac-
teristics of the novel coronavirus infection 
(COVID-19) in pregnant women and present the 
latest protocol for monitoring and delivery of 
such patients. 

Pneumonia in pregnancy

Pneumonia, irrespective of etiology, is the most 
common non-obstetric infection during preg-

nancy and represents an important cause of 
morbidity and mortality among pregnant women 
(8). Mortality from pneumonia is uncommon in 
young women, but during pregnancy almost 
25% of women with pneumonia will require 
hospitalisation in intensive care units and venti-
latory support due to physiologic altered 
cell-mediated immunity and normal changes in 
their pulmonary function. Mortality rate is quo-
ted as high as 17% (9). During pandemic influ-
enza H1N1 infection in 2009, 10% of pregnant 
women were admitted to ICU with severe pneu-
monia and 11% of these patients died (10). 

Hypoxemia and acidosis are poorly tolerated 
by the fetus and there is a higher risk of prema-
ture rupture of membranes, preterm delivery, 
growth-restricted infants or, in extreme cases, 
even intrauterine fetal demise or neonatal death 
(11, 12). Case review studies report an incidence 
of preeclampsia of 25% among pregnant women 
with pneumonia and a higher rate of placental 
abruption in patients with severe respiratory 
conditions requiring hospitalization (9, 12). The 
pathophysiological process relates to hypoxemia, 
which subsequently causes placental hypoxia. 
The hypoxic placenta releases antiangiogenic 
and proinflammatory factors that induce endo-
thelial dysfunction, hypertension, and organ 
damage. 

Taking into consideration the potential com-
plications of pneumonia, current recommenda-
tions state that any pregnant woman suspected 
of having pneumonia should undergo chest radi-
ography in order to facilitate early diagnosis and 
appropriate treatment.  

Influeza H1N1 outbreak 

In front of a new pandemic coronavirus infec-
tion, specialists and health organisations recall 
the H1N1 influenza virus that produced the first 
pandemic infection in more than 40 years and 
caused more than 18 000 deaths globally in 
2009 (13). At that time, pregnant women and 
newborns were among those at greater risk and 
special attention has been drawn to develop 
specific recommendations. In response, Centre 
for Disease Control (CDC) has made the several 
recommendations, as follows (14, 15). 

- Pregnant women with confirmed or sus-
pected H1N1 influenza, regardless of in-
fluenza vaccination status, should receive 
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prompt empiric treatment with oseltami-
vir starting within 48 hours of illness onset 
and continued for five days; present stu-
dies do not demonstrate increased fetal 
risk after maternal oseltamivir exposure, 
irrespective of gestational age. 

- Fever during pregnancy might be associ-
ated with increased adverse outcome and 
antipyretic medication are required, acet-
aminophen being the safest option, al-
though some studies show a correlation 
with asthma in offspring (16).

- All women who are pregnant during the 
influenza season, regardless the gestatio-
nal age, should receive the inactivated in-
fluenza vaccine with potential benefits for 
the fetus due to transplacental antibodies 
passage (17). Despite recommendations 
and evidence-based safety and benefits, 
vaccination coverage of pregnant women 
remained less than 20%. 

- Current data do not demonstrate a possi-
ble vertical transmission, but infants born 
to symptomatic mothers at the time of de-
livery should be closely monitored. 

- Breastfeeding is not contraindicated if the 
mother is symptomatic or even under an-
tiviral treatment. Oseltamivir administra-
tion during lactation poses no harm to 
breastfeeding infants.  

- Pregnant women are not considered more 
susceptible to influenza infection, but they 
are at greater risks for severe complica-
tions than non-pregnant women once the 
infection is contracted, with a 4-fold in-
creased risk of hospitalization, mechanical 
ventilation and death. 

SARS and pregnancy 

In 2003, severe acute respiratory syndrome out-
break was caused by a novel coronavirus and has 
affected more than 8000 persons, of which al-
most 800 died. It was estimated that there were 
100 pregnant women among those 8000 cases 
reported worldwide (18). 

Although data about documented cases of 
SARS during pregnancy are limited, similarly to 
most viral pneumonia in pregnancy, SARS im-
poses a greater risk of morbidity and mortality in 
pregnant than non-pregnant patients. 

The diagnosis was established based on clini-
cal symptoms, radiological findings of pneumo-
nia and a positive result on reverse transcriptase 
polymerase chain reaction (RT-PCR) or serologi-
cal testing for SARS-CoV. 

In a small series of 12 pregnant women with 
SARS, the common symptoms were fever over 
38°C, cough, chill, malaise, myalgia and labora-
tory results showed lymphopenia, mildly eleva-
ted transaminase or lactate dehydrogenase. Ma-
ternal implications were severe: 50% admission 
to intensive care unit, 33% required mechanical 
ventilation and 25% mortality rate. Out of 
12 cases, seven occurred in the first trimester 
and almost 60% ended in spontaneous miscar-
riage. The other five cases ranged from 26 to 
32 weeks and 80% of those resulted in preterm 
delivery (19).  

Viral cultures from cord blood, placenta or 
amniotic fluid were all negative. Although there 
was no evidence of vertical or perinatal transmis-
sion, fetal outcome was complicated by intra-
uterine growth restriction, oligohydramnios, fetal 
distress or prematurity.  Histopathological analy-
sis of the placenta showed normal findings in 
three cases and avascular fibrosis with thrombo-
tic vasculopathy in cases complicated by intra-
uterine growth restriction (20).

In most cases, treatment consisted of antibiot-
ics, intravenous hydrocortisone and ribavirin, de-
spite its embryocidal and teratogenic effects. Pa-
tients using ribavirin in the first trimester should 
be offered the option for termination of preg-
nancy (19).

Neonates of mothers with SARS should be 
isolated in a designated unit until the infant has 
been well for 10 days, or until the mother’s pe-
riod of isolation is complete. The mother should 
not breastfeed during this period.  

COVID-19 in pregnancy

Facing a novel, rapidly spreading infection, un-
certainty and urgent questions regarding the 
most susceptible and at greater risk groups arise 
and need to be addressed. Based upon previous 
experience with coronavirus outbreaks like 
SARS, there is no evidence that pregnant women 
are more susceptible to infection; in fact, current 
data show that more men have been affected 
than women, with a higher mortality rate com-
paring to women (2.7% vs 1.7%). 
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Two recent small series of COVID-19 in nine 
and 10 pregnant women, respectively, have 
been published (21, 22). Symptoms were similar 
to those encountered in the general population 
and in 80% of cases, infection starts with fever 
and cough. The diagnosis was confirmed based 
on positive RT-PCR for SARS-CoV-2 on samples 
collected from the respiratory tract (4). 

In the first series by Chen et al (21), all nine 
cases occurred in the third trimester and all un-
derwent caesarean section. Patients were treated 
with empirical antibiotics and antiviral therapy. 
Unlike SARS, there were no deaths or cases with 
severe pneumonia requiring mechanical ventila-
tion. No fetal or neonatal deaths were recorded, 
but there was a 50% rate of preterm labour with 
a favourable neonatal evolution in all cases, al-
though it was unclear whether the preterm deli-
very was always iatrogenic or spontaneous. The 
presence of SARS-CoV-2 was tested in the amni-
otic fluid, cord blood, neonatal throat swab, and 
breastmilk samples, and none of these was posi-
tive.

In a second series of nine patients and ten 
infants, reported by Zhu et al (22), the clinical 
presentation, evolution and pregnancy outcomes 
were in agreement to previous report results. Fe-
tal distress and preterm delivery were the most 
common perinatal complications, being thought 
to be related to maternal hypoxemia. In this se-
ries, one case of neonatal death and one case of 
a patient who required mechanical ventilation at 
30 weeks were reported.  

Although there is no evidence of vertical 
transmission, data are insufficient to draw a per-
tinent scientific conclusion. Moreover, on the 
5th of February 2020, a newborn infant to a mother 
with COVID-19 pneumonia was tested positive 
for SARS-CoV-2 30 hours after birth (23). 

Recommendations for pregnant women

There is currently no specific antiviral treatment 
or vaccine against the novel coronavirus. Gene-
ral principles and symptomatic treatment in-
clude intravenous fluids, antipyretics, empiric 
antibiotic therapy, considering the risk for super-
imposed bacterial infections, early oxygen thera-
py aiming for O2 saturations ≥95% and/or 
pO2 ≥70 mm Hg, broad-spectrum antivirals, 
such as remdesivir, or lopinavir/ ritonavir and in-
terferon beta are an option against 2019-nCoV 

based on previous observations in MERS-Cov 
outbreak (4, 24). Recently, China approved the 
use of favilavir, an antiviral drug used for influ-
enza, as investigational therapy for COVID-19 
(1). Corticosteroids did not show benefits in the 
treatment of coronavirus-associated pneumonia; 
moreover, they could prolong viral clearance (24). 

Based on current data, international medical 
organisation proposed a management algorithm 
for healthcare providers dealing with pregnant 
patients exposed to COVID-19 (25, 26):

- Any pregnant woman who has travelled in 
a country affected by SARS-CoV-2 within 
the previous 14 days or who has had close 
contact with a patient with confirmed 
SARS-CoV-2 infection should be tested 
with a SARS-CoV-2 nucleic acid amplifi-
cation test.

- Pregnant women with laboratory-con-
firmed SARS-CoV-2 infection who are 
asymp tomatic should be self-monitored at 
home for at least 14 days. Due to the po-
tential risk of intrauterine growth restric-
tion, these patients should be monitored 
with bimonthly fetal growth ultrasounds 
and Doppler evaluation. 

- Pregnant women with COVID-19 pneu-
monia should be managed by a multidis-
ciplinary team at a tertiary care centre, in 
an isolated room, with negative pressure if 
available.

- During hospitalization, maternal evalua-
tion should be undertaken through regular 
measurements of temperature, heart and 
respiratory rate and blood pressure 
(3-4x/day) plus chest imaging (high resolu-
tion CT-scan or X-ray). 

- Fetal evaluation undertaken through fetal 
heart rate monitoring (1x/day) and con-
sider dexamethasone injection for lung 
maturation, depending on gestational age 
and maternal pulmonary inflammation. 

- Admission to an intensive care unit should 
be decided based on the following crite-
ria: systolic blood pressure <100 mm Hg, 
respiratory rate >22, Glasgow conscious 
score <15.

- Emergency caesarean section required in 
case of septic shock, acute organ failure or 
signs of fetal distress.

Regarding delivery and postpartum monito-
ring, the following recommendations are in place:
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- before 24 weeks (fetal viability), in case of 
severe maternal illness, consider termina-
tion of pregnancy if legal

- after 24 weeks: vaginal delivery is recom-
mended when possible, early clamping of 
the umbilical cord and early cleaning of 
the newborn

- newborns of mothers positive for SARS-CoV-2 
should be isolated for at least 14 days or 
until viral shedding clears, and during this 
time interval direct breastfeeding is not 
recommended. All babies of women with 
suspected or confirmed COVID-19 need 
to be tested for COVID-19 too. q 

CONCLUSION

Although current evidence show that the no-
vel coronavirus infection in pregnant women 

seems to be less aggressive than previous SARS 
and MERS infections, pregnant women should 
be considered a vulnerable group requiring spe-
cial care. Further clinical research is critical to 
understand the potential risks, to improve the 
care and to develop specific treatment of the 
current or future outbreak. q
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ABSTRACT
Introduction: Community-acquired pneumonia is among the most widespread health issues in the 

pediatric population, affecting children around the world. Mannose-binding lectin is a component of the 
innate immune system that binds to carbohydrate fragments expressed by various microorganisms, thus 
aiding in their recognition and eventually activating the complement system through a specific pathway 
called “the lectin pathway”. 

Materials and methods: 204 pediatric patients whose mannose-binding lectin levels were evaluated at 
the beginning of infection were included in the study. 

Results: Mannose-binding lectin deficit was observed in 18% of subjects and 83.78% of these developed 
complications. 

Conclusion: This study makes use of the relevant literature and tackles somewhat controversial aspects, 
as mannose-binding lectin deficit is classified as a fairly common disturbance of the immune system. For a 
comprehensive understanding of mannose-binding lectin role in infectious diseases, it is necessary to take 
into account even contextual factors. 

Keywords: community-acquired pneumonia, prognostic, mannose-binding lectin. 

2020; 15(1): 11-17

INTRODUCTION

Community-acquired pneumonia (CAP) 
along with other inferior respiratory 
tract infections represen ted, accor-
ding to data released by the World 
Health Organization, the leading 

cause of death in children in 2018 (1). The seve-
rity of CAP can vary from nearly asymptomatic to 
septic shock and multiple organ failure. A possi-

ble explanation for this variation may be the 
large genetic variability of the host res ponse, 
variability that increases the chance of an unfa-
vorable evolution of the disease process. 

Throughout the years, researchers have de-
veloped numerous systems and scores that eva-
luate disease risk, severity and prognosis; also, 
concomitantly with increasing technological ad-
vancements, different biomarkers that may aid 
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the clinician in making critical decisions regar-
ding pneumonia patients are being proposed. 
Mannose-binding lectin (MBL) is synthesized in 
the liver and is a polymorphous glycoprotein of 
the collectin family, proteins that are characte-
rized by having both collagenic and lectin do-
mains in the same subunit (2). It was the first pro-
tein considered to have a major role in 
complement activation. The lectin pathway and 
classic pathway are very similar, the difference 
being the trigger – presence of microorganisms 
with multiple mannose fragments (3). These re-
petitive carbohydrate structures are recognized 
by a lectin (MBL), which is a soluble pattern re-
cognition receptor, and is structurally similar to 
the C1q fraction involved in the classic pathway, 
serving as a recognizance molecule (3). Man-
nose-binding lectin also binds serin proteases 
(mannose associated serum protease or MASP) 
that have similar roles to C1r and C1s, in that a 
molecular MBL-MASP complex forms (in a simi-
lar fashion to the C1qC1sC1r complex) upon 
which fraction C4 binds. After this moment, both 
pathways follow the same course (3). q

 
MATERIALS AND METHODS

The study included 204 patients aged between 
six months and 18 years, who were admitted 

to “Maria Sklodowska Curie” Emergency Chil-
dren’s Hospital Bucharest with a positive diagno-

sis of community-acquired pneumonia in the 
period from 1 January 2017 to 1 May 2019. Ap-
proval from the local medical Ethics Committee 
was sought and received. All included patients 
had their mannose-binding lectin levels evalua-
ted at the beginning of the study through ELISA, 
samples being drawn from venous blood. A val-
ue below 450 ng/mL was considered low (4).

Statistical analysis was performed using SPSS 
25 (IBM SPSS, Chicago, IL) and Analyse IT 5.4 
(Microsoft Office Excel add-on, Leeds, UK). Data 
with uniform distribution are presented as a 
mean and standard deviation (SD). Data with 
non-uniform distribution are presented as medi-
ans and quartile intervals. The difference be-
tween quantitative parameters was tested using 
the T test for normally distributed data and 
non-parametric tests for non-normally distribu-
ted data. The difference between semi-quantita-
tive variables was evaluated through the 
Mann-Whitney U test. Qualitative data were 
compared using the Chi-square or Fisher exact 
tests. The multivariate regression results are ex-
pressed as 95% confidence intervals (CIs). If the 
p-value of the predictor in the univariate analysis 
was below 0.05, this predictor was included in 
the multivariate regression model. 

Cohort characteristics regarding MBL were as 
follows: Group I – low MBL < 450 ng/mL versus 
Group II – normal MBL > 450 ng/mL). q

the prognostiC value of Mannose-Binding leCtin in CoMMunity-aCquired pneuMonia

TABLE 1. 
Demographics 
and relevant 
history
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RESULTS

A total of 204 patients (101 males and 103 fe-
males) were studied. All had a positive dia-

gnosis of community-acquired pneumonia and a 
mean age of 42 months; 18% of subjects had a low 
value of mannose-binding lectin (< 450 ng/mL) 
and 82% normal values. 

The cohort’s characteristics were analysed in 
relationship to the MBL level interval, thus for-
ming two groups: the first group with low MBL 
lectin levels and the second one with normal 
MBL levels.

Table 1 shows demographic and patient his-
tory data. Various comorbidities (malnutrition, 
heart or lung malformations, prematurity, immu-
nodeficiency) occur more frequently in the low 
MBL group (37.83% versus 21.55%).

Table 2 summarises laboratory data, showing 
that the low MBL level group has a higher num-
ber of total white cells and neutrophils, and le-
vels of C-reactive protein and procalcitonin than 

the normal MBL group. Total immunoglobulin 
levels were evaluated for a possible link between 
an immunoglobulin and MBL deficit. The theory 
was refuted because immunoglobulin levels 
were normal in all patients in the low MBL group. 
In order to more closely correlate disease seve-
rity with low MBL levels, C3 and C4 comple-
ment fractions were evaluated in some low MBL 
patients, but values were normal, suggesting that 
the lack of MBL is an independent severity factor 
in these patients. Because C3 and C4 levels were 
obtained in only 49 subjects, it is not possible to 
perform a regression type analysis. 

In Table 3, clinical data reveal that in the first 
group, 56.75% had a severe form of pneumonia 
(5), compared to 13.17% of patients in the se-
cond group. The low MBL group has also shown 
a 54.05% presence of acute respiratory failure 
compared to only 13.17% in the normal MBL 
group. Local complications developed in 48.64% 
of children with MBL deficit and in 23.25% of 
children with normal levels. 

the prognostiC value of Mannose-Binding leCtin in CoMMunity-aCquired pneuMonia

TABLE 2. 
Laboratory 
findings
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Serofibrinous pleurisy developed in both the 
low MBL and normal MBL groups in 16.21% and 
15.56% of patients, respectively. Empyema de-
veloped in 10.81% of low MBL patients and in 
2.39% of patients whose MBL levels were above 
450 ng/mL. Lung abscess developed in 13.51% 
in MBL deficient patients compared to 1.19% of 
those without MBL deficiency. 

Regarding systemic complications (SIRS, sep-
sis, septic shock, MSOF), the low and normal 
MBL group also show differences with 83.78% 
and 38.92% of patients presenting with at least 
one of those complications, respectively. Two se-

verity scores, both used mainly in adult patients, 
CURB and PIRO were used in order to simplify 
and broaden the evaluation. Applying these 
quantification systems, a relationship between 
an unfavorable prognosis as specified by these 
scores and MBL deficit.

On average treatment duration was 14 days 
for MBL deficient patients and seven days for the 
other group. Pleural drainage, thoracotomy with 
pleural decortication or surgical resection were 
necessary in 24.32% of patients with low MBL 
levels compared to 4.19% in the normal level 
group. Sequelae (evaluated prior to six months) 

the prognostiC value of Mannose-Binding leCtin in CoMMunity-aCquired pneuMonia

TABLE 3. 
Clinical data
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such as pleural thickening, lobectomy, segmen-
tectomy, atelectasis, pneumothorax were pre-
sent in 27.02% and 5.98% of subjects in the low 
and normal MBL groups, respectively. 

Using a multivariate regression model, the 
necessity for ICU admission as evaluated by oxy-
gen saturation levels and diagnosis of severe 
community-acquired pneumonia was linked to 
MBL levels. Low levels of MBL increased the 
odds of ICU admission with an OR of 7.98 
(CI 95% 1.594–39.620) (Table 5). q

DISCUSSIONS

Susceptibility to community-acquired pneu-
monia has been linked to age, children being 

the most frequent population affected by this 
disease (6). The role of the immune system in 
dealing with infections is intensely studied to this 
day. The innate immune response is the orga-
nism’s first line of defense, which is initiated and 
reacts quickly, within minutes, through neutro-
phils, the complement system and a selective 

group of cells that possess cytotoxic properties 
(7). It is essential in stopping the passage of mi-
croorganisms that colonize the nasophaynx to-
wards the lower portions of the respiratory tract 
(8). 

The interest towards the role of 
mannose-binding lectin in CAP pathophysiology 
was increased by acknowledging that patients 
homozygote for the MBL2 gene had an increased 
risk of infection with invasive serotypes of Strep
tococcus pneumoniae (9). Although a number of 
studies failed to confirm this result (10-12), a 
meta-analysis of these studies showed a signifi-
cant association between MBL2-gene deficient 
patients and susceptibility towards pneumococ-
cal disease (10). Garcia-Laorden et al (13) re-
vealed that MBL deficit predisposes CAP patients 
to a severe disease form with more frequent 
complications and a worse prognosis, but this 
hypothesis was not confirmed by the work of En-
deman et al (14).

In our study, a correlation between low MBL 
levels and a history of frequent upper and lower 
respiratory tract infections is seen in CAP pa-
tients. This relationship has been also evaluated 
by N. J. Klein, who helped in identifying a cohort 
whose clinical manifestations are probably 
caused by a deficit of MBL (15). He shows the 
typical clinical picture of a child with an impor-
tant history regarding repeated upper and lower 
respiratory tract infections until satisfactory adap-
tive immune response is achieved. This pattern 

TABLE 4. 
Treatment and 
outcome

TABLE 5. Risk of  ICU admission
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of repeated infections usually diminishes or dis-
appears along with age and serves to point out 
the importance of the innate immune system in 
protecting children until the adaptive immune 
response is mature enough (15).

Our research revealed important differences 
in leukocyte and neutrophil counts, C-reactive 
protein and procalcitonin values between 
groups, with MBL deficient patients showing 
markedly higher values in all parameters, thus 
suggesting a possible correlation between low 
MBL levels and markers for severe bacterial in-
fections.

Data shows that 54.05% of patients have 
acute respiratory failure and 56.75% develop se-
vere forms of CAP in the low MBL group. The 
same phenomenon is observed when analyzing 
local and systemic complications; 48.64% of 
them developed local complications such as se-
rofibrinous pleurisy, empyema, lung abscess or 
necrotizing pneumonia, and 83.78% developed 
systemic complications, with sepsis being the 
most frequent (51.35%). 

The importance of MBL deficit in pneumo-
coccal infection was established in studies using 
mouse models (16). Koch et al reported an as-
sociation between MBL deficit and increased 
acute respiratory tract infection risk in children 
between six and 17 months (17). Low MBL defi-
cit has been linked to other various pediatric in-
fectious diseases, studies reporting an associa-
tion between MBL2 deficient genotypes and an 
increased risk of pneumococcal meningitis (18). 

The link between Gram-negative bacterial in-
fections and MBL has also been explored, the as-
sociation with Pseudomonas aeruginosa being 
well documented (19), but proposal of a crucial 
role in MBL deficit in pneumococcal infection 
susceptibility has been still contested by a number 
of functional and evolutionary studies. The lack of 
association between MBL and CAP should not be 
surprising, because no in vitro link between man-
nose-binding lectin and/or MBL-mediated opso-
nophagocytosis and Streptococcus pneumoniae 
has been established (20, 21). If MBL plays a role 
in granting protection against S. pneumoniae, 
then one would expect a selective reduction of 
MBL2 deficient alleles, but these alleles are fre-
quent in many populations throughout the world, 
and recent studies showed that the pattern of 
MBL2 gene variance world-wide was compatible 
with a neutral evolution (22, 23).

Based on our statistical results, we report that 
MBL patients had a slowly favorable outcome, 
with more frequent complications, greater odds 
of being admitted to ICU and requiring surgical 
treatment. These patients needed on average 
14 days of treatment and required antibiotic as-
sociation, as opposed to those with normal MBL 
levels. Of all MBL deficient subjects, 21.62% 
were admitted in ICU, compared to 2.39% of 
patients from the other group. Besides comple-
ment mediated opsonophagocytosis, other 
mechanisms might explain the above clinical 
correlations such as the immune modulating ef-
fect of mannose-binding lectin or the direct ac-
tion of phagocytic cells in phagocytosis promo-
tion (24, 25).

There are limitations to our study, the main 
impossibility of patient genotyping. Although the 
study sample allowed for statistically relevant re-
sults, a broader analysis on a larger population is 
required. Secondly, etiologic diagnosis was not 
possible for the entire study population, so the 
percentage of patients infected with Streptococ
cus pneumoniae or other bacteria such as Staphy
lococcus aureus or Haemophilus influenzae 
could not be established. q 

CONCLUSIONS

Our study suggests a correlation between 
mannose-binding lectin deficit and clinical 

picture, development of complications and lon-
ger treatment in children diagnosed with com-
munity acquired pneumonia. Host factors are 
better predictors of morbidity compared with 
microorganism virulence factors, so whether an 
opportunist serotype will cause disease or deter-
mine a disease progression with frequent com-
plications is more strongly linked to an improper 
immune response (26).  Another confirmation of 
the link between MBL deficit and CAP can pro-
vide a path towards practicing personalised 
medicine where pediatric professionals will eva-
luate the risk of pneumonia complications not 
only through epidemiological, clinical or micro-
biological characteristics but also through predic-
tive factors derived from the hosts’ immune 
characteristics. Future research in this domain 
may include: clarifying the complement activa-
tion model, determining the degree of impor-
tance and other relationships between the three 
complement activation pathways as well as pos-
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sible deleterious effects that may appear. Patients 
with low MBL plasma levels appear to have a 
higher risk for severe respiratory tract infection. 
As such, evaluating MBL could be used to iden-
tify those predisposed to recurrent or sever in-
fections.  

In the near future, substitution with plasma 
purified or recombinant MBL could protect pa-
tients with severe forms of pneumonia and low 
MBL levels. However, a large well-conceived 

prospective multicenter study should confirm 
the association between low levels of plasma 
MBL and severe respiratory disease. This study 
should include measures of mannose-binding 
lectin both at the start and throughout the infec-
tion and needs to perform MBL2 genotyping in 
order to validate these measurements. q
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ABSTRACT
Objectives: To determine mortality predictors following fall related fractures in older patients.
Materials and methods: Patients aged ≥ 70 years hospitalized for fall related fractures were prospectively 

evaluated. Mortality was the main outcome. Age, functional-cognitive function, medications, comorbidities, 
fall history, fear of falls were also assessed. 

Outcomes: A total of 100 patients were enrolled. Ninety-one out of 100 (91%) suffered a hip fracture; 
92 (92%) had surgery. The one-year post-discharge mortality was 20%. Univariate analysis revealed that 
older age, increased Charlson comorbidity index, low abbreviated mental test on admission, low modified 
Barthel index (MBI), fear of falls and delirium were significantly correlated with one-year post discharge 
mortality (p=.03, p=.003, p=.04, p=.005, p=.004, p=.015, respectively). 

Conclusion: Age, fear of falls and Charlson comorbidity index are predictors of one-year mortality after 
hospitalization for fracture. It is of utmost importance to identify older patients suffering from fracture at 
risk of dying that may benefit from patient-centered care. 

Keywords: fear of fall, hip fracture, fracture, mortality predictors, aged patients.

2020; 15(1): 18-23
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INTRODUCTION

More than one-third of communi-
ty-living adults aged over 65 fall 
each year (1). Approximately 
10% of falls result in major injury 
such as fracture, serious soft tis-

sue injury or brain trauma (2). These injuries may 
cause decreased function, disability and loss of 
autonomy (3, 4).

Falls represent a frequent problem of aged 
people, requiring often orthopedic manage-
ment. Orthopedic older patients are in need of 
holistic geriatric assessment, taking into account 
age, gender, comorbidities, medications, previ-
ous falling events as well as time and type of re-
quired surgical intervention. Other factors such 
as delirium, dementia, functional state, depres-
sion and fear of falls (FoF) should be also evalu-
ated with the proper available tools (5, 6). Charl-
son comorbidity index (CCI) predicts the ten-year 
mortality for a patient who may have a range of 
comorbid conditions (7). The modified Barthel 
index (MBI), which is assessing the level of de-
pendence using ten domains of activity (gro o-
ming, toilet use, feeding, transferring, walking, 
dressing, climbing stairs, bathing and fecal/uri-
nary incontinence), may evaluate the functional 
abilities and activities of daily living (ADLs) (8).  

The aim of this study was (a) to document the 
sociodemographic and clinical characteristics of 
patients suffering a fall related fracture, (b) to es-
timate the one-year mortality post discharge, 
and (c) to identify predictors for death.

MATERIALS AND METHODS

A prospective observational single-center co-
hort study was carried out in the Orthopae-

dics–Traumatology Department of the Heraklion 
University Hospital, Heraklion, Crete, Greece, 
during a one-year period. All patients 
aged ≥70 years cared for a fall related fracture 
were included in the study. Each patient was 
followed-up for one-year after discharge or until 
death. 

At recruitment, information was extracted 
from the patient’s medical record, along with a 
semi-structured personal interview with the pa-
tient or carer. Data regarding age, gender, living 
conditions, family status, past medical history, 
comorbidities, medication, use of assisting de-

vice for walking, fracture diagnosis, fall and frac-
ture history (the year before admission), FoF, 
present fall circumstances, duration of hospita-
lization, complications, and outcome were eva-
luated. The Charlson comorbidity index was cal-
culated for each patient (7). Functional abilities 
and activities of daily living (ADLs) were assessed 
using MBI (8). Patients with MBI ≥12 were con-
sidered functionally independent. Mental status 
was assessed using the abbreviated mental test 
(AMT) (9). A score of less than 9 implied the 
presence of cognitive impairment. If confusion 
or delirium was suspected, based on clinical 
evaluation, the confusion assessment method 
(CAM) was used (10). To have a positive CAM 
result, presence of acute confusion and inatten-
tion and either disorganized thinking or altered 
level of consciousness should be demonstrated 
(10).  

One-year post discharge, a phone semi-struc-
tured interview with the patient or his/her care-
giver was conducted. Data about the following 
parameters were obtained: death during the 
preceding months, need for nursing home care 
and full or incomplete recovery.

Univariate analyses (Pearson Chi square for 
categorical variables and Spearman ρ for con-
tinuous variables) initially assessed the associa-
tion between one-year survival and the following 
variables: FoF and living alone (treated as cate-
gorical variables), and age (years), duration of 
hospitalization (days), CCI, AMT and MBI scores 
(as continuous variables). In the following multi-
variate analysis, individual variables of potential 
clinical value for assessing risk of dying within 
one-year post discharge were examined through 
logistic regression models. Predictors in each 
model were variables shown by univariate analy-
sis associated with the dependent variable at 
p<0.01. AMT and MBI scores were strongly cor-
related to each other (r=-0.577) and were not 
entered together in models. Instead, a categori-
cal variable was created to indicate possible de-
mentia by taking into account prior clinical dia-
gnosis, AMT and MBI scores. To prevent over fitting, 
no more than three categorical predictors were 
used in each model. Statistics were calculated 
with GraphPad Prism 4.0 (GraphPad Software, 
Inc., San Diego, CA, USA). 

The present study has been approved by the 
hospital’s Ethical Committee. Informed consent 
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has been given by each patient or caregiver and 
confidentiality of personal data was ensured.

OUTCOMES 

During the one-year recruitment, 100 patients 
were admitted to the Department of Ortho-

pedics with a fall related fracture. Most of them 
suffered a hip fracture (91%). Their sociodemo-

graphic features, functional status and comor-
bidities are shown in Table 1. 

According to information given upon admis-
sion, 29 patients were living alone, 34 with 
spouse, 24 with relatives (other than a spouse), 
13 with a carer and six were nursing home resi-
dents. All patients had well preserved cognitive 
function and ability to accomplish daily living ac-

TABLE 1. 
Clinical and 
sociodemo-
graphic 
characteristics 
of all patients 
(those who 
survived the 
first-year post 
discharge and 
those who 
died)
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tivities, except for all nursing home residents 
who had dementia. The most common comor-
bidities were as follows: hypertension (77%), 
musculoskeletal problems (64%), eye disorders 
(56%), hearing impairment (36%) and depres-
sion under treatment (32%). Depression and hy-
pertension were more prevalent among women 
(p<.001 and p=.006, respectively). The average 
number of drugs used daily was 5.6, with antihy-
pertensives being the most common, followed 
by anticoagulants and antidepressants. The mean 
duration of hospitalization was nine days. Ninety 

two out of the 100 study patients underwent 
ope ration for fracture. On average, surgery was 
performed 5.5 days after admission. Two pa-
tients did not require surgery, while six suffering 
hip fracture, all older than 84 years, were not 
operated due to severe comorbidities. Six deve-
loped post-operative complications: three of 
them had urinary tract infections, one respiratory 
tract infection, one hematoma and another one 
severe anemia due to blood loss. 

No patient died during hospitalization and 
none was lost to follow up. Twenty (20%) pa-
tients, all with hip fracture, died within one year 
after discharge. The two groups, those who died 
and those who survived, did not differ regarding 
prevalence of dementia, depression, and poly-
pharmacy, while they had similar lengths of hos-
pitalization (Table 1). Univariate analysis re-
vealed that survival rates were significantly higher 
(p<.05) for persons who lived alone, being au-
tonomous, were aged under 85, did not develop 
delirium during hospitalization and did not ex-
press FoF (Figure 1). 

Logistic regression models adjusted for age (in 
years), living conditions (living alone), FoF, Charl-
son index (Base model A) revealed that age, FoF 
and CCI were significant predictors of death du-
ring the following year [X2 (4) = 24.946, p < .001, 
Nagelkerke R2 = .361]. More specifically, the risk 
of death was increased by 12% for every year 
after the age of 70, six-fold by FoF and by 49% 
for every unit increase on the CCI. This model 
was successful in predicting survivorship by an 
accuracy of 96.2% and death by 31.3%. In sup-
plementary models, dementia, delirium, AMT, 
and MBI were entered as single additional pre-
dictors to the base model. However, model fit 
was not significantly improved in any case 
(X2 (3) = 0.001, p = .9, X2 = 0.266, p =.6, 
X2 = 0.492, p = .4, X2 = 1.351, p = .3). 

To ensure that the CCI did not account for fail-
ure of dementia, delirium, AMT, and MBI to 
emerge as significant predictors, a reduced base 
model was constructed (Base Model B) using age 
in years, living alone, and FoF as predictors, where 
dementia, AMT or MBI were entered as single ad-
ditional predictors (X2 = 19.109, p < .001, 
Nagelkerke R2 = .285; see Table 2), but model fit 
was not significantly improved by the addition of 
any of these three variables (X2 = 0.435, p = .5, 
X2 = 0.513, p = .5, X2 = 1.820, p = .2, X2 = 2.437, 
p = .07).

TABLE 2. Results of logistic regression models predicting 
death within one-year post surgery

FIGURE 1. Survival rates according to clinical and sociodemographic 
characteristics



22 Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

Mortality in fall related fraCtures

CONCLUSION

The present study has shown a mortality rate 
of 20% during the first year after discharge 

among older patients treated for fractures after a 
fall. This finding is in accordance with the litera-
ture reporting 14 to 30% similar death rates (3). 
The present findings confirm those by other au-
thors describing significant correlation of older 
age (> 85 years old), increased CCI, low AMT at 
admission, low MBI, FoF and delirium with one-
year mortality after discharge (3, 5, 11-14). A sys-
tematic review and meta-analysis by Smith et al 
in 2014, showed four key characteristics associ-
ated with risk of mortality within the year follo-
wing hip fracture surgery: abnormal ECG, cogni-
tive impairment, age > 85 years and pre-fracture 
mobility (15). Although in the present population 
the prevalence of dementia was low and, in most 
cases, mild to moderate as indicated by the high 
level of independency observed, there was an 
association of dementia with one-year post hos-
pitalization mortality. Other investigators have 
also reported male gender and polypharmacy as-
sociated with mortality after hip fractures, a fin-
ding which was not confirmed by the present 
study (12, 16-18). 

Multivariate analysis revealed only age, FoF 
and CCI as significant predictors of death during 
the first year after a fall related hip fracture. It is 
important to note that the functional status, as 
expressed by MBI, was not a predictor of the 
one-year mortality as also observed by Katelaris 
et al (19). 

Fear of falls, which was reported by 52% of all 
study patients independently of previous similar 
events, revealed a significant predictor for 
one-year mortality; FoF can lead to inactivity and 
avoidance of performing exercises to improve 
muscle strength and postural control and that 
may further lead to decreased physical perfor-
mance and increased fall rate (20). The present 
findings support recent notion that FoF is an in-
creasingly recognized mortality predictor, easily 

detected. A seven-year follow-up longitudinal 
study in geriatric population showed that partici-
pants with FoF, especially males aged 65 years 
and older, had an increased risk of mortality 
(aHR 1.17, 95% CI 1.00–1.38) after adjusting for 
covariates (21). Focusing in a population with a 
hip fracture, two other longitudinal studies re-
port FoF as a mortality risk factor (22, 23). Having 
in mind that accumulating evidence identifies 
FoF as a modifiable situation, routine screening 
for FoF can be suggested among geriatric pa-
tients, especially those with hip fractures to opti-
mize health services distribution.  

Findings regarding the importance of CCI as a 
mortality predictor are controversial in the litera-
ture.  Hindmarsh et al found CCI as a significant 
predictor of mortality after hip fracture in a retro-
spective study from New South Wales, Australia 
(12). However, Bullow et al did not confirm CCI 
as a mortality predictor among patients of the 
Swedish Hip Arthroplasty Registry (24). 

Strengths of the present study is the prospec-
tive design, the relative long duration of observa-
tion (one-year post discharge), the comprehen-
sive geriatric assessment resulting in a holistic 
approach of the old age patient with a fall related 
fracture and the identification of an easily de-
tected mortality predictor, namely FoF. However, 
this study has some limitations: it included a rela-
tively small number of patients, and all of them 
were from a single center.

We conclude that older age, increased CCI 
and FoF are important predictors of one-year 
mortality post discharge after a fall related frac-
ture. Hence, assessing these predictors for iden-
tifying aged patients with increased risk of dying 
in everyday clinical practice may help to reduce 
post fracture mortality. q 
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ABSTRACT
Objectives: The main purpose of this work is to study diabetes mellitus and stroke in the United States 

during the years 2007-2017 and to find not only statistically significant predictors for diabetes, but also a 
possible association between diabetes and stroke.

Methods: Chi-square test and One-way analysis of variance (ANOVA) were the statistical methods used 
to derive the results of this work in order to check the statistical significance of diabetes mellitus in relation to 
patients’ socioeconomic factors. In addition, a multivariate logistic regression analysis was used to obtain odds 
ratio and find statistically significant prognostic factors for both diabetes and stroke. 

Results: According to multiple logistic regression analysis, the risk for diabetes mellitus is four times 
higher in widowed men and two times higher in unemployed male subjects who had previously worked. In 
addition, marital status and employment have been shown to be prognostic risks for stroke. 

Conclusions: The results describe for the first time the importance of deprivation (of work and partner) as a 
primary prognostic risk factor for diabetes. Moreover, the same factor was proved to be the primary prognostic 
risk factor for both stroke and diabetes, which implies a nexus between diabetes mellitus and stroke. 

Keywords: prognostic factors, diabetes mellitus, stroke, socioeconomic factors.

2020; 15(1): 24-31

INTRODUCTION

The incidence of diabetes mellitus is rapi-
dly increasing worldwide. More specifi-
cally, diabetes mellitus ranks as the ninth 
leading cause of death globally, with an 
estimated 415 million new cases in 2015 

(1). According to the International Diabetes Fede-
ration (IDF), 1 in 11 adults aged 20–79 had diabe-
tes mellitus in 2015, 90% of whom having type 2 
diabetes mellitus (2). This is due to population 
a ging and growth, but also to changes in preva-
lence of the main risk factors for diabetes, several 
of which are associated with socioeconomic deve-
lopment (3-5). Low socioeconomic status is asso-

ciated with increased incidence and mortality 
from type 1 diabetes or insulin-dependent dia-
betes mellitus (6), mainly due to non-attendance 
to intensive insulin regimen (7), non-monitoring 
blood glucose levels (8), and complications arising 
from diabetes (9, 10). On the other hand, low so-
cioeconomic status of patients with type 2 dia-
betes is associated with cardiovascular complica-
tions, which are the leading cause of morbidity 
and mortality from this type of diabetes (4). More-
over, low education is associated with an in-
creased prevalence of type 2 diabetes, while re-
tired people and persons working in white collar 
jobs were reported to have a higher risk of this 
type of diabetes (11). 
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Prior studies have found an increased risk of 
stroke in patients with diabetes (12-18). More 
specifically, it has been found that the risk for 
stroke posed by diabetes mellitus was about four 
times higher (19). There are several underlying 
mechanisms wherein diabetes leads to stroke, in-
cluding vascular endothelial dysfunction, in-
creased early-age arterial stiffness, systemic in-
flammation and thickening of the capillary basal 
membrane (20).

This work studies diabetes mellitus and stroke 
in the United States (US) between the years 2007 
and 2017 in order to find statistically significant 
predictors for diabetes and a possible link be-
tween diabetes and stroke. q

MATERIALS AND METHODS

The data used in this work come from the Na-
tional Health Interview Survey (NHIS) dataset ) 

and cover the period 2007–2017. The target po-
pulation for NHIS is the civilian non-institutiona-
lized population of the US. NHIS data are col-
lected through personal household interviews. 
The main objective of NHIS is to monitor the 
health of the US population through the collec-
tion and analysis of data on a broad range of 
health topics. The number of examined adult pa-
tients with diabetes mellitus was 232.653. More-
over, in the geographic classification of the US 
population, states are grouped into four regions 
used by the US Census Bureau:

- Northeast: Maine, Vermont, New Hamp-
shire, Massachusetts, Connecticut, Rhode Island, 
New York, New Jersey, and Pennsylvania.

- Midwest: Ohio, Illinois, Indiana, Michigan, 
Wisconsin, Minnesota, Iowa, Missouri, North Da-
kota, South Dakota, Kansas, and Nebraska.

- South: Delaware, Maryland, District of Co-
lumbia, West Virginia, Virginia, Kentucky, Tennes-
see, North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Louisiana, Oklaho-
ma, Arkansas, and Texas.

- West: Washington, Oregon, California, Ne-
vada, New Mexico, Arizona, Idaho, Utah, Colo-
rado, Montana, Wyoming, Alaska, and Hawaii.

Statistical analysis

To extract the results of this work, two statistical 
methods – Chi-square test for categorical and 
One-way analysis of variance (ANOVA) for con-

tinues variables – were used in order to check the 
statistical significance of diabetes in relation to pa-
tients’ socioeconomic characteristics such as age, 
race, origin, education, family income, poverty 
status, health insurance coverage, place of resi-
dence and region. Factors that determine the 
prevalence of diabetes were assessed by using 
multiple logistic regression analysis. To assess the 
predictors of diabetes, we used data from patients 
with a new diagnosis of diabetes compared to a 
matched cohort of patients without diabetes. 
More specifically, the control group included tar-
get population without diabetes with the same 
socioeconomic characteristics as the patient 
group. Data were weighted prior to analysis. Pre-
dictors were represented using odds ratio (OR) 
and 95% confidence intervals, and P < 0.05 was 
considered to be statistically significant. The study 
was carried out using IBMSPSS 25 software pa-
ckage for Windows. q

RESULTS

To check the zero hypotheses that the mean of 
diabetes mellitus patients in the US did not dif-

fer according to their socioeconomic characteris-
tics, the Chi-square test and One-way analysis of 
variance (ANOVA) were used. As shown in 
Table 1, there is a statistically significant difference 
in the number of diabetes patients in relation to 
both gender and age, the disease occurring main-
ly in men (50.1%) aged 45-64 (46.5%) and having 
the greatest frequency in white race people 
(78.9%), not Hispanic or Latino (45.2%) persons. 
The following socioeconomic characteristics were 
found to be statistically significant: “High school 
diploma” for education (30.4%), “Not employed 

diaBetes Mellitus and stroKe

FIGURE 1. Trends in diabetes mellitus and stroke during  
2007-2017 in the United States
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TABLE 1. Chi-square 
and One-way  
Anova test
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but has previously worked” for employment sta-
tus (42.7%), “not poor” for poverty status (61.7%), 
the range of $35.000 or more for family income 
(35.8%), private health insurance in age groups 
under 65 (57.2%) and 65 and over (49.1%) for 
health insurance coverage, “married” for the 
mari tal status (56.7%), “South” for the region with 
the highest occurrence of diabetes (40%) and a 
population size of one million or more (48.9%).

Table 2 shows the multiple logistic regression 
analysis and odds ratios in order to find the pre-
dictors for the occurrence of diabetes mellitus.

As shown in Table 2, all prognostic factors are 
statistically significant (p<0.05). According to 
multiple logistic regression, the risk of diabetes is 
significantly higher in men (OR 1.08), age group 
of 65-74 (OR 1.1), Black or African American race 
(OR 1.6) and “less than a high school diploma” 
education status (OR 3.0). Moreover, unem-
ployed people who have previously worked had 
two times the risk of developing diabetes (OR 1.9). 
In addition, the risk of diabetes is significantly 
higher with “less than $35.000” family income 
(OR 2.4), “near poor” poverty status (OR 1.52), 
and health insurance coverage – “other coverage” 
in the age group under 65 (OR 3.3) and “Medi-
care and Medicaid” in the age group of 65 and 
over (OR 1.5). Widowed adults have higher risk of 
developing diabetes (OR 4.5). Finally, the risk of 
diabetes is significantly higher with “South” region 
(OR 1.25) and “not in Metropolitan statistical 
area” place of residence (OR 1.0). 

Figure 1 shows the trends in diabetes and 
stroke between the years 2007 and 2017 in the 
United States. The incidence of both diseases 
continues to increase during this period. 

In order to find a possible link between dia-
betes and stroke, a multivariate logistic regression 
analysis was used for stroke patients. As can be 
seen from Table 3, marital status plays a crucial 
role in the incidence of stroke. Widowed adults 
have the highest risk for the occurrence of stroke 
(OR 6.0). Family income and education are also 
prognostic risks for stroke; more specifically, “less 
than $35,000” family income (OR 4.0) and “less 
than a high school diploma” education status 
(OR 3.7) have a four times higher risk for stroke. 
Finally, unemployed adults who have previously 
worked have two times the risk of stroke (OR 1.9). 
Moreover, the risk of stroke is significantly higher 
with female gender (OR 1.0), age over 75 (OR 1.0), 
Black or African American race (OR 2.4), poverty 
status (“near poor”) (OR 2.0), health insurance 
coverage (“other coverage” under 65 years old 
and “Medicare and Medicaid” over 65) (OR 5.6 
and 1.3, respectively), region (“South”) (OR 1.32) 
and place of residence (“not in Metropolitan sta-
tistical area”) (OR 1.0). q

DISCUSSION

Increasing attention should be given to prognos-
tic factors that had the highest odds ratio. It is 

noted that marital status is the socioeconomic 

TABLE 2. Statistically 
significant predictors of 
diabetes in the US using 
multivariate logistic 
regression

Continued from previous page
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characteristic of diabetes mellitus patients with 
the highest risk; more specifically, it was found 
that widowed adults had the highest risk of deve-
loping diabetes (OR 4.5). Moreover, education 
plays a crucial role in developing this type of dis-
ease. Adults with “less than a high school diplo-
ma” have a three-fold increased risk of develo-
ping diabetes (OR 3.0). Finally, employment is a 
prognostic risk for this type of disease, as unem-
ployed adults who have previously worked were 
found to have a two-fold higher risk for diabetes 
(OR 1.9). 

It is also noteworthy that stroke patients with 
the highest OR had the same socioeconomic 
characteristics as those of diabetes mellitus pa-
tients. Deprivation of work and partner proved to 
be the primary prognostic risk factor for both 
stroke and diabetes, which implies a link between 
diabetes and stroke.   

The importance of this study lies in the associ-
ation of multiple socioeconomic variables with 
diabetes and stroke, which reflects the complexity 
and multidimensional nature of deprivation as 
well as the various roles of these dimensions du-
ring the course of life, which in turn reflects the 
longest gestation period for both diabetes and 

stroke. More specifically, we found that partner 
and work deprivation, two determinants in the 
life of an adult, are rapidly increasing the risk of 
diabetes as well as stroke. We found that not only 
deprivation but also partner’s death plays a key 
role in the increased risk of developing these two 
diseases. q

CONCLUSIONS

This paper has highlighted that different socio-
economic variables were associated with dif-

ferent risks of diabetes mellitus, while deprivation 
(of work and partner) proved to be the primary 
prognostic risk factor for diabetes. Moreover, the 
same factor was shown  to be the primary prog-
nostic risk factor for stroke as for diabetes, which 
implies a link between diabetes and stroke. q

Ethical approval: All procedures performed in 
studies involving human participants were in 
accordance with the ethical standards of the 
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and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards.

Conflicts of interest: none declared.
Financial support: none declared.

Continued from previous page

TABLE 3. Statistically 
significant predictors of 
stroke in the US using 
multivariate logistic 
regression

1. Zheng Y, Ley SH, Hu FB. Global aetiology 
and epidemiology of type 2 diabetes 
mellitus and its complications.  
Nat Rev Endocrinol 2018;2:88-98. 

2. International Diabetes Federation. IDF 

Diabetes Atlas — 7th Edition.  
Diabetes Atlas, 2015.

3. Wild S, Roglic G, Green A, et al. Global 
prevalence of diabetes: estimates for the 
year 2000 and projections for 2030. 

Diabetes Care 2004;27:1047-1053.
4. Hossain P, Kawar B, El Nahas M.  

Obesity and diabetes in the developing 
world – a growing challenge.  
N Engl J Med 2007;356:213-215.

References

diaBetes Mellitus and stroKe



31Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

5. Committee. SsA. Healthy People 2020: An 
Opportunity to Address Societal 
Determinants of Health in the U.S. Report 
of the Secretary’s Advisory Committee on 
National Health Promotion and Disease 
Prevention Objectives for 2020. 2010.

6. Scott A, Chambers D, Goyder E, 
O’Cathain A. Socioeconomic inequalities 
in mortality, morbidity and diabetes 
management for adults with type 1 
diabetes: a systematic review.  
PLoS One 2017;5: e0177210.

7. Secrest AM, Costacou T, Gutelius B, 
Miller RG, Songer TJ, Orchard TJ. 
Associations between socioeconomic 
status and major complications in type 1 
diabetes: the Pittsburgh epidemiology of 
diabetes complication (EDC) Study. 
Annals of Epidemiology 2011;5:374-381.

8. Karter AJ, Ferrara A, Darbinian JA, et al. 
Self-monitoring of blood glucose: 
language and financial barriers in a 
managed care population with diabetes. 
Diabetes Care 2000;4:477-483.

9. Lievre M, Marre M, Robert JJ, et al. 
Cross-sectional study of care, socio-
economic status and complications in 
young French patients with type 1 
diabetes mellitus.  
Diabetes & Metabolism 2005;1:41-46.

10. Anderson SG, Malipatil NS, Roberts H, 

et al. Socioeconomic deprivation 
independently predicts symptomatic 
painful diabetic neuropathy in  
type 1 diabetes.  
Primary Care Diabetes 2014;1:65-69. 
10.1016/j.pcd.2013.08.004.

11. Wu H, Meng X, Wild SH, et al. 
Socioeconomic status and prevalence of 
type 2 diabetes in mainland  
China, Hong Kong and Taiwan:  
a systematic review.  
J Glob Health 2017;7:011103.

12. Stegmayr B, Asplund K.  
Diabetes as a risk factor for stroke. A 
population perspective.  
Diabetologia 1995;38:1061-1068.

13. Folsom AR, Rasmussen ML,  
Chambless LE, et al. Prospective 
associations of fasting insulin, body fat 
distribution, and diabetes with risk of 
ischemic stroke. The Atherosclerosis Risk 
in Communities (ARIC) Study 
Investigators.  
Diabetes Care 1999;22:1077-1083.

14. Wannamethee SG, Perry IJ, Shaper AG. 
Nonfasting serum glucose and insulin 
concentrations and the risk of stroke. 
Stroke 1999;30:1780-1786.

15. Hart CL, Hole DJ, Smith GD. 
Comparison of risk factors for stroke 
incidence and stroke mortality in 20 years 

of follow-up in men and women in the 
Renfrew/Paisley Study in Scotland.  
Stroke 2000;31:1893-1896.

16. Abu-Lebdeh HS, Hodge DO,  
Nguyen TT. Predictors of macrovascular 
disease in patients with type 2 diabetes 
mellitus.  
Mayo Clin Proc. 2001;76:707-712.

17. Aronow WS, Ahn C. Risk factors for new 
atherothrombotic brain infarction in older 
Hispanic men and women.  
J Gerontol A Biol Sci Med Sci 
2002;57:M61-M63.

18. Woodward M, Zhang X, Barzi F, et al. 
The effects of diabetes on the risks of 
major cardiovascular diseases and death 
in the Asia-Pacific region.  
Diabetes Care 2003;26:360-366.

19. Tun NN, Arunagirinathan G,  
Munshi SK, Pappachan JM. Diabetes 
mellitus and stroke: a clinical update. 
World J Diabetes 2017;8:235-248.

20.  Chen R, Ovbiagele B, Feng W.  
Diabetes and Stroke: Epidemiology, 
pathophysiology, pharmaceuticals and 
outcomes.  
Am J Med Sci 2016;351:380-386.

21. National Center for Health Statistics. 
Data file documentation, National Health 
Interview Survey, 2016. Available from: 
https://www.cdc.gov/nchs/nhis.htm.

diaBetes Mellitus and stroKe



Mædica  - a Journal of Clinical Medicine

Original paperOriginal paper

32 Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2020.15.1.32

Prevalence of Hearing Disorders 
among Type 2 Diabetes Mellitus 
Patients with and without  
Vitamin D Deficiency
Mahbobeh Sadat HOSSEINIa, Masoumeh SAEEDIb, Seyed Alireza KHALKHALia

aHealth Research Center, Lifestyle Institute, Baqiyatallah University of Medical Sciences, 
Tehran, Iran
bNew Hearing Technologies Research Center, Baqiyatallah University of Medical Sciences, 
Tehran, Iran

Address for correspondence:
Masoumeh Saeedi, New Hearing Technologies Research Center, Baqiyatallah University of Medical Sciences, Tehran, Iran
Email: m.saeedi67@gmail.com

Article received on the 28th of November 2019 and accepted for publication on the 12th of March 2020

ABSTRACT
Most of the previous studies have marked hearing loss as another complication of diabetes mellitus, while 

some other authors had different ideas. The relation between diabetes mellitus and sensorineural hearing 
loss has been under investigation for a century. However, it has remained controversial. Changing in the 
metabolism of glucose alters inner ear function and leads to hearing and vestibular disorders. We performed 
a study on type 2 diabetes mellitus patients with vitamin D deficiency, vitamin D insufficiency and with 
normal levels of vitamin D in an attempt to find out the prevalence of hearing loss among them. Prevalence 
of hearing loss was significantly higher in the group with vitamin D insufficiency/deficiency based on 
X2 test. Results showed that diabetic patients with abnormal levels of vitamin D had a higher risk to develop 
hearing loss compared to those with normal levels. There was a significant difference between subjects with 
normal and abnormal levels of vitamin D in terms of hearing loss degree based on the X2 test. In general, 
hearing loss was more prevalent in patients with abnormal levels of vitamin D, the severity of the loss 
mostly including slight and mild degrees. The results of the present study suggest that abnormal levels of 
vitamin D may be associated with a higher risk of hearing loss.

Keywords: hearing disorders, diabetes mellitus, vitamin D.

2020; 15(1): 32-36

INTRODUCTION

Diabetes mellitus (DM) is a meta-
bolic disorder resulted from com-
plete or partial insulin deficiency. 
As a genetically inherited disease, 
DM is characterized by chronic 

hyperglycemia and changes in the metabolism of 
lipids, carbohydrates, and proteins (1). Involving 

approximately 9% of the world population, 
type 2 DM patients account for 80% to 90% of all 
cases, while the remaining 10% are afflicted by 
type 1 DM and gestational diabetes (1, 2). Dia-
betes is accompanied by higher mortality rates, 
lower quality of life, decrease in life expectancy, 
increase in healthcare expenses as well as in-
creased micro and macrovascular complications 
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such as retinopathy, nephropathy, neuropathy 
and cardiovascular diseases (3, 4).

Most of the previous studies have marked 
hearing loss as another complication of DM, 
while others provided a different perspective (5-8). 
The relation between DM and sensorineural 
hearing loss (SNHL) has been under investigation 
for a century. However, it has remained contro-
versial. Changing in the metabolism of glucose 
alters inner ear function and leads to hearing and 
vestibular disorders. 

Some researchers have shown that vitamin D 
is effective on insulin secretion, sensitivity to in-
sulin, the incidence of DM II, glucose intole-
rance, hyperinsulinemia and obesity (9, 10). 
Bone demineralization, raised from metabolic 
bone disorders such as vitamin D deficiency, 
may lead to decreased bone mass in the cochlea 
and middle ear ossicles (11, 12). Vitamin D defi-
ciency may be related to hearing disorders either 
directly or indirectly by alteration in calcium me-
tabolism (13). It has been reported that correc-
tion of vitamin D levels resolves hearing loss in 
the majority of cases.

To the best of our knowledge, there is no si-
milar study assessing the relation between vita-
min D deficiencies and hearing loss among dia-
betic patients. So, in the present study, we aimed 
to determine the prevalence of hearing disorders 
among type 2 DM patients with and without vi-
tamin D deficiency who were attending our hos-
pital. q 

MATERIALS AND METHODS

This cross-sectional study was conducted be-
tween March 2016 and December 2017 at 

Baqiyatallah University Hospital, Tehran, Iran. 
The study protocol was registered at the Ethics 
Committee of Baqiyatallah University of Medical 
Sciences. All patients with a confirmed diagnosis 
of type 2 DM attending Baqiyatallah Hospital 
were assessed for eligibility. Those with a history 
of trauma, hearing disorders, renal or liver fai-
lure, treatment based on ototoxic drugs such as 
gentamicin or streptomycin, or use of vitamin D 
supplements as well as those not willing to par-
ticipate were excluded from the study. Demo-
graphic information together with disease dura-
tion, drug history and previous history of 
audiometry were all recorded in a pre-designed 
checklist. 

Fasting blood sugar, two-hour-post prandial 
glucose test, HbA1c, and vitamin D level were 
measured in each subject after eight hours of 
fasting. Patients with vitamin D levels under 
10 mg/dL were considered to have vitamin D 
deficiency and those with 10 to 30 mg/dL vita-
min D insufficiency. Levels between 30 and 
100 mg/dL were deemed sufficient.

Patients were divided into two groups: one 
with vitamin D deficiency and one with vitamin 
D non-deficiency. Both groups underwent pure 
tone audiometry (PTA), which was performed by 
a single audiologist using Madsen I Tera II device 
at audiometric frequencies (500, 1000, 2000, 
4000 Hz). Normal hearing threshold was defined 
as 25 dBHL or lower. Hearing loss classification 
has been summarized in Table 1. Audiometry re-
sults were compared between the two groups.

Data were analyzed using IBM SPSS Statistics 
for Windows, Version 22.0. (Armonk, NY: IBM 
Corp). Normally distributed variables (approved 
by 1-sample Kolmogorov-Smirnov test) were 
compared using independent sample t-test be-
tween the groups. The chi-square test was used 
to compare categorical variables in the two 
groups. Mean and standard deviation (14) were 
used for describing categorical variables. q

RESULTS

All the 200 selected patients, including 108 
(54%) females and 92 (46%) males, under-

went analysis. Eighty five percent of patients 
were affected by a kind of hearing disorder: 20 
(10%) had unilateral sensorineural hearing loss 
(SNHL), 149 (74.5%) bilateral SNHL and one 
(0.5%) bilateral conducting hearing loss (CHL). 
The prevalence of hearing disorder was 89.1% in 
men and 81.5% in women. There was no signifi-
cant difference between females and males in 
terms of hearing status (p=0.131). Table 2 sum-

TABLE 1. Hearing loss severity based on hearing thresholds
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marizes the detailed data on the prevalence of 
hearing disorders between the two genders. 
Also, there was no significant difference between 
the two genders regarding the types of hearing 
disorders (p=0.272).

In terms of vitamin D level, 17 (8.5%) patients 
were vitamin D-deficient, 83 (41.5%) vitamin D-
insufficient and 10 (50%) had normal levels. 
Prevalence of hearing loss was 90% among those 
with abnormal (deficient and insufficient) levels 
of vitamin D and 80% in subjects with normal 
levels. Prevalence of hearing loss was signifi-
cantly higher in the group with vitamin D insuffi-
ciency/deficiency based on X2 test (p=0.04). 
Results showed that diabetic patients with abnor-
mal levels of vitamin D had a 2.25-fold increased 
risk for developing hearing loss (OR 2.25, 95% 
CI 0.99 to 5.09). There was a significant diffe-
rence between patients with normal and abnor-
mal levels of vitamin D regarding the degree of 
hearing loss based on the X2 test. In general, 
hearing loss was more prevalent in those with 
abnormal levels of vitamin D, the severity of loss 
having mostly slight and mild degrees (Table 3).

Duration of the disease was another risk fac-
tor for hearing disorders. Patients with a diabetes 
duration of more than 10 years (173 cases) had a 
significantly higher rate of hearing disorder than 
those who were living with diabetes since less 
than 10 years (p=0.006, Table 4). Prevalence of 
hearing disorder was 92.6% among patients with 
poor control diabetes (HbA1c > 7%) and 68.75% 
among those with good control diabetes. Hea-
ring loss was significantly more prevalent in the 
group with abnormal HbA1c based on X2 test 
(p=0.001). q

 
DISCUSSION

In the present study, we found that hearing loss 
was highly prevalent among patients with dia-

betes and it became more prevalent in those 
with uncontrolled blood glucose and longer di-
sease duration. The Framingham trial showed an 
association between glucose levels and hearing 
loss in women (15). In 1997, the central and pe-
ripheral auditory pathways of diabetic patients 
were analyzed, and it was found that the cochle-

hearing disorders in type 2 diaBetes Mellitus

TABLE 2. 
Prevlence of 
hearing 
disorders in two 
genders

TABLE 3. 
Degree of 
hearing the loss 
in relation to 
vitamin D level

TABLE 4. Distribution of 
hearing disorders based on 
disease duration 
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ar receptor is the main structure was affected in 
diabetic patients, while there was no involve-
ment of the central auditory pathways (6). Angi-
opathy occurs mainly in the stria vascularis and 
on the spiral ligament (6, 16). Studies in diabetic 
rats suggest that hearing impairment is primarily 
caused by the reduction in the number of spiral 
ganglion cells and secondarily by edema in the 
stria vascularis (17-21). In one study, the inci-
dence of SNHL was 85.71% among poorly con-
trolled patients with a glycosylated hemoglobin 
(HbA1c) level >8, 62% among those with mo-
derate control and HbA1c 7–8, and 38% in well-
controlled subjects with HbA1c<7. It was shown 
that poorly controlled diabetic patients had a 
significant hearing loss in all frequencies, which 
was in agreement with our findings. This could 
be explained by the cumulative effects of ad-
vanced glycation end products and their effects 
on the inner ear. There was no sex differentia-
tion. Patients with poor control of their glycemic 
status (HbA1c>8%) had raised auditory thresh-
olds. Researchers have also established a positive 
association between the duration of diabetes 
and SNHL (22-24). In another study (25), SNHL 
prevalence in the diabetic population was 14.3% 
and had a higher frequency among patients with 
a diabetes duration longer than five years. Au-
thors suggested that more studies were required 
to confirm that there is a relation between time 
spent with the disease and SNHL.

The present study shows that diabetic pa-
tients with vitamin D deficiency/insufficiency are 
more prone to hearing loss and their degree of 

hearing loss is higher than diabetic patients with 
vitamin D sufficiency. The effects of a vitamin D 
deficiency on insulin and glucagon release was 
determined in rats (26). Studies show that there 
is a high prevalence of hearing loss in diabetic 
patients with vitamin D deficiency (27, 28). It 
seems that there is an unrecognized causal cor-
relation between vitamin D deficiency and co-
chlear deafness. Impaired vitamin D (a kind of 
metabolic impairment) activity may be impor-
tant in the etiology of otosclerosis and presbycu-
sis (29) and it can accelerate hearing loss in dia-
betic patients (26, 27). The impact of vitamin D 
and metabolic syndromes which influences 
hearing loss is not fully understood (30, 31). q

CONCLUSIONS

The results of the present study suggest that 
abnormal levels of vitamin D may be associ-

ated with a higher risk of hearing loss. It is impor-
tant to monitor the hearing threshold in patients 
with diabetes. Also, it seems rational to perform 
a regular evaluation of vitamin D level and keep 
it within the normal range to decrease the risk of 
hearing loss in diabetic patients. Further studies 
are needed to generalize the results. q
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ABSTRACT
Background: Irrational prescribing results produce a negative impact on health and economy of both 

individuals and society, leading to wastage of resources and widespread health hazards. 
Method: Outpatients with mild, moderate, and severe COPD were included. Several parameters were 

noted: patient’s age and gender, outpatient (OPD) ID number, date of admission, occupation, h/o smoking, 
alcohol consumption, etc, disease condition details (duration, gradation as mild, moderate and severe, and 
co-existing diseases), prescribed medication details (dose, frequency, route of administration, and duration). 
Drug selection was assessed as per GOLD guidelines, the severity of disease was categorized according to 
the same guidelines, and medication efficacy was evaluated by treatment outcome according to the modified 
MRC dyspnoea scale. 

Results: Inhalation route (36.95%) was the most preferred route of drug administration in this  
study, followed by the parenteral route (34.34%), and enteral route (28.71%). Adherence to GOLD 2015: 
All patients (n=400) were categorized to Gold stages I to IV based on the severity of COPD. Amongst 
these patients, 11 were in stage I, 146 in stage II, 184 in stage III, and 59 in stage IV. The majority of 
subjects received fixed-dose combination therapy: levocetirizine + montelukast (77%) and least bromhexine 
+ guaiphenesin + terbutaline + menthol (18%). Dyspnoea status was graded from 0 to 4 according to the 
modified MRC dyspnea scale. Out of the 400 patients, 18 had grade 0, 44 grade 1, 156 grade 2, 133 grade 3, 
and 49 grade 4. 

Conclusion: Overall, data from this analysis suggest that adherence to GOLD guidelines does not have a 
perceivable impact on symptom prevalence, exacerbation rate or lung function. Male sex, asthma and severe 
co-morbidities as a cerebrovascular insult could be associated with a risk for frequent exacerbations. 

Keywords: chronic obstructive pulmonary disease, prescription pattern,  
GOLD guidelines, modified MRC dyspnoea scale.
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INTRODUCTION

All over the world, inappropriate/irra-
tional prescribing pattern is a signifi-
cant problem of healthcare delivery, 
especially in developing countries 
(1). Irrational prescribing has a nega-

tive impact on health and economy of both indi-
viduals and society, leading to wastage of re-
sources and widespread health hazards (2). 

Drug utilization studies are powerful tools to 
explore and ascertain the role of drugs in society. 
These studies contribute to sound sociomedical 
and health economic basis for healthcare deci-
sion making. Despite the complexity of drug use, 
several indicators have been developed, stan-
dardised and evaluated by the World Health Or-
ganization (WHO) (3). These indicators are used 
not only to measure drug use in outpatient facili-
ties and provide measures of the optimal re-
source use in those facilities, but also to help cor-
recting deviations from expected standards and 
planning. 

The National Heart Lung and Blood Institute 
reports that there are 24 milion people with 
chronic obstructive pulmonary disease (COPD), 
of which only 10 milion adults are estimated to 
have been diagnosed with COPD, while the re-
maining 12 milion individuals are undiagnosed 
(4). COPD requires long-term treatment, which 
may lead to irrational drug use and certain se-
quela. 

In COPD, pharmacotherapy aims to reduce 
symptoms, decrease the frequency and severity 
of exacerbations, improve health status and 
exer cise tolerance. Bronchodilators represent 
the mainstay of pharmacological management of 
COPD. Short-acting bronchodilators are given 
for immediate symptom relief, one or more 
long-acting bronchodilators (long-acting beta 2 
agonists (LAbAs) or long-acting muscarinic an-
tagonist (LAMAs) are used for long term mainte-
nance treatment in subjects with moderate to 
severe disease. Inhaled corticosteroids (ICS) are 
central to the treatment of asthma, but their role 
is controversial in the management of COPD. In 
COPD, ICS are primarily given to decrease the 
risk of exacerbations. The new Global Initiative 
for Chronic Obstructive Lung Disease (GOLD) 
strategy recommends the addition of a second 
bronchodilator in patients with moderate airflow 
obstruction, reserving the ICS use along with a 

LABA and/or LAMA for those with severe or very 
severe airflow obstruction and/or two or more 
exacerbations of COPD per year (5).

But there is evidence that prescriptions are 
not always written according to GOLD recom-
mendations or other national guidelines (6), re-
sulting in a high proportion of patients being un-
necessarily treated with ICS and exposed to the 
risk of side effects in an undue manner.

A few studies have evaluated the patterns of 
drug therapy use relative to GOLD guidelines 
and have identified several gaps in the pharma-
cological management of COPD (7, 8).

Screening of prescriptions and evaluation of 
drug utilization can identify the issues regarding 
drug use and helps in contributing feedback to 
prescribers to create awareness about irrational 
drug use. Drug utilization studies provide useful 
insights into current prescribing practices and 
can thus help to reform and update practices in 
clinical medicine and pharmacotherapy (9). 
Keeping this in the background, the present 
study is undertaken to analyze the prescribing 
pattern, extent, rationality, frequency of drug use 
in COPD and adherence to GOLD guidelines 
(10) in the treatment of COPD. q

METHODOLOGY

This was an observational prospective sam-
pling study, conducted on 400 consecutive 

cases of COPD between January – December 
2017 in the Medicine Department OPD after taking 
consent from each patient or patient’s guardian/
relative as well as permission from the Insti tutional 
Ethics Committee (Ref No: BRIMS/Ethi cal Com-
mittee/57/2015). Relevant data were personally 
collected by the investigator from all patients, as 
indicated in a specially designed performa. 

Inclusion criteria: patients with mild, mode-
rate, and severe COPD attending the outpatient 
Department of Medicine.

Exclusion criteria: patients with tuberculosis 
or bronchial asthma, terminally ill cancer pa-
tients, patients in intensive care unit (ICU), and 
pregnant and lactating women.

Relevant data were collected, including the 
following details:

- demographic data: patient age, gender, 
OPD ID number, date of admission, occupa-
tion, h/o smoking, alcoholic, etc; 

presCription pattern in Copd
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- disease condition details: duration, gra-
dation and co-existing diseases, if any;
- prescribed drug details: dose, frequency, 
route of administration, and duration.  
Drug selection was assessed as per GOLD 

guidelines (11), disease severity was categorized 
according to guidelines (12), and medication ef-
ficacy was evaluated by treatment outcome ac-
cording to modified MRC dyspnoea scale (13). 
The methodology used by us is shown in the 
flow chart presented in Figure 1.

Drugs used in COPD were categorized into 
three categories: bronchodilators, anticholiner-
gics, and steroids. Fixed drug combinations were 
calculated separately. Adherence to GOLD 
guidelines (10) was studied by assuming that 
drugs recommended as the first line should be 
the most frequently prescribed ones with the 
highest utilization. q

RESULTS 

In the current study we analysed prescription 
data of 400 patients [278 males (69.5%) and 

122 females (30.5%)], with a mean age of 
42.7±13.7 years (42.8±13.6 for males and 
42.6±13.9 for females).

Smoking and alcohol consumption history. 
The 400 patients were divided based on their 

addictive habits such as smoking and alcohol 
consumption. Thus, 158 (39.5%) patients were 
smokers and 62 (15.5%) alcoholics, 222 (55.5%) 
were non-smokers and 322 (80.5%) non-alco-
holics, and 20 (5%) were ex-smokers and 16 
(4%) ex-alcoholics.

Disease comorbid status. The majority of 
patients were suffering from comorbid condi-
tions. Among the 400 COPD cases, 22% of pa-
tients had only COPD and 78% comorbid condi-
tions (Table 1).

Dosage forms/routes of administration. In-
halation route (36.95%) was the most common 
route of drug administration in this study, fol-
lowed by the parenteral route (34.34%) and en-
teral route (28.71%) (Table 2). 

Drugs used by class. Antibiotics were given 
to all included patients, followed by bronchodi-
lators, anticholinergic, short-acting b2 agonist 
and disease controlling drugs such as inhaled ste-
roids and methylxanthine group drugs (Table 2).

The modified Medical Research Council 
(mMRC) scale. Before treatment, patients were 
interviewed for dyspnoea status, which was 
graded from 0 to 4, according to the modified 
MRC dyspnea scale (Figure 3).

presCription pattern in Copd

FIGURE 1. Flow chart of methodology
TABLE 1. Disease comorbid status 
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Adherence to GOLD 2015. All the 400 
patients were categorized to GOLD stages I 
to IV based on COPD severity. Amongst 
these patients, 11 were in stage I, 146 in 

stage II, 184 in stage III, and 59 in stage IV. 
Appropriate and inappropriate treatment 
approaches in different stages are presented 
in Table 3. q

FIGURE 2. Drugs 
prescribed in fixed 
dose combinations

TABLE 2. Drug utilisation pattern

presCription pattern in Copd
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DISCUSSION

Effect of gender. In our study, the incidence of 
COPD was higher in males than females, 

which was in accordance with the reports of 
Niffy A. et al (13) and Gigi A. et al. (14). 

Effect of the season. The COPD patient in-
flow was the highest in October (14.5%) and the 
lowest in May (2%). The American Journal of 
Respiratory and Critical Care Medicine pu blished 
an article showing that individuals with COPD 
and seasonal allergies were more likely to exhib-
it symptoms of wheezing and chronic coughing 
(15). A new study at Johns Hopkins University 
suggested that individuals with COPD and aller-
gic disease are at higher risk for COPD exacerba-
tions (16).

Effect of smoking. The present study results 
were in accordance with those of Niffy A. 
et al. (13). Tobacco smoking affects multiple or-
gan systems, resulting in numerous so-called to-
bacco-related diseases, including various chronic 
respiratory diseases, mainly chronic obstructive 
pulmonary disease (COPD) as well as enhanced 
levels of carbohydrate deficient transferrin 
(CDT), an increased number of T lymphocytes 
and macrophages, and oxidants–antioxidants 
imbalance (17).

Effect of alcohol consumption on COPD. 
The present study results were in accordance 
with those of Niffy A et al. (13). Garshick E et al. 
(18) reported that lifetime alcohol consumption 
was a significant predictor of chronic cough and 
chronic phlegm but no symptoms. Smoking and 
alcohol consumption interactions were inversely 

correlated to the independent effects of alcohol. 
Frantz S et al. (19) showed an association be-
tween increased CDT and T lymphocytes and 
lower FEV1 as well as a diffusing capacity for car-
bon monoxide (DL, CO) in subjects drinking al-
cohol, also after adjustments for potential con-
founders. No such associations were observed in 
never-smokers.

Drug therapy. All the 400 prescriptions for 
subjects of our study contained more than three 
drugs, which is in accordance with the previous 
studies of Unni A. et al (20) and Niffy A. et al 
(13). The prescription of more than three drugs 
(multidrug therapy) for one patient may suggest 
the possibility of some patients presenting with 
an acute and chronic exacerbation of COPD and 
bronchial asthma with or without co-morbid 
conditions, which requires antibiotic and corti-
costeroid treatment. 

Route of administration. Maintenance the-
rapy with nebulizers should be employed in el-
derly patients as well as in those with severe di-
sease and frequent exacerbations. For some 
patients, using both nebulizers and pressurized 
metered-dose inhalers provided the best combi-
nation in terms of efficacy and convenience. Our 
study results are supported by those of Dhand R. 
et al. (21). Aerosol therapy is an important ad-
ministration route in the treatment of COPD to 
assure drug delivery to the lungs. Virchow J. C. et al 
(22) suggested that the inhaler technology has 
the potential to improve asthma and COPD 
management.

Drugs. It was found that antibiotics were gi-
ven to all patients, while the second most com-
monly prescribed drugs included anticholiner-
gics, short-acting b2 agonists and disease 
controlling drugs such as inhaled steroids and 
methylxanthine group drugs. Our study results 
are in correlation with those of Vikneswari et al 
(23). 

In a study by Sharon Sunil et al (24), 45% of 
patients received combination therapy, in which 
salbutamol + ipratropium bromide + budeso-
nide (40%) was the preferred combination, fol-
lowed by etophylline + theophylline (22%) and 
budesonide + formoterol (14%).

In the study of Faheemuddin M. D. et al. (25), 
COPD patients received a combination of bron-
chodilators consisting in an b2 agonist and an 
anticholinergic (salbutamol + ipratropium bro-
mide).

FIGURE 3. Efficacy of drugs as per the mMRC scale
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In the present study, the most used combina-
tions included levocetirizine + montelukast 
(77%), salbutamol sulphate + ipratropium bro-
mide + budesonide (67.75%), and salmeterol 
(LABA) + fluticasone (49.5%) (Figure 2). Drug 
combinations were used to decrease COPD 
symptoms, increase drug effectiveness and de-
crease the medication dose. Mir S. Adil et al. (26) 
reported that LABA/SABA-ICS combination the-
rapy was far better than LABA/SABA monothera-
py in controlling COPD, because it not only re-
duced the risk of exacerbations but also improved 
QOL and airflow measures. Due to its antiin-
flammatory activity, combination therapy may 
help in reducing the risks of re-hospitalization or 
death.

According to Basavaraju Thejur Jayadeva et al 
(27), short-acting b2 agonists (i.e., salbutamol) 
are so commonly prescribed due to their rapid 
onset and low cost. In our study, injection hydro-

cortisone (61%) was also used in managing an 
acute asthma attack. It prevents the side effect of 
inhaled medication, which irritates the respira-
tory tract.

In a study conducted by Niffy Abraham et al 
(13), the majority of patients received a fixed 
dose combination therapy, including salbutamol 
sulphate + ipratropium bromide (23.19%) and 
salbutamol sulphate + ipratropium bromide + 
bude sonide (42.23%). In another study (28), 
most of the patients were given the same combi-
nation therapy, consisting in salbutamol sulphate 
+ ipratropium bromide (23.19%) and salbuta-
mol sulphate + ipratropium bromide + bude so-
nide (42.23%).

Efficacy of COPD medication as per the 
mMRC scale. The modified MRC score was >2 
in the majority of COPD subjects before treat-
ment. After receiving specific COPD medication, 
the score was improved in a significant number 

presCription pattern in Copd

TABLE 3. 
Treatment 
adherence to 
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of patients, proving the efficacy of drugs used for 
the treatment of COPD. 

Adherence to GOLD 2015. Our study results 
showed that the overall adherence to GOLD 
guideline treatment recommendations for diffe-
rent stages of COPD was 56%. Appropriate and 
inappropriate treatment approaches in different 
stages are presented in Table 3.

In stage I (n=11), only one patient (18.18%) 
was treated with an appropriate regimen, and 
others were overtreated with regular long-acting 
bronchodilators or combination of bronchodila-
tors and ICSs. The common treatment option 
was LABA-ICS-LAMA (27.27%). 

In stage II (n=146), adherence to GOLD re-
commendations was 15.75%, and this group was 
also overtreated by a combination of bronchodi-
lators and ICSs. In this stage, frequently preferred 
treatment options included LABA-ICS-LAMA 
(46.6%), LABA-ICS-LAMA theophylline (T) (13.7%), 
and LABA-ICS (11.6%). Of all stage II patients 
(n=146), 84.3% received an  ICS-based treat-
ment. 

In stage III (n=184), adherence to guidelines 
increased to 82.6% due to the wide use of bron-
chodilator ICS combinations. The most preferred 
drug combination consisted in LABA-ICS-LAMA 
(50%), followed by LABA-ICS-LAMA-T (21.2%). 
Undertreatment was due to inappropriate treat-
ment with regular long-/short-acting bronchodi-
lators without ICS use, 1.6% of patients receiving 
ICS alone without any bronchodilators. 

In stage IV (n=59), the appropriate treatment 
rate was also high, as 79.7% of subjects were 
given dual, triple, and quadruple therapies with 
bronchodilators and ICSs. The most preferred 
regimens were LABA-ICS-LAMA (34%) and 
LABA-ICS-LAMA-T (20.3%) combinations. Of all 
stage IV patients, 88.1% received an ICS-based 
medication. Inappropriate treatment approa-
ches were represented by administering one or 
more long-acting bronchodilators without ICS or 
using only ICS (8.5%). 

Stage I patients were overtreated with regular 
long-acting bronchodilators or combination of 
bronchodilators and ICSs, while guidelines re-
commended short-acting bronchodilators as ini-
tial therapy. Only 15.8% of stage II patients re-
ceived an appropriate treatment, and this was 

mainly due to overtreatment, which was com-
bined with long-acting bronchodilators and ICS 
in 84.3% of subjects. The ICS-based medication 
was frequently used for patients in all stages 
(36.4% in stage I, 84.3% in stage II, 84.7% in 
stage III, and 88.1% in stage IV), mostly as a part 
of combination therapy (Table 3).

Overall, 56% of patients were treated accor-
ding to guideline recommendations. Most of the 
provider’s guideline adherence studies have de-
scribed the current practices of general practitio-
ners. Two studies have also reported similar rates 
of adherence to guideline recommendations for 
COPD patients (37.9%–54.7%) among pulmo-
nologists in other countries (29, 30). q

CONCLUSION

Our study showed that COPD treatment had 
low rates of adherence to GOLD guide-

lines. Overall, data provided by this analysis sug-
gest that adherence to GOLD guidelines does 
not have a perceivable impact on symptom 
prevalence, exacerbation rate or lung function. 
Male sex, asthma and severe co-morbidities as a 
cerebrovascular insult could be associated with a 
risk for frequent exacerbations.

We suggest that new strategies are needed to 
achieve a standardized approach for the treat-
ment of COPD, aiming to improve adherence to 
guideline recommendations, with particular fo-
cus on therapeutic indications and overtreat-
ment. q

Conflicts of interest: none declared.
Financial support: none declared.
Acknowledgments: My sincere thanks to  

Dr. Channanna C, Director, Bidar Institute of 
Medical Sciences, Bidar, for permitting me to 
undertake this research work as a part of my 
M.D. curriculum. Also, I would like to express my 
gratitude and thanks to Dr. Gajanan P Kulkarni, 
Head, Department of Pharmacology, staff,  
fellow colleagues, friends and family members for 
their constant support and encouragement 
throughout my entire career, and for making me 
who I am today.



44 Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

presCription pattern in Copd

1.  Enato EFO, Madadi P, Souny AA. 
Assessment of disease profiles and drug 
prescribing patterns of healthcare 
facilities in Edo state, Nigeria.  
J Public Health Africa 2012;e25:101-106. 

2.  Ghimire S, Nepal S, Bhandari S, et al. A 
prospective surveillance of drug 
prescribing and dispensing in a teaching 
hospital in western Nepal.  
J Pak Med Assoc [Internet] 2009 [cited 2019 
Jul 9];10:726-731. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/19813695

3.  Ghei P. How to investigate drug use in 
health facilities. Selected drug use 
indicators. Health Policy [Internet] 
2004;1:73. Available from:  
https://apps.who.int/iris/handle/10665/60519.

4.  Mathers CD, Loncar D. Projections of 
global mortality and burden of disease 
from 2002 to 2030.  
PLoS Med 2006. 

5.  Mazher Maqusood, Farhan Ahmad, 
Khan MK. A Study of Prescription 
Pattern in the Management of COPD in a 
Tertiary Care Hospital.  
Ann Int Med Dent Res 2016;3:159-163. 

6.  Lucas AEM, Smeenk FWJM, Smeele IJ, 
van Schayck CP. Overtreatment with 
inhaled corticosteroids and diagnostic 
problems in primary care patients, an 
exploratory study.  
Fam Pract [Internet] 2008 [cited 2019 Jul 
9];2:86-91. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/18304973

7.  Diette GB, Dalal AA, D’souza AO, et al. 
Treatment patterns of chronic obstructive 
pulmonary disease in employed adults in 
the United States.  
Int J COPD 2015. 

8.  Make B, Dutro MP, Paulose-Ram R,  
et al. Undertreatment of COPD: a 
retrospective analysis of US managed 
care and Medicare patients.  
Int J Chron Obstruct Pulmon Dis [Internet]. 
2012 [cited 2019 Jul 9];7:1-9. Available 
from: http://www.ncbi.nlm.nih.gov/
pubmed/22315517.

9.  A Newsletter on obstructive and 
restrictive lung disease. Reviewed by 
Melinda Ratini. WebMD 2015. 

10.  Buist AS, Anzueto A, Calverley P, et al. 
GOLD – Global Initiative for Chronic 
Obstructive Lung Disease [Internet]. 
GOLD 2017 global strategy for the 
diagnosis, management, and prevention 
of chronic obstructive pulmonary disease, 
2017 report, 2006, p. 12. Available from: 
http://goldcopd.org/gold-2017-global-
strategy-diagnosis-management-
prevention-copd/

11.  Sin DD, Man SFP. Why are patients with 
chronic obstructive pulmonary disease at 

increased risk of cardiovascular diseases? 
The potential role of systemic 
inflammation in chronic obstructive 
pulmonary disease.  
Circulation [Internet]. 2003 Mar 25 [cited 
2019 Jul 9];11:1514-1519. Available from: 
http://www.ncbi.nlm.nih.gov/
pubmed/12654609

12.  Barnes PJ. Chronic Obstructive 
Pulmonary Disease | Overview. 17th ed., 
Anthony S. Fauci, editor,  
Encyclopedia of Respiratory Medicine,  
Mc Graw Hill, 2006, pp. 429-439. 

13.  Niffy A, Vikneswari A, Sunny N,  
Sherlet G. Analysis of Prescribing Pattern 
Of Drugs In Obstructive Lung Diseases. 
EJPMR 2017;2:710-714. 

14.  Gigi A, Sunil S, Hepzhiba P, et al. 
Assessment of Drug Prescribing Pattern 
in Chronic Obstructive Pulmonary 
Disease Patients at a Tertiarycare Hospital. 
J Pharm Res 2015;0:45. 

15.  COPD and Seasonal Allergies Related 
Lung Conditions [Internet]. [cited 2017 
Aug 19]. Available from:  
https://lunginstitute.com/lung-diseases/
copd/copd-and-seasonal-allergies/

16.  American Thoracic Society (ATS). 
Allergic disease worsens COPD 
symptoms and exacerbations. [Internet]. 
Science Daily. [cited 2016 May 10]. 
Available from: www.sciencedaily.com/
releases/2013/05/130510075331.htm.

17.  Adams SG, Pugh JA, Kazis LE, et al. 
Characteristics Associated with Sustained 
Abstinence from Smoking Among 
Patients with COPD.  
Am J Med 2006;5:441-447. 

18.  Garshick E, Segal MR, Worobec TG,  
et al. Alcohol consumption and chronic 
obstructive pulmonary disease.  
Am Rev Respir Dis [Internet] 1989 [cited 
2019 Jul 9];2:373-378. Available from: 
http://www.ncbi.nlm.nih.gov/
pubmed/2764374.

19.  Frantz S, Wollmer P, Dencker M, et al. 
Associations between lung function and 
alcohol consumption – assessed by both a 
questionnaire and a blood marker.  
Respir Med [Internet] 2014 [cited 2019 Jul 
9];1:114-121. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/24064346.

20.  Unni A, et al. Drug utilization pattern in 
chronic obstructive pulmonary disease in 
patients at a tertiary care hospital.  
Int J Pharm Pharm Sci [Internet] 
2015;11:389-391. Available from:  
http://www.embase.com/search/results?s
ubaction=viewrecord&from=export&id=L
606756610%0Ahttp://sfx.hul.harvard.edu/
sfx_local?sid=EMBASE&issn=09751491&i
d=doi:&atitle=Drug+utilization+pattern+i
n+chronic+obstructive+pulmonary+diseas

e+inpatients+at+a+tertiary+c
21.  Dhand R, Dolovich M, Chipps B, et al. 

The role of nebulized therapy in the 
management of COPD: Evidence and 
recommendations.  
COPD J Chronic Obstr Pulm Dis [Internet] 
2012  [cited 2019 Jul 9];1:58-72. Available 
from: http://www.ncbi.nlm.nih.gov/
pubmed/22292598

22.  Virchow JC, Crompton GK, Dal Negro 
R, et al. Importance of inhaler devices in 
the management of airway disease.  
Respir Med [Internet] 2008 [cited 2019 Jul 
9];1:10-19. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/17923402.

23.  Vikneswari TTM. Drug Utilisation 
Pattern in Chronic Obstructive 
Pulmonary Disease in a Tertiary Care 
Teaching Hospital.  
Indo Am J Pharm Res 2016;7:1. 

24.  Sunil S, Gigi A, Hepzhiba P, et al. Drug 
Utilization Evaluation in Chronic 
Obstructive Pulmonary Disease Patients 
– A Prospective Study.  
WJPPS 2016;1:1133-1143. 

25.  Faheemuddin MD, Ramaiah B,  
Kiran SS. Evaluation of Medication-
Adherence in COPD Patients and their 
Drug Utilization pattern.  
Chronic Obstr Pulm Dis 2016;17:1-9. 

26.  Adil MS, Amer Khan M,  
Nematullah Khan M, et al. EMPADE 
study: Evaluation of medical prescriptions 
and adverse drug events in COPD 
patients admitted to intensive care unit.  
J Clin Diagnostic Res 2015.

27.  Basavaraju Thejur Jayadeva PP.  
A retrospective study on drug utilization 
in patients with acute exacerbation of 
bronchial asthma in adults at a tertiary 
teaching hospital in Bengaluru.  
Egypt J Chest Dis Tuberc. 2016;1:19-22. 

28.  Tanaka KI, Kurotsu S, Asano T, et al. 
Superiority of pulmonary administration 
of mepenzolate bromide over other 
routes as treatment for chronic 
obstructive pulmonary disease.  
Sci Rep 2014. 

29.  Corrado A, Rossi A. How far is real life 
from COPD therapy guidelines? An 
Italian observational study.  
Respir Med [Internet] 2012 [cited 2019  
Jul 9];7:989-997. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/22483189

30.  Sharif R, Cuevas CR, Wang Y,  
et al. Guideline adherence in 
management of stable chronic  
obstructive pulmonary disease.  
Respir Med [Internet] 2013 [cited 2019  
Jul 9];7:1046-1052. Available from:  
http://www.ncbi.nlm.nih.gov/
pubmed/23639271

References







Mædica  - a Journal of Clinical Medicine

Original paperOriginal paper

45Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2020.15.1.45

Facilitators of Professional 
Communication Between Nurse  
and Opposite Gender Patient:  
A Content Analysis
Salam VATANDOSTa, Fatemeh CHERAGHIb, Khodayar OSHVANDIc

aSchool of Nursing and Midwifery, Hamadan University of Medical Sciences,  
Hamadan, Iran
bSchool of Nursing and Midwifery, Chronic disease (home care) Research Center, 
Hamadan University of Medical Sciences, Hamadan, Iran
cSchool of Nursing and Midwifery, Child & Maternity Care Research Center,  
Hamadan University of Medical Sciences, Hamadan, Iran

Address for correspondence:
Khodayar Oshvandi
School of Nursing and Midwifery, Child & Maternity Care Research Center, 
Hamadan University of Medical Sciences, Hamadan, Iran
Tel.:  +988138380150; Fax: + 98 38380447
Email: oshvandi2005@yahoo.com

Article received on the 30th of September 2019 and accepted for publication on the 12th of March 2020

ABSTRACT
Introduction: Caring for a patient of the opposite gender is followed by many challenges. Hence, making 

an appropriate professional communication between the patient and the nurse is of great importance in 
order to provide a high-quality care to the patient and reduce tensions. Identifying positive factors in the 
formation of an appropriate professional communication can play an important role in preventing such 
challenges.

Materials and methodology: The current study aimed to identify the facilitators of professional 
communication between nurse and opposite gender patient in Iran. A qualitative method and a conventional 
content analysis approach were used. A total of 25 nurses were included in the study by purposive sampling. 
Data were collected through unstructured and semi-structured interviews in hospitals of three provinces of 
Northwestern Iran, and were analyzed by Graneheim and Lundman method.

Results: The results included seven categories and three main themes: prevention of misunderstanding, 
non-violation of therapeutic relationship boundaries, and observance of the socio-individual context. 

Discussion: Despite accepting the difficulties of nursing care for an opposite gender patient, the results 
of the present study showed that paying more attention to, and carefully watching, the mentioned factors 
could enhance the chance to establish a proper professional communication between a nurse and an opposite 
gender patient, which is crucial in providing a high quality care, also improving nurses’ comfort in their 
work environment. Therefore, it is recommended to consider these factors in academic and in-service 
training of nurses.

Keywords: communication, nurse, opposite gender, qualitative study.

2020; 15(1): 45-52
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INTRODUCTION

Communication is an essential issue 
in all areas of nursing practices, in-
cluding prevention, treatment, reha-
bilitation, education, and health 
promotion. It represents the ex-

change of thoughts, ideas, and information 
through writing, talking, body language, and ges-
tures that is made consciously or unconsciously 
to affect others (1). Through professional com-
munication, the nurse tries to maximize the use 
of his/her skills to learn more about each pa-
tient’s behaviors in order to help improve his/her 
health status (2). The adequate nurse-patient 
communication creates hope, increases compli-
ance with a care plan and treatment regimen, 
and improves treatment response (3). However, 
the lack of proper nurse-patient communication 
can lead to patients’ tension, distrust, and dis-
satisfaction with nursing and health care practi-
ces (4).

Gender difference is one of the barriers to 
professional nurse-patient communication (5-7). 
The general and old premise assumes that fe-
male nursing care is appropriate to the patient of 
any gender, but a review of studies has indicated 
that female nurses are also faced with challenges 
in professional communication and care for a 
male patient (8-10). However, if the nurse is 
male and the patient is female, the communica-
tion is more challenging compared to that of a 
female nurse and male patient; in this regard, a 
review of studies has suggested that male nurses 
face various reactions such as refusal of care and 
even sexual assault during providing care for fe-
male patients (5, 11). Due to the nature of nur-
sing work, nurses may enter the patient’s private 
domain during nursing care, which may cause 
difficulties if they fail to build a proper profes-
sional nurse-patient communication (12). Du-
ring the process of a proper nurse-patient profes-
sional communication while caring for a patient 
of opposite gender, the nurse should try to make 
the patient feel comfortable and satisfied with 
the provided care. Also, the nurse should con-
sider his/her own personal realm and professio-
nal position. Hence, establishing an appropriate 
professional nurse-patient communication while 
caring for a patient of opposite gender is of great 
importance (13).

The results of related studies in Iran showed 
that nurse-patient gender differences are one of 
the barriers to proper communication between 
nurses and patients, which affects nursing care 
(3, 4, 14). The relationship between men and 
women in Iran, like other Muslim countries, has 
many limitations, according to traditional and re-
ligious beliefs, so that Iranian (Muslim) women 
should cover their entire body, except wrists and 
face. On the other hand, touching patient’s body 
for therapeutic purposes is not allowed, except 
in emergency cases, which is done by wearing 
gloves (14). Muslim women, due to religious be-
liefs, are unwilling to spend time with men who 
are not members of their family and they tend to 
accept care from same-gender nurses (6, 24). 

Nurses’ successful experiences in caring for 
opposite-gender patient can provide effectual 
information to help create a good professional 
communication between the nurse and the  
patient of opposite gender. Therefore, the pre-
sent study aimed at identifying facilitators of 
Iranian nurses and opposite gender patients’ 
profes sional communication using a qualitative 
method. q

METHODS

Design
The present study was performed using a 
qualitative method with conventional content 
analysis approach (18), which enabled us to 
obtain a subjective interpretation of textual data 
content as a regular process to identify codes, 
categories, and themes (19). Our study aimed at 
achieving a comprehensive description of the 
explored phenomenon as well as an analysis of 
themes and classes that described the pheno-
menon (20).

Sampling and study settings
Participants were included into the study by pur-
posive sampling. Sampling and data analysis 
continued simultaneously, until data saturation 
was achieved. The study was conducted in dif-
ferent hospital wards (i. e., emergency, intensive 
care, cardiovascular, pulmonary, hemodialysis, 
and gastroenterology units) in the capital cities of 
three provinces (Hamedan, Kermanshah, and 
Kurdistan), from December 2018 to June 2019, 
using the following inclusion criteria: willingness 
to participate in the study, having at least one 
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year of work experience in a clinical setting, and 
having the experience of care for an opposite 
gender patient.

Participants
Participants included 25 nurses (14 males and 
11 females) working in wards with mixed gender 
patients, including 22 clinical nurses, two clinical 
supervisors, and one wound nurse with Bachelor 
(n= 19) and Master of science degree (n=6). 
The mean age of participants was 33 years and 
their clinical experience was nine years.

Data collection and procedures
Data were collected using interviews and field 
notes. Interviews were started with a general un-
structured question: 

1. Please express your experiences in taking 
care of opposite gender patients.

2. How do you establish a professional com-
munication with an opposite gender patient?

3. What factors contribute to the establish-
ment of a good professional communication be-
tween you and an opposite gender patient? 

4. What factors do you avoid in communica-
tion with an opposite gender patient?

5. How do people`s characteristics influence 
the way you communicate with them?

Other questions were asked based on each 
participant’s answers to obtain more detailed in-
formation. Interviews were conducted in a quiet 
room based on participants’ opinions (i. e., nur-
ses’ workplace after working hours, or resear-
cher’s office at the nursing faculty). All interviews 
were audio-recorded. Each interview lasted for 
35-45 minutes. Interviews were continued until 
data saturation, so that the last two interviews 
had no new data. 

MAXQDA, version 10, was used for data 
management. MAXQDA is a world-leading soft-
ware package for qualitative and mixed me-
thods’ research that analyzes all kinds of data, 
from texts to images and audio/video files, web-
sites, tweets, focus group discussions, survey res-
ponses, and much more. In the present study, 
textual data were entered into the software and 
analyzed until abstraction and main themes 
were achieved.

Ethical considerations
The present manuscript was derived from a PhD 
dissertation in nursing. Required permissions 

were obtained from the hospitals’ authorities. 
Study objectives were explained to all partici-
pants, who signed an informed consent, so that 
interviews were recorded by their permission; 
also, anonymity and confidentiality of informa-
tion for every participant was ensured.

Data analysis
Content analysis was performed according to the 
approach proposed by Graneheim and Lund-
man (18). This process comprised six steps:

1. Transcribing data, reading and re-reading 
documents, and perceiving initial ideas

2. Creating original codes; coding verbatim 
and line by line

3. Searching for themes; contracting codes 
into potential themes

4. Reviewing themes; relating them with each 
other, with extracted codes and entire data set

5. Defining and naming themes; ongoing 
analysis, distillation of themes, creating apparent 
definitions and names for each theme

6. Producing the report; final analysis, mo-
ving between transcripts and themes, selection 
of vivid stories for each theme, conducting the 
report.

Trustworthiness
The Lincoln and Guba criteria were used to en-
sure the accuracy of data quality (21). To increase 
data credibility and dependability, member 
check was conducted with participants and a 
peer check was done with two nursing profes-
sors. Moreover, participants were selected from 
different geographical locations, including three 
Western provinces of Iran (Hamedan, Kurdistan, 
and Kermanshah), and from various clinical 
wards. Their age ranged between 24-49 years. 
All subjects had clinical records (1 to 27 years). 
Their level of education was bachelor and mas-
ter of sciences and their religions were Sunni or 
Shi’a. Private or public hospitals were included 
in the study, which increased its credibility and 
transferability. To enhance dependability at study 
onset, limited review of the literature was con-
ducted to avoid researchers’ bias in data collec-
tion and analysis processes, and participants’ 
statements were used in presenting codes and 
categories. To increase data confirmability, the 
researcher tried to ignore personal thoughts and 
assumptions in data collection and analysis as 
much as possible. q

faCilitators of professional CoMMuniCation
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RESULTS

There were 530 initial codes during the data 
analysis process. This was clustered into se-

ven categories and three themes, including “pre-
vention of misunderstanding”, “non-violation of 
the therapeutic relationship boundaries”, and 
“observance of the socio-individual context” 
(Table 1).

Prevention of misunderstandings
- Patient awareness
According to participants’ experiences, intro-

duction of the nurse to the patient, getting pa-
tient’s permission before attempting to care and 
before entering the room, awareness of the treat-
ment process, awareness of the necessary condi-
tions for better performing the procedures, ex-
plaining the reason for the need to wear the 
hospital cloths and describing the consequences 
of not allowing the care in need of emergency 
measures, all could help the patient to better un-
derstand and accept the conditions, and be 
aware of the nurse’s real intention and cause of 
the nursing care. Therefore, informing the pa-
tient can prevent misunderstandings in 
nurse-patient relationship and may help to cre-
ate a better relationship.
• When I want to take care of an opposite gender 
patient, or if I need to make a physical contact, I 
ask for permission; I explain what I want to do; 
this prevents any misunderstandings (p. 10).

- Care with the presence of a third person
Participants stated that they avoided a private 

nurse-patient physical environment as much as 
possible. Allowing the presence of a patient’s 

companion, attending a nurse, nursing assistant 
or nursing student while providing care that in-
volves interference with patient’s privacy as well 
as offering non-privacy care in front of other pa-
tients makes the patient feel more comfortable 
with nursing care. These measures make sure 
that the nurse’s goal of physical contact with the 
patient is merely providing nursing care, exclu-
ding any suspicion of sexual misconduct.
• I try to have at least one of the companions 
during the patient’s care, especially for young pa
tients, in order to prevent uncomfortable feeling 
in the patient or companion, and even myself; 
that is very effective (p. 17).

- Trust building
Participation experiences indicate the impor-

tant impact of verbal and non-verbal behaviors 
such as applying respectful and formal litera-
tures, avoiding vague and suspicious behaviors 
such as laughing and non-therapeutic conversa-
tions with the patient, responding appropriately 
to the patient’s request for help, apologizing in 
case of errors while taking care or delivering 
treatment to the patient, employing specialized 
knowledge in caring, having proper attire, and 
avoiding arrogance, all these approaches in-
crease trust in the nurse. By doing so, the patient 
trusts the nurse, helping to build a better rela-
tionship between them. 
• I was very busy and had a lot of work, so at that 
moment I could not fully listen to the patient. I 
apologized and came back to him, which made 
the patient understand my working conditions 
and not feel dissatisfied with not paying enough 
attention to him. He understood that I am 

TABLE 1. Categories and themes



49Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

faCilitators of professional CoMMuniCation

thinking of taking care of him and resolving his 
problem, so he trusted me more and a good 
communication was created between us (p. 15).

Respect for the therapeutic communication 
boundaries

- Minimum possible entry to the patient’s 
privacy

Behaviors such as not leaving the patient’s 
body to be exposed more than the need for care, 
avoiding unnecessary physical contact and look, 
keeping patient’s secrets, avoiding private care 
in crowded places, observing patients’ privacy, 
avoiding non-therapeutic questions in order not 
to interfere with patients’ personal lives, avoi ding 
abusive behavior if patients’ privacy is exposed, 
avoiding the proposal of emotional/sexual rela-
tionship, and observing the coverage of patients 
who are unable to maintain their coverage are 
included in this category. Respect for the pa-
tient’s privacy and personal beliefs prevents 
stress and discomfort in nurse-patient relation-
ship and provides the basis for a proper relation-
ship between them.
• When I go to a female patient’s bedside, I cover 
her body with a bedsheet or blankets to prevent 
her discomfort and provide her with a more ap
propriate coverage (p. 21).

- Maintaining nurse’s personal realm
Nurses said they have always tried to main-

tain their professional position and privacy while 
communicating with the opposite gender patient 
in order to respect his/her privacy. Behaviors 
such as not speaking about one’s personal life, 
not allowing the patient to enter nurses’ physical 
privacy (the rest room or nursing station), not res-
ponding to patient’s curiosity in nurses’ personal 
lives and avoiding to consider nursing as an insig-
nificant profession, all maintain nurses’ privacy 
and enhance patients’ respect towards nurses. 
Determining the nurse’s personal domain redu-
ces the likelihood of disrespect and improper 
patient interference in nurse-patient relationship 
and helps building more respect in their relation-
ships.
• Since a patient might misunderstand my per
sonal life information or such information may 
negatively affect his/her attitude toward me as a 
nurse, I try to communicate with him/her just as 
a professional nurse; this helps me to more con
veniently establish a professional communication 

and also prevent the possibility of excessive com
munication from the patient (p. 14).

Observation of the socio-individual context
- Observation of religious-cultural values
Participants pointed to the importance of ob-

servance of such issues as respecting the patients’ 
religious beliefs, theological reference to divine 
appreciation in the creation of illness and treat-
ment because of the serious people’s beliefs in 
the role of divine and God’s powers in creating 
and resolving problems, respecting the patient’s 
mother tongue and accent, avoiding constant 
eye contact, using gloves in touching the patient, 
understanding the sensitivity of patient’s family 
while communicating with an opposite gender 
nurse and avoiding a negative reaction to them 
can greatly help to better communicate with fe-
male patients. Respecting the patient’s culture 
and religion is a sign of respect for the patient 
and ensures an easier way for him/her to accept 
the caring process.
• I know that it is difficult for families to see that 
an opposite gender nurse takes care of their pa
tient due to their religious attitudes; so, I tried to 
reduce the contact, wear gloves, and use both 
verbal and nonverbal literature, such as saying a 
religious statement of “faith in God”, just to in
sinuate them that I believe in God and adhere to 
religious beliefs. This helped the patient feel to 
have more in common with me and accept me 
easier (p. 24).

- Attention to individual differences
Participants’ experiences showed that a bet-

ter nurse-patient communication, in addition to 
religious-cultural background and flexibility, 
could be helpful in terms of individual differen-
ces and clinical conditions. Nurses consider that 
issues such as caring for same gender patients in 
private nursing care, if the opposite gender nurse 
is not accepted, especially in very religious pa-
tients, a female care should be assigned to such 
patients if possible, and experienced nurses 
ought to be selected to provide care for younger 
patients, not insisting on providing elective care 
if the patient does not allow nursing care and 
waiting for a same gender nurse. Nurses’ atten-
tion to these differences makes it easier for nur-
ses to relate to patients because patients may 
have differences.
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• Since patients show different degrees of sensi
tivity to opposite gender nurses, some of the pri
vate cares are assigned to a same gender nurse 
just to prevent any problems and we do the rest 
of practices. Also, when the patient does not al
low for a particular practice, I do not persist on 
doing it by myself; this way, I can perfectly ma
nage my communication with opposite gender 
patients (p. 23). q

DISCUSSION

One of the important pillars in the establish-
ment of a proper communication is that the 

concept of the message in the sender’s mind is 
similar to that obtained by the receiver (22). Pre-
vention of misunderstanding was one of the 
main themes of the study, acting as a positive 
factor in the establishment of a professional com-
munication between the nurse and an opposite 
gender patient. Informing the patient was also 
one of the main categories in the prevention of 
misunderstandings in the professional communi-
cation between the nurse and an opposite gen-
der patient in the present study. Nurses believed 
that providing the necessary and timely informa-
tion to the patient made their purpose of verbal 
and non-verbal measures clear to the patient, 
thus preventing any patient’s misunderstandings. 
A review of studies revealed that providing infor-
mation to patients could reduce their anxiety 
and help to straighten cooperation with nurses 
(3, 23, 24). Nursing practices such as touching 
the patient without prior knowledge may in-
crease the risk of misinterpretation by the pa-
tient, leading to a negative reaction towards the 
nurse; as much as the communication between 
alien men and women is restricted in a commu-
nity, patients’ awareness of the nursing practices, 
such as touching and observing, seem more ne-
cessary. Considering the religious restrictions on 
the relationship between men and women in Is-
lam, it seems that the communication between 
the nurse and an opposite gender patient is 
closer from the context of the male-female com-
munication in society. Therefore, explaining the 
purpose of the behavior and getting the patient’s 
permission can have a positive impact on the ac-
ceptance of nurse by the patient and the forma-
tion of a professional communication.

Proving care with the presence of a third per-
son is another important category in the study. 

The presence of an opposite gender nurse alone 
on the patient’s bedside, and touching and 
looking at the patient, although being done ac-
cording to nursing practice and for therapeutic 
purposes, given that the nurse of opposite gen-
der is an alien, especially in younger patients, 
may generate patient’s misunderstanding. The 
nurses in the current study tried to provide care 
for opposite gender patients in the presence of a 
third person. The study by Xiang et al. has also 
pointed to the attempt of male nurses to take 
care of female patients in the presence of ano ther 
nurse in order to reduce the risks of sexual ac-
cusation in nurses (10). Due to the numerous 
tasks assigned to nurses and their high workload, 
it is not always possible to have two nurses simul-
taneously on a patient’s bedside. Therefore, in 
the present study, in addition to this case, caring 
in the presence of patient’s companion, nursing 
assistant, nursing student, and even other pa-
tients were mentioned as a successful experi-
ence. On the other hand, the presence or obser-
vation of a third person can make the patient 
more confident that the nurse does not intend to 
abuse her/him, being only focused on caring 
practices; this makes the patient trust the nurse 
more and better cooperate with her/him.

Trust is the basis for nurse-patient communi-
cation (25). Among our findings, trust building 
was one of the main categories. The successful 
experiences of participants in building trust in 
the opposite gender patient showed a range of 
verbal and non-verbal behaviors as well as spe-
cialized knowledge. In reviewing studies, provi-
ding patient with information about disease and 
treatment, allocating sufficient time to the pa-
tient, and nurse’s specialized knowledge are 
generally referred to as factors contributing to 
building patient’s trust towards the nurse, but in 
particular, no item is addressed to building trust 
with opposite gender patient (26, 27). Important 
factors in patients’ viewpoints to trust in a nurse, 
although similar, can vary according to the back-
ground and underlying conditions (27). It can be 
argued that gaining an opposite gender patient’s 
trust is more difficult for nurses compared to 
same gender patient; it even gets harder owing 
to the restrictions on communication with the 
opposite gender in Iran like other Muslim coun-
tries. Given the religious-cultural context in Iran, 
women are more likely to trust men with formal 
appearances and verbal and behavioral patterns 
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that reflect adherence to their common religious 
beliefs. Since the nurse is in fact a stranger for the 
opposite gender patient at the beginning of pro-
fessional communication, the appearance and 
verbal features of opposite gender nurse might 
have a great impact on patient’s trust in him/her.

The minimum breaching of a patient’s priva-
cy was one of the facilitator categories in the 
present study. Patients often accept that parts of 
their body are exposed to the nurse’s eyes due to 
care and treatment procedures, but they com-
plain of unnecessary presences and observations 
and consider it as a violation of their privacy 
(28). A review of studies suggested that observing 
a patient’s privacy creates a sense of safety in 
him/her, consolidating trust in the nurse (29, 30). 
In Iran, given the religious-cultural sensitivity to 
cover body from the eyesight of opposite gender 
aliens, it is very important for patients and such 
issues are being seriously considered. This en-
sures a greater positive effect on patient satisfac-
tion and leads to an increased willingness to co-
operate with nurses. Therefore, if nurses observe 
patients’ privacy and minimize a female patient’s 
privacy breach, in addition to giving a feeling of 
safety and comfort and lack of discomfort and 
complaints about violence by patients, it helps 
them to more clearly understand that the pur-
pose of opposite gender nurse’s physical obser-
vation and contacts is just to take care of her and 
establish a professional communication.

Beliefs, values, ideas, language, and group 
norms are important indicators in defining the 
culture of a society (31). The results of the pre-
sent study showed that respect for community 
values and considering them in verbal and 
non-verbal communication with opposite gen-
der patients plays a pivotal role in establishing a 
professional communication between nurses 
and opposite gender patients. Leininger’s culture 
care theory also considers respecting cultural be-
liefs and values of patients as prerequisites for 
successful nursing care (32). There are reli-
gious-cultural beliefs in different societies as well 
as different constraints in relation to communi-
cation with opposite gender, but in Muslim 
countries such as Iran, such restrictions are much 
tighter than in many other countries, so that in 
the communication between stranger men and 
women, eye and physical contacts should be 
prevented. Given the Islamic beliefs of Iranian 
people, restricted communication between men 

and women is emphasized; hence, it can be said 
that in a professional communication, when a 
nurse is caring for an opposite gender patient, 
respecting the community values greatly affects 
the opportunity to build an appropriate profes-
sional communication. In spite of the difficulty 
and impossibility of observing all of these restric-
tions with regard to the necessary conditions for 
nursing care, the maximum effort of nurses to 
comply with such norms is accepted by the pa-
tients, which leads to the establishment of an ap-
propriate professional communication between 
nurses and opposite gender patients.

Patients, despite their religious-cultural com-
monalities, may have different personal charac-
teristics that affect communication with them 
(33). Nurses’ experiences in the present study 
showed that paying attention to individual pa-
tients’ differences by nurses had a significant role 
in building an appropriate professional commu-
nication and providing care to opposite gender 
patients. A review of previous studies highlighted 
the important role of patient-centered care in 
this realm; in other words, patients’ personal va-
lues should be considered as much as possible 
by nurses while providing care and establishing a 
communication with them (33-35). Therefore, it 
can be said that observing each patient’s perso-
nal beliefs and norms can positively affect the 
building of a professional communication. In the 
current study, owing to the underlying factors 
such as opposite gender of patients, facing care 
for opposite gender patients within a wide age 
range, different contexts in upbringing and fa-
mily beliefs, and religious diversity in Iran reflects 
the importance of nurse’s flexibility while estab-
lishing a professional communication with an 
opposite gender patient based on her/his per-
sonal characteristics. Some patients in Iran are 
more restrictive than the average of the commu-
nity while communicating with opposite gender 
nurses due to more serious religious beliefs, and 
nurses have facilitated the process of communi-
cation with them by increasing understanding 
and flexibility in communication and care provi-
sion for such patients. q

 
CONCLUSION 

Despite obstacles in communication between 
nurses and opposite gender patients, the re-

sults of the present study provided successful ex-
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periences that had a significant role in the 
esta blishment of a proper professional commu-
nication, indicating a wide range of factors that 
were affecting this issue. So, nurses’ adequate 
professional communication with patients of the 
opposite gender requires showing respect not 
only towards individual patients in general but 
also for personal realm. q 

Study limitations: Limitations of the present 
study included the lack of examination of patients’ 
experiences in this regard. Since patientnurse 
communication is naturally a mutual situation, it is 
suggested to consider patients’ experiences and 
perspectives in further studies.

Conflicts of interest: none declared.
Financial support: none declared.

1. Barnlund DC. A transactional model of 
communication. Communication theory: 
Routledge, 2017, pp 47-57.

2. Valente SM. Managing professional and 
nurse–patient relationship boundaries in 
mental health.  
J of Psycho Nurs and Mental Health Services 
2017;1:45-51.

3. Fakhr-Movahedi A, Salsali M,  
Negharandeh R, et al. A qualitative 
content analysis of nurse–patient 
communication in Iranian nursing.  
Int nurs review. 2011;58:171-180.

4. Shafipour V, Mohammad E,  
Ahmadi F. Barriers to nurse-patient 
communication in cardiac surgery wards: 
a qualitative study.  
Global J of Health Science 2014;6:234.

5. Cheng M-L, Tseng Y-H, Hodges E, et al. 
Lived experiences of novice male nurses 
in Taiwan.  
J of Transcultural Nurs 2018;1:46-53.

6. Twomey JC, Meadus R. Men nurses in 
Atlantic Canada: career choice, barriers, 
and satisfaction.  
The J of Men’s Studies 2016;1:78-88.

7. Blair DM. Exploring the lived experience 
of male registered nurses in the  
workforce: A phenomenolgical inquiry: 
Barry University, 2016.

8. Turk YZ, Turker T, Acikel C, et al. Sexual 
Perception: An overlooked psychological 
barrier to nursing.  
Pakestan Journal of Medical Sciences 
2012;1:179-182.

9. Ahmad MM, Alasad JA. Patients’ 
preferences for nurses’ gender in Jordan. 
International J of Nurs Practice  
2007;4:237-242.

10. Xiang H, Dong X, Liu L. Investigation on 
female nurses’ mental state of male 
patients while manipulating their privacy. 
J Nurs Sci 2004;19:6-8.

11. Gao Y, Cheng S, Madani C, et al. Educa-
tional experience of male students in a 
baccalaureate nursing program in China. 
Nurs Education in Practice 2019;35:124-129.

12. MacWilliams BR, Schmidt B, Bleich MR. 
Men in nursing.  
American J of Nurs 2013;1:38-44.

13. McCarthy DM, Buckley BA, Engel KG, 
et al. Understanding patient–provider 
conversations: what are we talking about? 
Academic Emergency Medicine  
2013;5:441-448.

14. Anoosheh M, Zarkhah S, Faghihzadeh S, 
et al. Nurse–patient communication 
barriers in Iranian nursing.  
Intel Nursing Rev 2009;2:243-249.

15. Fooladi MM. Gendered nursing education 
and practice in Iran.  
J of Transcultural Nursing 2003;1:32-38.

16. Rafii F, Hajinezhad ME, Haghani H.  
Nurse caring in Iran and its relationship 
with patient satisfaction.  
Australian J of Advanced Nurs 2008;2:75.

17. Cheraghi F, Oshvandi K, Ahmadi F, et al. 
Comparison of nurses’ and nursing 
students’ attitudes toward care provision 
to opposite-gender patients.  
Nurs and Midwif Stud 2019;2:104-111.

18. Graneheim UH, Lundman B. Qualitative 
content analysis in nursing research: 
concepts, procedures and measures to 
achieve trustworthiness.  
Nurs Educat Today 2004;2:105-112.

19. Hsieh H-F, Shannon SE. Three approaches 
to qualitative content analysis.  
Qualit Health Research 2005;9:1277-1288.

20. Elo S, Kyngäs H. The qualitative content 
analysis process.  
J of Advanc Nurs 2008;1:107-115.

21. Speziale HS, Streubert HJ, Carpenter DR. 
Qualitative research in nurs: Advancing 
the humanistic imperative: Lippincott 
Williams & Wilkins; 2011.

22. Tay LH, Hegney D, Ang E. Factors 
affecting effective communication 
between registered nurses and adult 
cancer patients in an inpatient setting: a 
systematic review.  
Intl J of Evidence-Based Healthcare 
2011;2:151-164.

23. Jlala H, French J, Foxall G, et al. Effect of 
preoperative multimedia information on 
perioperative anxiety in patients 
undergoing procedures under regional 
anaesthesia.  
British J of Anaesthesia 2010;3:369-374.

24. Cabbar F, Burdurlu MÇ, Tomruk CÖ. 

Does giving brief information keep 
patients calm during different oral 
surgical procedures?  
Quintessence International (Berlin, 
Germany: 1985) 2018;10:817-828.

25. Price B. Developing patient rapport, trust 
and therapeutic relationships.  
Nurs Standard. 2017;50.

26. Belcher M, Jones LK. Graduate nurses’ 
experiences of developing trust in the 
nurse–patient relationship.  
Contemporary Nurs 2009;2:142-152.

27. Ozaras G, Abaan S. Investigation of the 
trust status of the nurse–patient  
relationship. Nurs Ethic 2018;5:628-639.

28. Hasan Tehrani T, Seyed Bagher Maddah S, 
Fallahi-Khoshknab M, et al. Respecting 
the privacy of hospitalized patients: An 
integrative review.  
Nurs ethic. 2018:0969733018759832.

29. Feo R, Rasmussen P, Wiechula R, et al. 
Developing effective and caring nurse-
patient relationships.  
Nurs Standard (2014) 2017;28:54.

30. Wiechula R, Conroy T, Kitson AL, et al. 
Umbrella review of the evidence: what 
factors influence the caring relationship 
between a nurse and patient?  
J of Advanced Nurs 2016;4:723-734.

31. Jirwe M, Gerrish K, Emami A. Student 
nurses’ experiences of communication in 
cross-cultural care encounters.  
Scandinavian J of Caring Sci 2010;3:436-444.

32. Leininger MM, McFarland MR,  
McFarlane M. Transcultural Nurs: 
Citeseer; 1987.

33. Maatouk-Bürmann B, Ringel N, Spang J,  
et al. Improving patient-centered 
communication: Results of a randomized 
controlled trial.  
Patient Education and Counseling 
2016;1:117-124.

34. Staples S. Nonverbal communication 
behaviors of internationally educated 
nurses and patient care.  
Research and Theory for Nursing Practice 
2012;4:290.

35. Davis Boykins A. Core communication 
competencies in patient-centered care. 
Association of Black Nurs Faculty J 2014;2.

References



Mædica  - a Journal of Clinical Medicine

Original paperOriginal paper

53Maedica A Journal of Clinical Medicine, Volume 15, No. 1, 2020

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2020.15.1.53

Combination Therapy and Opioids: 
Effectiveness of Transcranial  
Direct-Current Stimulation (tDCS) 
and Emotion Regulation Training in 
Reducing Current Drug Craving
Behzad Rigi KOOTEHa, Behrooz DOLATSHAHIb, Masoud NOSRATABADIc, Nour 
Mohammad BAKHSHANId, Abed MAHDAVIe, Mousa Chakeri HAKAMIa

aDepartment of Clinical Psychology, Faculty of Behavioral Science,  
University of Social Welfare and Rehabilitation Science, Tehran, Iran
bSubstance Abuse and Dependence Research Center, Department of Clinical Psychology, 
University of Social Welfare and Rehabilitation Science, Tehran, Iran
cUniversity of Social Welfare and Rehabilitation Science,  
Paarand Specialized Center for Human Enhancement, Tehran, Iran
dChildren and Adolescents’ Health Research Center,  
Zahedan University of Medical Sciences, Zahedan, Iran
eDepartment of Psychology and Educational Sciences, University of Tehran, Tehran, Iran

Address for correspondence:
Behrooz Dolatshahi, Assistant Professor
University of Social Welfare and Rehabilitation Science, Tehran, Iran
Tel.: +989122890655

Article received on the 16th of July 2019 and accepted for publication on the 12th of March 2020

ABSTRACT
Background and objectives: Craving is the main symptom of addiction that is accompanied by 

dependence and relapse. The present study was aimed to compare the effectiveness of combined Transcranial 
Direct-Current Stimulation (tDCS) and emotion regulation training with that of separate tDCS and emotion 
regulation training in reducing current drug craving and thoughts and fantasies about drug use.

Methods and instruments: This was a quasi-experimental study with a pretest-posttest design and three 
intervention groups. The statistical population included all patients dependent on opioids in medium-term 
residential drug rehabilitation centers in Zahedan, Iran, in 2018-2019. From eight randomly selected centers, 
a total of 54 patients were selected based on inclusion and exclusion criteria, and randomly divided into three 
intervention groups. Data were gathered using the Personal Drug Use Questionnaire, Desires for Drug 
Questionnaire (DDQ), and Drug Use Thoughts, Fantasies, and Temptations Questionnaire. All analyses 
were performed using SPSS-16.

2020; 15(1): 53-60
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INTRODUCTION

Craving is the main symptom of ad-
diction and an important diagnostic 
factor in the definition of drug abuse 
disorder in the Diagnostic and Sta-
tistical Manual of Mental Disor- 

ders (1). Cra ving as a construct refers to conti-
nuing to use drugs despite the negative conse-
quences (2, 3).

Based on the important role of craving in ad-
diction relapse, it has been the focus of different 
previous studies. Emotion regulation and the re-
lated techniques had a significant role in psycho-
logical interventions aimed at reducing drug 
craving (2, 4-6).

Poor emotion regulation is regarded as an im-
portant factor in drug relapse (7-9). Therefore, 
emotion regulation training can lead to higher use 
of reappraisal in overcoming drug abuse that is 
more effective than the negative emotion regu la-
tion strategies, i.e., acceptance or suppression (2).

Through improving the ability to handle ne-
gative and positive emotions, emotion regulation 
training can control most of the triggers of drug 
craving and reduce relapse (6). As a result, emo-
tion regulation training leads to the modification 
of maladaptive emotion regulation strategies and 
negative emotions, and can provide an opportu-
nity for direct or indirect reduction of drug cra-
vings through the effective management of emo-
tions (5).

Recently, some studies have focused on the 
effectiveness of Transcranial Direct-Current 
Stimu lation (tDCS) in reducing cravings through 
changing the activity of the prefrontal 
cortex (10, 11). tDCS is a technique in which a 
continued and low electric current is delivered 
to the scalp. It is a non-invasive method for brain 
stimulation that is useful in modulation of corti-
cal arousal and directing the human behavior 

and perception (12). tDCS, in fact, leads to re-
duction in drug cravings through inducing chan-
ges in dopaminergic neurotransmission in the 
brain and reducing cortical arousal (13). In addi-
tion, tDCS reduces drug craving through influ-
encing the DLPFC area of the prefrontal 
cortex (14). 

Although emotion regulation training and 
tDCS both can significantly reduce drug craving, 
research shows that addiction is very similar to 
other chronic disorders, and that it is very diffi-
cult to change the behaviors that force a patient 
to use drugs; therefore, combination therapy is 
considered an important method for relapse pre-
vention in drug abuse (6). At the same time, al-
though the anodal stimulation of the DLPFC area 
using the tDCS reduces craving, this reduction is 
only temporary, which can be due to a lack of 
insight or attentional biases toward symptoms of 
craving or may even increase the symptoms of 
craving (15).

Combination therapy for addiction can in-
crease flexibility in the clients, improve their 
emotion regulation skills, and prevent relapses. 
Combining tDCS with other psychotherapies can 
lead to better therapeutic effects. In fact, the in-
teractive effect of tDCS and cognitive interven-
tion can improve the overall therapeutic re-
sults (16, 17).

Combination therapy can influence the spe-
cific symptoms of addiction. This is due to dif-
ferent combinations of therapies that improve 
the therapeutic effects through different mecha-
nisms (18, 19).

Therefore, the goal of the present study is to 
answer the following question: is combined 
tDCS and emotion regulation training is more ef-
fective than each of these therapies separately in 
reducing current drug carving and thoughts and 
fantasies about drug use in opioid-dependent 
patients? q

transCranial direCt-Current stiMulation and eMotion regulation training

Results: The Kruskal-Wallis test indicated significant differences between the three intervention groups 
in current drug craving and thoughts and fantasies about drug use (P ≤.001). In addition, examination of 
the mean rank showed that t significant decrease was higher for the combined tDCS and emotion regulation 
training group.

Conclusion: Addiction is very similar to other chronic disorders. Therefore, combined (integrated) therapies 
can have a very important role in treating addiction, especially in relapse prevention.

Keywords: tDCS, emotion regulation, craving, opioids.
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METHODS

According to the study objective, “Examina-
tion of the Effectiveness of Combined Trans-

cranial Direct-Current Stimulation (tDCS) and 
Emotion Regulation Training in Reducing Cur-
rent Drug Craving and Thoughts and Fantasies 
about Drug Use in Patients Dependent on 
Opioids”, a quasi-experimental design with 

pretest-post test and three intervention groups 
was selected. The statistical population included 
all opioid-dependent patients in medium-term 
residential drug rehabilitation centers in Zahe-
dan, Iran, in 2018-2019, who were treated in a 
two-month program. Among eight rehabilitation 
centers, eight centers were randomly selected. 
Then, A total of 54 patients were selected form 
these centers, using a purposeful sampling me-

transCranial direCt-Current stiMulation and eMotion regulation training

TABLE 1. Summary of the contents of cognitive regulation training sessions based on  
Berking’s model (2014)
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thod and based on the inclusion and exclusion 
criteria, and randomly divided into three inter-
vention groups. Each group consisted of 18 pa-
tients dependent on opioids. In the first group, 
subjects received eight sessions of combined 
tDCS and emotion regulation training; the emo-
tion regulation training was based on the 
Berking’s model (2014). In the second group, 
patients received eight sessions of tDCS. In the 
third group, subjects received eight sessions of 
emotion regulation training based on the 
Berking’s model (2014). Overall, 10 subjects left 
during the course of study.

The tDCS was applied using a battery-po-
wered electrical stimulator and a pair of elec-
trodes (5×7 cm) at 2-mA intensity. In order to 
target the DLPFC, the anodal electrode was 
placed on the F4 region and the cathodal elec-
trode was placed on the F3 region (determined 
based on the 10-20 System of Electrode Place-
ment). The stimulation was provided for 45 mi-
nutes with a 30s rise and fall time with Neuro-
stim2. Devices were provided by Medina Teb 
company (www.medinateb.com).

The desires for drug questionnaire (DDQ) has 
been designed to assess current drug craving. It 
was first designed to assess heroin dependence, 
but it was later used to assess dependence on 
other drugs too. The DDQ items are rated on a 
seven-point Likert-type scale ranging from 1 (to-
tally disagree) to 7 (totally agree). Franken et al. 
reported a Cronbach’s alpha of .85 for the total 
questionnaire, and alphas of .77, .80, and .75 for 
its subscales, respectively (20). In the present 
study, an alpha of .73 was found for the total 
questionnaire.

The drug use thoughts, fantasies, and tempta-
tions questionnaire was developed by Fadardi, 
Barerfan, and Ziaei in 2008 (21). It has 20 items 
designed to assess thoughts, fantasies, and temp-
tations about drugs, which are rated on a 
six-point Likert-type scale ranging from 0 (totally 
true) to 5 (totally untrue). The questionnaire reli-
ability using the Cronbach’s alpha coefficient has 
been found to be .94. The questionnaire validity 
was assessed by correlating it with the situational 
confidence questionnaire (SCQ) developed by 
Annis and Graham (r=.53, p=.001) (22), the 
Mental Desire Scale (r=.48, p=.001), and the 
Positive and Negative Affect Schedule (PANAS) 
developed by Watson, Clark, and Tellegen in 
1988 (23); the direction and magnitude of cor-
relations indicated the questionnaire validity 
(21). In the present study, a Cronbach’s alpha of 
.80 was found for the total questionnaire.

At the beginning of the study, the informed 
consent for completing the instruments and par-
ticipating in the scheduled sessions was obtained 
from all participants. q 

RESULTS

The mean age of participants was 29.93 years 
(SD=4.96). The youngest participant was 

20 years old and the oldest 40. In terms of mari-
tal status, 18 (41.9%) participants were married 
and 25 (41.9%) single. In terms of education, 31 
(72.1%) participants had a high school diploma, 
seven (16.3%) an associate degree, and five 
(11.6%) a bachelor’s degree. In terms of the type 
of abused opioid, seven (16.3%) participants 
used hashish, 18 (41.9%) opium, 2 (4.7%) hero-

transCranial direCt-Current stiMulation and eMotion regulation training

TABLE 2. Skewness 
and kurtosis values for 
the study variables
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in, 7 (16.3%) shire, and 9 (20.9%) a combination 
of opioids. In terms of method of use, 25 (58.1%) 
participants smoked the drug, three (7%) injec-
ted it, eight (18.6%) took the drug orally, and 
seven (16.3%) used a combination of methods. 
In terms of the reason for drug use, 15 (34.9%) 
participants mentioned curiosity, five (11.6%) fa-
tigue, 13 (30.2%) recreation, five (11.6%) life 
problems, and five (11.6%) psychological prob-
lems.

Skewness and kurtosis were calculated to as-
sess the normality of data distribution, and re-
sults are summarized in Table 2.

According to results provided in Table 2, the 
skewness and kurtosis values for all variables 
range from -2 to +2, indicating a normal distri-
bution of data.

The means and standard deviations of pretest 
and posttest scores for current drug craving and 
thoughts and fantasies about drug use in opi- 
o id-dependent patients are presented in Table 3.

According to the results presented in Table 3, 
the pretest mean score of current drug craving is 
53.40 (SD=9.54), 47.21 (SD=10.72), and 46.64 
(SD=10.96) for the combined tDCS and emo-
tion regulation training group, tDCS group, and 
emotion regulation training group, respectively, 

while the posttest mean score of current drug 
craving is 28.53 (SD=6.11), 42.71 (SD=14.43), 
and 36.42 (SD=13.51) for each of the three 
groups, respectively. Therefore, the combined 
tDCS and emotion regulation training group had 
a higher decrease in the mean posttest score of 
current drug craving than the two other groups.

Table 4 shows the means and standard devia-
tions of thoughts and fantasies about drug use at 
pretest and posttest for opioid-dependent pa-
tients.

According to the results presented in Table 4, 
the pretest mean score of thoughts and fantasies 
about drug use is 61.26 (SD=18.87), 59.85 
(SD=13.21), and 65.64 (SD=15.95) for the 
combined tDCS and emotion regulation training 
group, tDCS group, and emotion regulation 
training group, respectively, while the posttest 

transCranial direCt-Current stiMulation and eMotion regulation training

TABLE 3. Means and standard deviations of pretest and posttest scores for current drug craving 
in the three groups (combined therapy, tDCS, and emotion regulation training)

TABLE 4. Means and standard deviations of thoughts and fantasies about drug use at pretest and 
posttest for the three study groups (the combined tDCS and emotion regulation training group,  
tDCS group, and emotion regulation training group)

TABLE 5. Results of Box’s M 
test for homogeneity of 
variance-covariance matrices
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mean score of thoughts and fantasies about drug 
use is 35.46 (SD=14.79), 48.14 (SD=15.26), 
and 46.71 (SD=12.03) for each of the three 
groups, respectively. Therefore, the combined 
tDCS and emotion regulation training group had 
a higher decrease in the mean posttest score of 
thoughts and fantasies about drug use than the 
two other groups.

Given that a pretest-posttest design was used, 
and that we aimed to compare the means of se-
veral groups influenced by the independent vari-
able and control the effects of intervening vari-
ables, we needed to use covariance analysis. 
Before conducting the multivariate covariance 
analysis, the assumption of homogeneity of vari-
ance and covariance should be tested. This as-

sumption was tested using the Box’s M test. Re-
sults are presented in Table 5.

As shown in Table 5, the Box’s M test is sig-
nificant (P ≥.05), indicating that the equal vari-
ances assumption is violated; therefore, we used 
a nonparametric test (the Kruskal–Wallis test) in-
stead of multivariate covariance. Results are pre-
sented in Tables 6 and 7.

Table 6 shows the mean ranks of current drug 
craving and thoughts and fantasies about drug 
use scores for the three groups. The highest 
mean rank of current drug craving is for the tDCS 
group, and the lowest mean rank for the com-
bined group.

According to the results presented in Table 7, 
significant differences were found between the 
three groups in current drug craving (Chi square 
= 9.82, p ≤ .001, df = 2) and thoughts and fan-
tasies about drug use (Chi square = 6.37, p ≤ .001, 
df = 2). In addition, comparison of the mean 
ranks shows that the significant decrease is high-
er for the combined tDCS and emotion regula-
tion training group than the two other groups. q 

DISCUSSION AND CONCLUSION

The goal of the present study was to examine 
the effectiveness of a combined Transcranial 

Direct-Current Stimulation (tDCS) and emotion 
regulation training intervention in reducing cur-
rent drug craving and thoughts and fantasies 
about drug use among patients dependent on 

TABLE 6. Mean ranks of current drug craving and thoughts and fantasies about drug use 
scores for the three groups

TABLE 7. Results of the Kruskal–Wallis test in terms of the 
effectiveness of combined therapy, tDCS, and emotion regulation 
training in reducing drug use thoughts and fantasies
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opioids. The results showed that combined tDCS 
and emotion regulation training was more effec-
tive than each intervention separately in redu-
cing current drug craving and thoughts and fan-
tasies about drug use. This finding is in line with 
those of Powers et al (2018), Brunoni et al (2014), 
Ditye et al (2012) ((17-19), and Bajbouj et al 
(2017) (24).

McElrath and Joseph (2009) emphasized that 
today addiction was an important health issue, 
and the current treatments for it, including de-
toxification or psychological and pharmacologi-
cal therapies, were hardly leading to stable re-
sults due to strong cravings related to drug use; 
therefore, this problem required integrated the-
rapies (25). In addition, Brunoni et al concluded, 
in 2014, that combining different therapies 
could influence specific symptoms of addiction. 
They also maintained that the therapeutic effects 
of combination therapy were due to different 
mechanisms that improved overall therapeutic 
results (18). Moreover, Ditye et al maintained 
that, by combining different therapies, more ses-
sions could be designed for patients, which 
could increase the chance of having long-term 
therapeutic effects (19).

Combination therapy through combining 
psychological and neuroscience interventions 
can significantly improve emotion regulation 
skills and flexibility of drug-dependent patients. 
In addition, this therapeutic path can lead to a 
greater recovery and fewer relapses in patients 
with substance abuse disorder (26).

Combination therapy approach to treating 
addiction considers it as a biological and beha-
vioral disorder. On the other hand, experience 
has revealed that addiction results from an inter-
action between biological predisposition, life ex-
periences, and environmental factors (27).

In addition, the biopsychosocial model of ad-
diction more clearly shows the importance of 
combination therapy. This model indicates that 
biological, psychological, and sociocultural fac-
tors have a role in drug abuse, and therefore, 
they should be all considered in prevention and 
treatment approaches. This model was intro-
duced as a response to the individual-biological 
model of addiction. In the traditional model of 
addiction, that was more supported by medical 
scientists, addiction was often regarded as a re-

current disease with a biological and genetic eti-
ology (28).

Complementary or integrated therapies for 
addiction increase therapy cost-effectiveness, 
making it more likely that patients continue the 
treatment and learn the networking skills neces-
sary for long-term recovery (25). However, 
one-dimensional therapies often cannot treat 
addiction adequately, and many experts in this 
domain support the integration of different the-
rapeutic elements to treat addiction. q

CONCLUSION

Combination therapy for addiction can im-
prove interdisciplinary cooperation, so that 

integrated therapies could be designed for ad-
diction using knowledge from different domains 
of treating addiction, and this was, craving could 
be reduced in patients more effectively. The 
present study provided a new model for treating 
addiction that emphasized the importance of the 
biopsychosocial model. In our study, the chance 
of relapse in opioid-dependent patients was re-
duced through diminishing their cravings by 
using a combined therapy. This combination of 
therapies could help to address food cravings or 
cravings for other abused drugs. The current 
study had some limitations, including the fact 
that the sample comprised only male subjects 
and there was no follow-up period, which could 
influence results in the long term. q
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ABSTRACT
The twin pregnancy is a risk pregnancy, being associated with a series of fetal and neonatal complications 

when compared to singleton pregnancies.
Ultrasound assessment of the fetal brain is mandatory in the prenatal screening for fetal, congenital 

and acquired anomalies. Fetal neurosonography is useful in the prenatal diagnosis of cerebral anomalies, 
combining ultrasonography with fetal ultrasound.

In this study, we assessed the Kanet score in two populations of pregnant women with dichorionic twin 
pregnancies (DC twin) (n=67) and monochorionic twin pregnancies (MC twin) (n=24). In the two groups 
we included pregnancies with normal fetal growth and pregnancies with discordant fetal growth (DC twin) 
and selective intrauterine reatriction (MC twin). For both groups, we assessed the antenatal Kanet score 
during three visits and compared the results with the neurodevelopment immediately after birth up to the 
two-year-old children. 

The calculation of the average values of the Kanet score for dichorionic pregnancies revealed normal, 
maximal average values at all three visits, for all fetuses, no matter if they had normal growth or discordant 
growth. At the first and third visit, we observed statistically significant differences between the average 
Kanet scores in DC twins with discordant growth vs. DC twins with normal growth.

The analysis of average values of the Kanet score in the group of MC twin pregnancies revealed statistically 
significant differences between monochorionic twins with discordant growth vs. twins with normal growth 
at all three visits (p=0.0001), with average values between 17.30 and 19.62 being deemed normal.

Amiel-Tison score was used as a standard tool for the neurological assessment both immediately after 
birth and for children up to two years of age.

Keywords: Kanet score, dichorionic twin pregnancy, monochorionic twin pregnancy,  
discordant growth, selective intrauterine growth restriction,  

Prader Willi syndrome, neurodevelopment. 
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INTRODUCTION

It is widely recognized that twin pregnancy 
is a risk pregnancy, being associated with a 
series of fetal and neonatal complications (1).

Zygosity is very important when discus-
sing the vascular consequences and neuro-

logical development of twins. All dizygotic twins 
and about one-third of monozygotic twins are 
dichorionic and have a low mortality and perina-
tal morbidity risk (2). Risks are greatly increased 
in monochorionic placentas, being present in 
about 20% of all twin pregnancies. Monochori-
onic placentation through inter-twin arterial 
anastomoses can have a number of important 
pathogenic implications for one or both of the 
fetuses (3). Twin pregnancies are more frequently 
associated with congenital anomalies when com-
pared to singleton pregnancies. Most cases of ce-
rebral palsy have their pathogenesis during fetal 
development and are thus a form of congenital 
anomaly, the etiology of which is uncertain (4). 
Congenital anomalies with cerebral palsy are an 
important cause of neurological disability in the 
newborn and infant from a twin pregnancy.

Ultrasound assessment of fetal brain is man-
datory in the prenatal screening for fetal, con-
genital and acquired anomalies. Fetal neuro-
sonography is useful in the prenatal diagnosis of 
cerebral anomalies, combining ultrasonography 
with fetal ultrasound (5).

Diagnosis of cerebral palsy remains one of 
the most difficult and challenging clinical situa-
tions in obstetrics and fetal ultrasonography. 
These difficulties could be overcome using 
3D/4D ultrasound technology. This type of ultra-
sound has been imported in everyday practice of 
fetal ultrasound and offers higher quality images 
and information. Real-time images allow us not 
only to study fetal anatomy, but also to assess fe-
tal movements and behaviour (6). 

4D ultrasound provides real-time spatial ima-
ges and enables the collection of information 
about mimics, gestures and facial expressions, 
making it possible to distinguish between normal 
and abnormal behavioral patterns (7). It is thus 
an extremely useful tool in early diagnosis of fetal 
brain impairment (8, 9).

Aim
The aim of this study is to assess neurodevelop-
ment using the Kanet test (called Kurjak’s ante-

natal neurodevelopmental test) in monochori-
onic and dichorionic twin pregnancies, starting 
from the 28th week of amenorrhea. We also aim 
to correlate these results with the neonatal and 
follow-up assessments of the infant and child up 
to two years of age with the Amiel-Tison test in 
order to determine the degree of neonatal neu-
rological impairment and especially the neuro-
developmental process during the first two years 
of life.

4D ultrasound assessment of fetal behavior 
and facial expressions, as well as the analysis of 
the usefulness of this test represent a diagnosis 
criterion for prenatal brain injury. Assessing twin 
pregnancies with normal and complicated evo-
lution enables us to prenatally diagnose neuro-
logical impairment and confirm the cases that 
had been under suspicion from the antenatal 
period. This assessment can make the difference 
between normal and abnormal behavioral pat-
terns (10).

Amiel-Tison neurological assessment at term 
age (11) is an important tool in the clinical as-
sessment of the central nervous system. It ena-
bles us to identify a group of children with dif-
ferent degrees of neurological impairment right 
from the neonatal period, being of real use in 
both daily practice and research (12). It is valid 
for all full-term neonates or at 40 weeks correc-
ted age and can be used up to the age of 
six years. q

MATERIAL AND METHOD

This prospective-descriptive study was carried 
out over a period of 36 months, between 

February 2015 and January 2018, in the mater-
nal-fetal medicine departments of three univer-
sity hospitals: Elias Emergency University Hospi-
tal Bucharest, Panait Sârbu Clinical Hospital and 
Bucur Maternity Hospital (Sf. Ioan Emergency 
Clinical Hospital).

The study population consisted of 91 cases of 
twin pregnancy, 28 cases from Elias Emergency 
University Hospital, 37 from Panait Sârbu Clini-
cal Hospital and 26 from Bucur Maternity Hospi-
tal. Twenty four (26.37%) pregnancies were twin 
monochorionic-diamniotic (MC) pregnancies, 
and 67 (73.63%) dichorionic (DC).

The initial study design consisted in the ultra-
sound assessment of pregnant women starting 
from the 28th week of gestation (first visit). We 

MonoChorioniC vs diChorioniC twins: Kanet test vs postnatal neurodevelopMent
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performed an assessment of both fetuses’ biome-
try, Doppler velocimetry of the middle cerebral 
artery with the measurement of pulsatility index 
(IP-MCA), peak-systolic velocity (PSV- MCA), 
umbilical artery pulsatility index (IP-UA) and 
ductus venosus, AFI measurement in both amni-
otic bags, and the Kanet score. Pregnant women 
were reassessed at the second visit, according to 
the associated pathology, at an interval of 
2-4 weeks (30-32 weeks of amenorrhea). The 
third visit was at 34-36 weeks of amenorrhea. 
Additional Doppler ultrasound assessments were 
performed whenever the particular situation re-
quired it. They were absolutely necessary in 

choosing the optimum time of delivery in case of 
complicated twin pregnancies which could not 
go through all three stages of ultrasound 
fol low-up, thus changing the initial design (13).

The ultrasound assessments were performed 
by five different operators with maternal-fetal 
medicine certification, who entered data into a 
common database.

All pregnant women had the first trimester 
screening and the screening for structural ano-
malies at 20-24 weeks of amenorrhea in the 
maternal-fetal medicine departments of the 
three clinics but also in independent centers. We 
were thus sure that the pregnancies were not 

MonoChorioniC vs diChorioniC twins: Kanet test vs postnatal neurodevelopMent

TABLE 1. KANET score interpretation, with permission, Kurjak et al. (8, 11)
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complicated with chromosomal abnormalities or 
fetal structural abnormalities.

Ultrasound examination for the KANET ante-
natal neurological evaluation test should last be-
tween 15-20 minutes, and fetuses should be 
exa mined while they are awake. If the fetus is 
sleeping, the examination is postponed for 
30 minutes or for the following day, for a mini-
mum period of 14 to 16 hours. Certain parame-
ters are observed during examination, each re-
ceiving 0/1/2 points (10). A normal KANET score 
is between 14-20 points, a borderline score be-
tween 6 and 13 points, and an abnormal one 
between 0-5 points. 

When the test is abnormal or the score is bor-
derline, it should be repeated every two weeks 
until delivery. Facial movements and the eye 
blinking are the most important parameters that 
are being observed, as a reflection of the general 
belief that ‘the face is the mirror of the brain’

All pregnant women were admitted and gave 
birth in the clinics mentioned above. Newborns 
were assessed in order to identify a possible neo-
natal neurological impairment by means of: 
APGAR score at 5, 10, 20 minutes, fetal acid-base 
status – determination of arterial pH and base 
excess in a segment of umbilical cord clamped 
immediately after birth – neurological clinical 
exa mination of the newborn (vital signs, level of 
alertness, examination of the teguments, head 
and spine, motor functions, cranial nerves, re-
flexes, sensitive examination and behavioral as-
sessment) and Amiel-Tison neurological assess-
ment.

Amiel-Tison neurological assessment at term 
age (12) is an important tool in the clinical assess-
ment of the central nervous system. It ena bles us 
to identify right from the neonatal period a group 
of children with different degrees of neurological 
impairment, being of real use in both daily prac-
tice and research. It is valid for all full-term neo-
nates or at 40 weeks corrected age and can be 
used up to the age of six years. This assessment 
system includes 35 items clustered into 10 do-
mains. The neuro-psychologically elements in-
clude alertness degree, passive tone in the trunk 
and limbs, active tone, primitive reflexes.

The scoring system used to describe normali-
ty or the degree of severity in case of abnormal 
response is:
• 0 – the typical full-term aspect, 40 weeks of 

amenorrhea, within normal limits

• 1 – it indicates an intermediate area, mode-
rately deviated from normal

• 2 – a clear pathological result
• X – we should keep in mind the result ob-

tained whenever a score seems inappropri-
ate, especially if the results obtained cannot 
be classified neither normal nor pathological 
at that age.
This assessment uses a relatively simple me   

thod, which takes about 5 minutes to complete 
and includes a system of granting 0, 1, 2 points. 
It does not have a quantitative coding system, 
but because the assessment can be repeated at 
different time intervals, it enables us to establish 
a clinical profile of the child and thus to detect 
an early brain damage. q

RESULTS

For data processing and systematization, we 
used Microsoft Office 365 Excel program. 

Graphic representations as well as statistical 
analysis of data were performed using the same 
program, along with add-ins such as WinStat and 
XLstat. For calculation of the statistical signifi-
cance of the results obtained, we benefitted 
from the online support provided by Prof. Rich-
ard Lowry, Vassar College Poughkeepsie, NY 
USA, via www.vassarstats.net.

Following the statistical analysis of the group 
of pregnant women with dichorionic twin preg-
nancy (n = 67), 10 cases evolved towards discor-
dant fetal growth (14.93%). We found statisti-
cally significant differences between the average 
weight of discordant DC twins and DC twins 
with normal growth at all three visits (p between 
0.0001 and 0.02). The average weight is always 
higher in the dichorionic twins with normal 
growth (t-test).

Kanet score distribution analysis of the group 
of pregnant women with normal growth DC 
pregnancy after all three visits revealed that in all 
cases the Kanet score was normal for both fe-
tuses, usually with maximum values. A single 
case (presented as case X) had Kanet score bor-
derline values  (score 13), for only one of the 
twins, at the first two visits; at the third visit, the 
twin had an abnormal Kanet score (score 5) (Ta-
bles 2, 3 and 4).

Regarding the Kanet score distribution in the 
group of twin pregnancies with discordant 
growth, we found normal values of the Kanet 

MonoChorioniC vs diChorioniC twins: Kanet test vs postnatal neurodevelopMent
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TABLE 2. Kanet score distribution in dichorionic twins at the first visit

TABLE 3. Kanet score distribution in dichorionic twins at the second visit 

TABLE 4. Kanet score distribution in dichorionic twins at the third visit
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score in all cases, for both fetuses, at all three 
visits (Tables 2, 3 and 4).

For the calculation of the average values of 
the Kanet score in the group of dichorionic preg-
nancies, we used the student test (t-test) and 
found normal, maximal average values at all 
three visits for all fetuses, no matter if they had 
normal growth or discordant growth. We ob-
served statistically significant differences be-
tween the average Kanet scores in DC twins with 
discordant growth vs. DC twins with normal 
growth, at the first and third visit (Table 5).

Out of the 24 cases of diamniotic-monocho-
rionic twin pregnancies, seven evolved with ab-
normal fetal growth. Out of these, five cases 
(20.83%) progressed to selective intrauterine 
growth restriction (sIUGR) (without associative 
signs of twin-to-twin transfusion syndrome –
TTTS), with progressive development starting 
from the end of the second trimester and the be-
ginning of the third trimester.

Pregnancies were further evaluated by fetal 
Doppler velocimetry at one-week intervals, 
when the growth difference between the two fe-
tuses exceeded 20%, according to international 
protocols (2).

When analyzing the average weight in the 
monochorionic sIUGR fetuses vs those with nor-
mal growth, statistically significant differences 
between the average weight of MC twins with 
sIUGR compared with MC twins with normal 
growth were observed by us in all three visits. At 
the first visit, the average weight of the sIUGR 
MC twins was significantly higher (p=0.04), 
while at the other two visits their average weight 
was significantly lower (p=0.004 / p=0.0001).

Regarding the distribution of the Kanet score 
in the group of MC pregnancies, we found nor-
mal values in 100% of cases, at all three visits, for 
pregnancies with normal growth as well as for 
those with sIUGR. Analysis of Kanet score aver-
age values in the group of MC twin pregnancies 
revealed statistically significant differences be-
tween the MC twins with discordant growth vs. 
twins with normal growth at all three visits 
(p=0.0001), with average values between 17.30 
and 19.62 being deemed normal (Table 6).

We did not find significant correlations be-
tween the Kanet score and the weight of the MC 
twins at the three visits (p between 0.12 and 
0.67).

In both groups analyzed by us, the calculated 
Amiel-Tison score was normal for all newborns, 

MonoChorioniC vs diChorioniC twins: Kanet test vs postnatal neurodevelopMent

TABLE 5. Comparisons between Kanet score average values in the dichorionic twins at the  
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with four exceptions: one fetus in the group of 
DC twins (case X) and three fetuses with intra-
uterine growth restriction in the group of MC 
twins. The small number of exceptions did not 
allow for a statistical analysis of the variations of 
this score.

Descriptive study – clinical cases

A single case of dichorionic pregnancy (case X) 
was enrolled in the present study, the 34-year-old 
primipara pregnant woman being under obser-
vation in the hospital. We found concordant nor-
mal fetal growth of both fetuses, with normal 
Doppler velocimetry at all three visits. 

Regarding the Kanet score, there were abnor-
mal and rare movements of the limbs, blinking 
and yawning since the first visit in case of a twin 
(borderline score 13). The pregnancy was reas-
sessed every two weeks according to recommen-
dations (2). During the second visit, we found 
that the Kanet borderline score did not change 
for the twin with score 13, while on the third 
visit, the score decreased to 5. Biologically, we 
found an elevated à jeun glycemia followed by a 
normal glucose tolerance test. During the third 
trimester, the mother claimed she felt low fetal 
movements. The non-stress test was reactive. 
Middle cerebral artery and umbilical artery (UA) 
blood flow velocities and pulsatility indices were 
normal. An abnormal Kanet score (score 5) 
showed: 

• isolated head anteflexion: 1
• cranial sutures and head circumference: 0
• isolated eye blinking: 1
• facial alterations: 1
• mouth opening (yawning or mouthing): 1
• isolated hand movements: 1
• leg movements: 0
• hand to face movements: 0
• fingers movements: 0
• gestalt perception of general movements: 0

A caesarean section was performed at term, 
with extraction of two live neonates: the first 
male neonate 2790 g, Apgar score 9, and the 
second male neoante 2710 g, Apgar score 9. 
Clinical examination at birth of case X revealed 
moderate hypotonia, low reactivity. During ad-
mission, he had persistent hypotonia, predomi-
nantly axial, low presence of reactivity, present 
ROT, sucking reflex, present swallowing, 
bot tle-feeding difficult, slow weight ascending 
curve. The neurological exam revealed a hypo-
tonic baby, ROT very hard to get, batrachian po-
sition, low tonus, low power, reactivity: difficult 
awakening, does not cry, gets tired while fee-
ding, short staring. Other paraclinic investiga-
tions were normal (blood, transfontanellar ultra-
sound, genetic testing). The result of Methylation 
– Specific MLPA – indicates a Prader Willi syn-
drome.

The Amiel-Tison test at birth was 2, which 
persisted for up to 18 months. Assessment at 
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24 months revealed an improvement in 
hypotonia and other neurological anomalies 
(score 1).

The five cases of MC pregnancies with sIUGR 
evolved as described below.

Case 1. Enrolled in the study at 28 weeks of 
amenorrhea, with one of the fetuses with a 15% 
sIUGR compared to the second fetus, a positive 
end-diastolic flow in the UA (sIUGR Type I) (14), 
AFI 3. The Kanet score of the fetus with growth 
restriction was 17 (normal score). At the second 
visit, it was found that the difference between 
the estimated fetal weights of both fetuses in-
creased, with a twin’s aggravation of growth re-
striction (a difference of 23%), with end-diastolic 
flow present in the UA (type I), Kanet score 14 – 
normal. At the third visit, there was a 24% diffe-
rence between the estimated fetal weights, with 
intermittent absent end-diastolic flow in the UA 
(type III) (15), Kanet score 13 (borderline) of the 
sIUGR fetus. A caesarean section was performed 
at 34 weeks. The postnatal neurological assess-
ment of both neonates was within normal pa-
rameters, corresponding to the gestational age. 
Amiel-Tison score was normal (40 weeks cor-
rected age), a score that continued to be normal 
throughout the follow-up.

Case 2. sIUGR diagnosed at 26 weeks (with a 
15% growth difference between the two fetuses) 
and enrolled in the study at 28 weeks. During 
the first visit, Doppler ultrasound assessment was 
normal, Kanet score 19. At the second visit, the 
growth difference between the two fetuses was 
still 15%, the Doppler ultrasound assessment was 
within normal parameters, Kanet score 17. The 
third visit revealed a growth difference between 
the two fetuses of 22% and ultrasound showed 
intermittent absent end-diastolic flow in the um-
bilical artery of the growth-restricted twin (sIUGR 
type III) (14). Kanet score was 12 – borderline. A 
caesarean section was performed after the third 
visit, at 34 weeks and three days, as dictated by 
Doppler ultrasound changes (16). Postnatal neu-
rological assessment of both neonates was corres-
ponding to the gestational age (prematurity). 
Sub se quent neurological assessments and 
Amiel-Tison score at 40 weeks corrected age 
were normal. Assessments were normal 
throughout follow-up.

Case 3. Case enrolled at first visit with a 17% 
growth difference, normal Doppler ultrasound 
assessment, Kanet score 14 – borderline (assess-

ment of 80 minutes, with 30 minutes break). The 
second visit showed a 25% growth difference be-
tween the two fetuses, with ultrasound showing 
reversed end-diastolic flow in the umbilical ar-
tery of the growth-restricted twin (sIUGR type II) 
(16). The Kanet score was 5 – low (assessment of 
40 minutes, 30 minutes break). A caesarean sec-
tion was performed after the second visit, at 
32 weeks, due to Doppler ultrasound changes. 
The neurological assessment of the newborn 
with growth restriction revealed a discrete 
change in the neurological status, with axial hy-
potonia (accentuated by prematurity), the 
Amiel-Tison score at 40 weeks corrected age 
being moderately deviated from normal (1). The 
evolution was favorable, the neurological assess-
ment from six months and later being normal 
(Amiel-Tison score 0)

Case 4. sIUGR diagnosed at 26 weeks (with a 
20% growth difference between the two fetuses) 
and enrolled in the study at 28 weeks. At the first 
visit, the Doppler ultrasound assessment was 
normal, Kanet score 18. At the second visit, the 
growth difference between the two fetuses re-
mained 20%, the Doppler ultrasound assessment 
was within normal parameters, Kanet score 17. 
The third visit revealed a growth difference be-
tween the two fetuses of 25%, end-diastolic flow 
positive in the UA (sIUGR type I) (14). Kanet 
score was 11 – borderline. A caesarean section 
was performed after the third visit, at 36 weeks, 
as dictated by SOGR guides and protocols of the 
clinics. The newborn with sIUGR evolved favo-
rably from the neurological point of view, the 
Amiel-Tison score being normal at 40 weeks cor-
rected age and later.

Case 5. Enrolled at the first visit with a growth 
difference between the two fetuses of 20%, dia-
gnosed with sIUGR from 25 weeks. The ultra-
sound shows reversed end-diastolic flow in the 
umbilical artery of the growth-restricted twin 
(sIUGR Type II) (14), reversed a wave in the duc-
tus venosus. The Kanet score of the fetus with 
growth restriction was 5 – abnormal. The case 
management consisted in daily Doppler and 
NST monitoring, with respiratory distress pro-
phylaxis with dexamethasone 6 mg, four doses. 
A caesarean section was performed at 29 weeks 
and three days. Postnatal neurological assess-
ment revealed moderate global neurological 
deficit, determined by prematurity and etio-

MonoChorioniC vs diChorioniC twins: Kanet test vs postnatal neurodevelopMent
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pathogenesis of the underlying disease (for the 
sIUGR newborn). q

DISCUSSION

Kanet score analysis in the group of pregnant 
women with normal growth dichorionic preg-

nancy after all three visits revealed that the 
Kanet score was normal for both fetuses in all 
cases. Case X in discussion, from a dichorionic 
pregnancy and postnatally diagnosed with 
Prader Willi syndrome, presented borderline va-
lues of Kanet score (score 13) at the first two visits 
and an abnormal Kanet score of 5 at the third 
visit. In that case, there was a correspondence 
between the antenatal assessment by the Kanet 
test and the postnatal neurological one. However, 
the origin of neurological disorders is in the ge-
netic anomalies postnatally revealed. Prader-
Willi syndrome is an imprinting disorder that can 
occur via three main genetic mechanisms: ma-
ternal uniparental disomy, paternal deletion of 
genes within the 15q11.2-q13 region and an im-
printing center defect (17, 18).

Both healthy parents with non-genetic ano-
malies and a methylation-specific multiplex liga-
tion-dependent probe amplification (MS-MLPA) 
and array-based comparative genome hybridiza-
tion (aCGH) analyses test positive for a de novo 
microdeletion involving BP2 and BP3 (type 2) at 
15q11.2-q13, a very rare finding (19).

Regarding the distribution of the Kanet score 
in the group of DC twin pregnancies with discor-
dant growth, we found normal values of the 
Kanet score in all cases, during all three visits, for 
both fetuses, and normal postnatal neurological 
assessment. Follow-up visits were also normal, 
demonstrating and strengthening the correlation 
between the normal values of this score and the 
normal postnatal neurological status in infants 
and children up to two years. The same correla-
tion was found in normal growth MC pregnan-
cies.

A special note is the study of fetal behavior 
and the clinical integration of the Kanet neuro-
logical score in an attempt to make possible cor-
relations between abnormal values of this score 
and certain postpartum complications in MC 
pregnancies complicated with sIUGR. In hind-
sight, even if we found abnormal Kanet scores, 
the association with postpartum neurological 
anomalies was unclear. Although the antenatal 

Kanet score was borderline or abnormal for 
sIUGR fetuses from MC pregnancies, the postna-
tal neurological evolution of these children was 
favorable, either progressively or slowly due to 
prematurity and IUGR etiopathogenesis.

While an abnormal Kanet score seems to be 
largely associated with the occurrence of cere-
bral palsy at two years postpartum, we did not 
find any case of cerebral palsy in our study. The 
results are obviously limited by the small number 
of subjects and the subjectivity involved in the 
ultrasound examination performed by several 
operators. q

CONCLUSIONS

The antenatal diagnosis of neurological impair-
ment is very difficult. Usually, neurological 

impairment is postnatally diagnosed, within a 
few months or years after birth. It is useful to dia-
gnose neurological impairments with genesis 
during intrauterine life before birth, in order to 
enable an efficient early postnatal intervention, 
thus improving the neurological outcome of such 
children (20). 

In conclusion, the advantages of technologi-
cal progress of the fetal ultrasound reside in the 
possibility of a complete neurological and neuro-
behavioural assessment of the fetus (21), thus 
identifying right from the antenatal period the 
abnormal behavioural profile and anticipating 
any postnatal neurological anomalies, others 
than the cerebral palsy, which has already been 
diagnosed (22).

Although neuroimaging techniques have in-
creasingly improved, prenatal counselling re-
mains a major challenge, as the prediction of 
brain function and neurological prognosis are 
often uncertain. Prenatal ultrasound examina-
tion, including the Kanet test and a postnatal as-
sessment enable the process of communication 
with parents, offering them the medical, psycho-
logical and social support to facilitate an optimal 
development of children with neurological im-
pairment. q
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ABSTRACT
Background: Quality of disease is improved in patients with pancreatic cancer via endoscopic placement 

of a biliary stent. Since the role of non-cover metal stent inside the biliary duct is not definitely clear, the 
aim of this study was to evaluate the recurrence of obstructive symptoms and quality of life after insertion 
of non-cover metal stent inside the biliary duct in patients with pancreatic cancer.

Methods: This retrospective descriptive-analytical study was conducted on 81 patients with pancreatic 
cancer who were referred to Mortaz and Shahaid Sadoughi Hospital. Factors such as pruritus, jaundice, 
appetite, stomachache and general situation were measured. Quality of life assessment was performed using 
the Functional Assessment of Cancer Therapy-Hepatobiliary questionnaire (version 4). Then, the quality of 
life score was classified in terms of median score (more and less than 18). 

Results: Patients had a mean age of 72±12.15 years. The most complete recovery among them was 
related to jaundice (54.3%) and pruritus (47.4%). Subjects had a mean quality of life score of 21.60±6.24. 
Moreover, the mean quality of life score of 37.2% and 62.8% of patients was less and more than the median 
value, respectively. In addition, there was no significant difference between frequency of recurrence in 
terms of variables including sex, age, death, chemotherapy, surgery, and quality of life (p>0.05). The mean 
recurrence time was 6.9±5.03 months.  

Conclusion: According to our findings, the quality of life score of most patients using metal stent is 
higher than 18. Therefore, it seems that the use of metal stent can improve the quality of life score in these 
patients. Stenting also improves jaundice and pruritus in these subjects. In addition, because there is no 
significant relation between the frequency of recurrence with age, mortality, chemotherapy, and quality of 
life, it can be concluded that none of the above factors affects the frequency of recurrence among patients 
with pancreatic cancer.

Keywords: metal stent, pancreatic cancer, quality of life,  
recurrence of obstructive symptoms. 
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INTRODUCTION

Pancreatic cancer is considered as the fourth 
leading cause of cancer in the United States 

(1-4). It is usually diagnosed after progression to 
a locally advanced or metastatic stage (1) and in 
85-90% of cases, resection surgery is not possi-
ble. Moreover, the five-year survival rate of pan-
creatic cancer is 10-25%. Common symptoms 
include abdominal pain, pruritus, jaundice, loss 
of appetite and weight loss. Surgical resection 
has not been considered as a curative approach 
for patients with pancreatic cancer (4-8). Thus, 
in their treatment, palliative care is considered 
compared to curative care, because the goal is to 
improve quality, not quantity, of life. Chemothe-
rapy and biliary stent placement are simply ap-
proaches meant to eliminate obstructive symp-
toms at the time of diagnosis. These kinds of 
therapies do not affect overall survival but im-
prove the quality of life, including abdominal 
pain and jaundice. Placement of metal stent as 
an effective approach can eliminate these symp-
toms and improve the quality of life in these pa-
tients (5-8). There are two types of metal stents: 
covered and uncovered. Given that covered 
metal stents are not usually used due to stent mi-
gration, uncovered stents are preferred. More-
over, in some patients, tumor re-growth is seen 
in an uncovered stent, which leads to insertion 
of a second stent. 

Non-surgical and non-metastatic tumors are 
also treated with gemcitabine chemotherapy; al-
though chemotherapy is not a beneficial curative 
approach, it can affect the useful lifetime of the 
stent (8-10). 

In addition, Functional Assessment of Cancer 
Therapy-Hepatobiliary (FACT Hep) is a ques-
tionnaire for evaluating the quality of life in pa-
tients with pancreatic cancer as well as colorec-
tal, cho langiocarcinoma, primary and second 
liver cancer (11). Since few studied have been 
conducted on the quality of life after insertion of 
non-covered metal stent inside the biliary duct 
in patients with pancreatic cancer and the role of 
non-covered metal stent inside the biliary duct 
of these patients is not definitely clear, this study 
aimed to evaluate the recurrence of obstructive 
symptoms and the quality of life after insertion of 
non-covered metal stent inside the biliary duct 
in patients with pancreatic cancer. q

MATERIALS AND METHODS

This retrospective descriptive-analytical study 
was conducted on 81 patients with pancre-

atic cancer who were referred to Mortaz and 
Shahaid Sadoughi Hospital during 2012-2016. 
After receiving written consent from all subjects, 
the current study was approved by Shahid Sa-
doughi University of Medical Sciences. Patients 
with non-covered metal stent inside pancreas 
were included in the study, while those with in-
complete documents were excluded. Informa-
tion such as sex, age, chemotherapy and recur-
rence rate, jaundice, pruritus and appetite were 
extracted from patients’ medical records.

Non-return of obstructive symptoms and 
death were considered as no recurrence. Each 
patient’s quality of life was measured based on 
the score of FACT-Hep questionnaire such as 
pruritus, jaundice, appetite, weight loss, and 
general situation. Quality of life assessment was 
performed by using the FACT-Hep questionnaire 
(version 4) (11).

Items of FACT-Hep questionnaire are scored 
on a five-point scale (not at all=0; a little bit=1; 
2=somewhat; quite a bit=3; and very much=4). 
Then, each patient’s score was calculated. The 
range of scores was considered between 0 and 
176. Higher scores indicate a higher quality of 
life. Number 18 was considered as median. 
Numbers greater than 18 were assumed to be 
desirable for the quality of life, while those smal-
ler than 18 were assumed for poor quality of life.

Statistical analysis
Data were entered by using SPSS version 18 and 
statistical tests such as T test, Chi square test, 
Mann-Whitney test, Cox regression and Kaplan 
Meier estimator and log rank test were used. A 
P-value < 0.05 was considered to be statistically 
significant. q

RESULTS

In the current study, 81 pancreatic cancer pa-
tients with a mean age of 72±12.15 were se-

lected. Frequency of using stenting in these pa-
tients showed that 69 (86.6%) and 12 (13.6%) of 
subjects underwent stenting once and two times. 

The frequency distribution of parameters in-
cluding sex, age, death, chemotherapy and re-
currence is summarized in Table 1.

reCurrenCe of oBstruCtive syMptoMs and quality of life
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Diagram 1 shows the classification of para-
meters including general situation, appetite sta-
tus, jaundice, pruritus and stomach pain in terms 
of recovery, highlighting that the most complete 
recovery in these patients was related to jaun-
dice (54.3%) and pruritus (47.4%).

The frequency of the quality of life score 
using FACT-Hep is shown in Table 2. Data was 
recorded only for 78 patients but it was missing 
for three subjects. The frequency of quality of life 
score using FACT-Hep showed that, compared 
to the median value, the score was greater in 
37.2% of patients and smaller in 62.8% of sub-
jects. Moreover, the mean quality of life score 
was 21.60±6.24. 

Table 3 shows the frequency of recurrence in 
terms of variables including sex, death and che-
motherapy.

The recurrence status according to sex, death, 
chemotherapy and surgery showed that there 
was no significant difference between the recur-
rence status in terms of sex, age, death, chemo-
therapy and quality of life (p>0.05). 

The mean recurrence time in terms of age, 
sex and chemotherapy is shown in Table 4, 
where no significant difference was observed 
between the mean recurrence time in terms of 
age, sex and chemotherapy (p>0.05). q 

DISCUSSION

In the current study, patients’ quality of life score 
in terms of median score showed that the 

median score was greater than 18 in 62.8% of 
patients and smaller than 18 in 37.2%. of subjects 
It seems that the frequency of people with a 
good quality of life was higher in patients who 
used metal stent. Ballinger et al. evaluated the 
quality of life after stenting in patients with 
pancreas cancer and observed improvements of 
their quality of life, which was consistent with 
our study (12). Barkay et al. (13) assessed the 
effect of stenting of malignant bile duct 
obstruction on the quality of life of patients 
undergoing endoscopic retrograde cholangiopan-
creatography and found that their quality of life 
improved. Sakai et al. used metal stent placement 
on a 66-year-old male patient with pancreatic 
cancer and described this intervention as an 
easy, secure, impressive, and less invasive 
procedure, ensuring a better quality of life (14). 
Therefore, according to our findings and those 

reCurrenCe of oBstruCtive syMptoMs and quality of life

TABLE 1. Frequency distribution of parameters in patients with 
pancreatic cancer

TABLE 2. Frequency of quality of life score using FACT-Hep

TABLE 3. Frequency of recurrence in terms of variables including sex, 
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from other studies, it seems that stent insertion 
can be beneficial for these patients’ quality of 
life.

Moreover, patients’ frequency distribution in 
terms of jaundice showed that 44 (54.3%) out of 
81 patients were fully recovered. Syndney et al. 
reported that using stenting as a palliative meth-
od could relieve jaundice in advanced cancer 
(15), which was consistent with our findings. In 
2012, Boulay et al. stated that endoscopic place-
ment of a biliary stent could relieve jaundice, 
which was also in accordance to our study (3). 
Ballinger et al. assessed symptoms after stenting 
for bile duct obstruction in patients with pancre-
atic cancer and reported that stent insertion re-
lieved jaundice and pruritus, which was consis-
tent with our study (12). In 2008, Hong et al. 
reported that metallic stent placement was a 

practical and impressive palliative treatment for 
patients with obstructive jaundice (16).  

Frequency distribution of all 81 patients 
showed a complete recovery in terms of pruritus 
(47.4% of subjects) and general situation (30%) 
after metal stent insertion. Singh et al. reported 
that stenting was a relatively secure method, 
with short hospitalization (17). In our study, clas-
sification of patients by jaundice showed that out 
of 81 patients, 54.3% have fully improved and 
21% only partially improved. Ballinger et al. re-
ported that stent insertion could relieve jaun-
dice; also, a remarkable improvement was ob-
served in pruritus after stenting (12). 

Moreover, we applied a metal stent inside the 
biliary duct compared to plastic stent in order to 
evaluate the recurrence of obstructive symptoms 
and quality of life. The reason for choosing metal 
stent was that, according to the results of other 
studies, metal stent was superior to plastic stent. 
In 2003, Kaassis et al. evaluated metal and plas-
tic stents for malignant constriction of the bile 
ducts in 118 patients with a mean age of 75 (18) 
and concluded that there was no significant dif-
ference between the two study groups in terms 
of survival; however, duration of hospitalization 
and antibiotic therapy were significantly higher 
in the plastic stent group, which is relevant for 
the superiority of metal sent (9). Yoon et al. re-
ported that metal stents were superior to plastic 
stents due to their higher clinical success rate 
(19). Other studies have highlighted the perfor-
mance of metal stent placement in patients with 
pancreatic cancer. Aadam et al. evaluated the 
safety and efficacy of self-expandable metal 
stents (SEMS) in patients with pancreatic cancer 
(20) and showed that SEMSs were efficient and 
confident for attaining durable biliary drainage. 
Lee et al. reported that SEMS placement had a 
success rate of 94.7% and a performance rate of 
84.2% (21). Walter et al. assessed the quality of 
life after metal stent insertion compared to plas-
tic stent insertion in malignant bile duct obstruc-
tion and observed that SEMS placement was as-
sociated with better scores of health-related 
quality of life versus plastic stent placement (22). q

CONCLUSION

According to the current study results, the 
quality life score of most patients with metal 

stent is higher than 18. Therefore, it seems that 

reCurrenCe of oBstruCtive syMptoMs and quality of life
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the use of metal stents can improve the quality of 
life score in these patients. Moreover, complica-
tions including jaundice and pruritus have greatly 
improved among subjects of our study. In addi-
tion, given that there is no significant relation be-
tween the frequency of recurrence and age, 
mortality, chemotherapy, and quality of life, it 
can be concluded that none of the above factors 

affects the frequency of recurrence in patients 
with pancreatic cancer. q
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ABSTRACT
Sinonasal papilloma is a relatively rare disease. However, it is prevalent enough for every 

otorhinolaryngologist to encounter it several times throughout one’s medical practice. The aim of this study 
was to identify the presence of Human Papilloma Virus in sinonasal specimens of patients with sinonasal 
papilloma.

A cross sectional analytical study was performed on fresh tissue samples from 36 patients with sinonasal 
papilloma. Samples were studied by polymerase chain reaction for of Human Papilloma Virus detection. In 
conclusion, the majority of patients were of Human Papilloma Virus negative and there was no statistically 
significant difference in presence of squamous cell carcinoma in of Human Papilloma Virus positive and 
negative patients. Thus, further studies are needed to assess other potential factors that may influence the 
development of sinonasal papilloma.

Keywords: sinonasal papilloma, Human Papilloma Virus, polymerase chain reaction.
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INTRODUCTION

Sinonasal papilloma (SNP) was first re-
viewed by Kramer in 1935 to make a 
distinction between inflammatory nasal 
polyposis and true nasal papilloma (1).

It is a rare tumor of the nasal cavities 
and paranasal sinuses, histologically derived 
from the Schneiderian membrane as a result of 
transitional metaplasia of the respiratory epithe-
lium (Figure 1). With three distinctive characte-
ristics that distinguish it from other sinonasal tu-
mors: relative local aggression, high rates of 
recurrence, whether early or late and possible 
association with carcinoma (2).

Histologically, three main variants are de-
scribed: exophytic, inverting and oncocytic 
types. Inverting papilloma (IP) is the commonest 
of the three types, with a higher clinical potential 
to recur or erode the bone laminas (3).

The annual incidence of SNP seems to vary 
between 0.74 and 2.3 per 100,000 population 
in defined geographical regions, usually affecting 
adults, with a slight male predilection (4).

Although the literature on nasal papilloma 
has expanded rapidly, the etiology of SNP is still 
unknown. Certain hypotheses have been sug-
gested, but the causality has never been esta-
blished (5).

Recurrence and malignant transformation 
potential are the two characteristic features sug-
gesting SNP viral origin (6). An implication of 
Epstein-Barr Virus (EBV) has been studied by 
Macdonald and co-workers, but inconclusively (7).

Human Papilloma Virus (HPV) was reported 
as being a possible etiological agent for papillo-
ma (8). Recently, morphological and clinical si-
milarities between sinonasal inverted papilloma 
(SNIP) and established HPV lesions (recurrent 

respiratory papillomatosis, genital warts) were 
emphasized, and indeed, the expression of HPV 
structural antigens was confirmed by immuno-
histochemistry (IHC). However, the prevalence 
of HPV antigens was comparatively lower than 
that of respiratory papillomatosis (RRP), which 
was about 100% (9). The main studies and meta-
analyses of recent years show HPV rates varying 
between 17% and 38% (10). This range of vari-
ability between reports can be attributed neither 
to differences in the detection method nor to 
those in the geographic origin of the series, but 
rather to dysplasia grades between series (11).

Human Papilloma Virus induces overexpres-
sion of oncoproteins E6 and E7, leading to deac-
tivation of cell-cycle regulators such as P16, P21, 
P53 and retinoblastoma gene proteins (12).

Although HPV is very probably involved in IP 
pathogenesis, current data provide no certainty 
as to its precise role (13).

According to the variable reports of world-
wide studies and limited researches in Iran and 
given the importance of this topic, we conduc-
ted a local survey to determine the prevalence of 
HPV species in patients diagnosed as SNIP as 
well as their malignant transformation poten-
tial. q

MATERIALS AND METHODS 

A cross-sectional analytical study was retro-
spectively performed from January 2011 to 

December 2017 in a referral university hospital 
(i.e., Rasoul Akram Hospital, Tehran, Iran). The 
proposal of the research project was set forth in 
the ENT and Head and Neck Research Center, 
Hazrat Rasoul Hospital, The Five Senses Insti-
tute, Iran University of Medical Sciences (IUMS), 
Iran.

Thirty-six patients were enrolled in our study. 
Written informed consents were obtained and 
ethical approval was given by the local ethics 
committee. Demographic data and clinical 
symptoms were obtained from patients’ medical 
records. Tissue samples were provided by the 
department of pathology; they were examined 
not only for histopathological evaluation but also 
for the presence of HPV DNA and its genoty-
ping. HPV genotyping was performed by the 
21 HPV GenoArray Diagnostic Kit (Granada, 
Spain). The GenoArray assay test is able to detect 
21 types of HPV, including 13 high-risk types 

FIGURE 1. Endophytic growth of epithelial nests with smooth  
outer contour
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(HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59 and 68), six low-risk and undetermined risk 
types (HPV 6, 11, 42, 43, 44 and 81) and two 
likely high-risk types (types 53 and 66) using 
L1-Consensus primer based polymerase chain 
reaction (PCR) assay, followed by reverse dot 
blot hybridization that is based on the DNA Flow 
Technology with the semi-automated hybrispot 
12 and the automated hybrispot 24.

Briefly, PCR was performed with a reaction 
volume of 25 µL containing DNA template, mas-
ter mixture provided and DNA Taq polymerase. 
The amplification protocol was as follows: 9 min 
of denaturation at 95˚, 40 amplification cycles at 
95ºC for 20 seconds, 30 s of annealing at 55˚C 
and 30 s of elongation followed by 5 min at 
72˚C for final extension. After PCR amplifica-
tion, amplicons were subjected to hybridization 
with the immobilized genotype-specific nucleo-
tide probes embedded within the membrane fi-
bers, with complementary molecules being re-
tained by the formation of duplexes after 
stringent washes. Strepavidin-horseradish per-
oxidase conjugate was added, which binds to 
the biotinylated PCR products and a substrate 
(Nitroblue tetrazolium – 5-Bromo-4-Chloro-in-
dolylphosphate) to generate a purple precipitate 
at the probe dot. Internal control dot (for moni-
toring of PCR) and biotin control dot (for moni-
toring of hybridization) should be present for 
each valid test. Results were then evaluated by a 
colorimetric change on the chip under direct vi-
sualization. 

Blue-Purple spots were recognized as HPV 
positive. Human Papilloma Virus genotypes were 
then determined according to the distribution of 
colorimetric changes on each chip. q

OUTCOME MEASURES 

The main outcome measures in our study are 
the prevalence of HPV infection in patients 

suffering from SNIP and its distribution across 
age, gender and histopathological types, and the 
distribution characteristic within different HPV 
subtype infections.

Data Analysis 
The results obtained by the Genoarray Assay test 
were processed and analyzed by SPSS statistical 
software version 24 (IBM corp.NY).

Statistical analysis of continuous variables 
with normal distribution were expressed as 
mean±standard deviation (SD) and categorical 
data were defined as proportions or ratios. Base-
line characteristics of study participants were 
compared using independent t-test or chi-square 
where appropriate. A p-value < 0.05 was con-
sidered statistically significant. q

RESULTS 

Thirty-six (31 men and five women) patients 
with a mean age of 52.08±13.6 years were 

enrolled in our study. Three out of 36 (8.3%) si-
nonasal samples were detected as positive for 
HPV. There was no significant difference found 
between HPV positive rate of SNIP in male and 
female patients (P= 0.370, Table 1).

A HPV positive rate was found to be higher in 
patients aged over 39 (Table 1).

The HPV infection rate in the SNIP with dys-
plasia group and in the SNIP without dysplasia 

huMan papilloMa virus types in sinonasal papilloMa

TABLE 1. Demographic information of patients and their 
comparison with HPV

FIGURE 2. Effect of ergonomic instructions in senior 
students
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group showed a difference that was not statisti-
cally significant (P=0.064, Table 1).

Four different HPV types were found in SNIP 
samples. Among HPV positive patients, one was 
a woman diagnosed as type 66, one had types 
68 and 81, and the third patient had types 16 
and 81 having simultaneously occurring SCC.

Among all investigated HPV types, two pa-
tients (5.56%) were positive for HPV 81 and one 
(2.78%) was positive for each of the HPV types 66, 
68 or 16. Other HPV types were not positive for 
any patient, and 2.78% of cases were found to 
have a single HPV subtype infection, while 
5.56% displayed more than one type of HPV in-
fections simultaneously (Figure2).

There was no statistically significant diffe-
rence either in the presence of SCC or in the 
history of smoking between the HPV positive 
and HPV negative groups. q 

DISCUSSION

In the present study, the HPV infection status of 
36 cases of SNIP was investigated retrospec-

tively. Evidence on HPV involvement was ob-
tained in benign sinonasal papilloma, and a few 
years later also in sinonasal SCC (SNSCC) (14). 

The HPV DNA positivity rate of SNIP varied 
from 0% to 86% in the literature and it was 
strongly associated with HPV 6, 11, 16, 1 and 
33 (15). More than 120 types of HPV have been 
currently identified and were classified into 
high-risk, low-risk and probably high-risk types 
based on carcinogenicity (16).

In a retrospective study, Jalilvand and col-
leagues examined the prevalence of HPV infec-
tion in Iranian patients suffering from SNIP and 
reported that 18.9% and 100% of sinonasal IP 
and sinonasal SCC were HPV positive, respec-
tively; at the same time, HPV 6, 11 and HPV 16, 
18 were the most commonly observed types in 
SNIP and SNSCC, respectively (17); but to our 
analysis, only 8.3% and 33.3% of SNIP and 
SNSCC were HPV positive retrospectively. In ad-
dition, the current study reported HPV 16, 66, 
68, 81 and HPV 16 as the prominent types of 
HPV in SNIP and SNSCC respectively.

In a retrospective cross-sectional study, 
Valibeigi et al. investigated the presence of 
HPV 16, 18 DNA in sinonasal papilloma in the 
southern population of Iran by PCR, and HPV 
was detected in 31.7% of cases, while we de-

tected lesser HPV positive samples in our pa-
tients (8.3%), of whom none was positive for 
HPV18. Dysplastic epithelial cells were detected 
in 53% of subjects included in the study of 
Valibeigi et al. and three cases were associated 
with malignant changes, but only one of them 
was positive for HPV DNA; none of them was 
positive for HPV 16, 18 genome, which was in 
accordance to our study, where the only SNSCC 
case was negative for HPV 18 (18). 

Zhang et al. studied the prevalence and dis-
tribution of HPV types in SNIP of Chinese popu-
lation and showed that the prevalence of HPV 
infection in SNIP patients (64.7%) was higher 
than healthy control group, which was in con-
trast to our results. They assigned that the most 
common types of HPV in patients with sinonasal 
dysplasia were HPV 11 (40.8%) and HPV 58 
(27.6%), as HPV 11 was most commonly found 
in Krouse stage T1 and T2 patients and HPV 58 
in 45% of patients within Krouse T3 stage. Al-
though we did not evaluate HPV typing accor-
ding to Krouse sinonasal staging system, we de-
tected three patients with different HPV types as 
HPV 16, 6, 68, 81, and the only SNSCC in our 
study was positive for HPV 16 (19).

Infection and genome integration of HPV are 
the prerequisites for carcinogenesis (20). Im-
mune response of cytotoxic T-lymphocytes was 
shown to be significant in the prevention of 
squamous intraepithelial lesion development es-
pecially for HPV 16 infection (21).

The HPV infection rate in SNIP patients was 
found to be increased across the age group with 
the highest prevalence in subjects over 60 years 
old. This finding indicates that weakened im-
mune response due to aging contributes to the 
increased trend of HV infection incidence. 

Our study has also revealed that HPV positive 
patients were older than HPV negative ones (22). 
However, some published papers insisted on a 
correlation between HPV and SNP (23). But the 
negative results of PCR in our study can confirm 
the theory that HPV in SNP cases is an accidental 
finding and it seems there is no relationship be-
tween the incriminated microorganism and SNP.

Given these paradoxical results, we need to 
re-evaluate the aforementioned theories in fur-
ther studies. It is assumed that HPV can reside 
primarily in the sinuses or nasal cavity or it can 
be transmitted from other sources to the sinona-
sal area. Perhaps the latter is more probable, be-

huMan papilloMa virus types in sinonasal papilloMa
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cause in our study, in contrast to Kim’s study 
(24), we found that most of SNP patients were 
HPV negative, showing that HPV could only in-
fect a narrow spectrum of host cells.

Our study showed that HPV could be consi-
dered rather an accidental finding than an etio-
logical factor in patients with SNP. Positive results 
of HPV growth in SNP may be found coinciden-
tally. q

CONCLUSIONS

It seems that there is no correlation between 
HPV and SNP. Thus, further studies are needed 

to find the other related causes of sinonasal pa-
pilloma. q
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ABSTRACT
Background and objective: Musculoskeletal disorders in dentists due to abnormal postures may result 

in economic and health problems. To prevent these problems, the working posture of dental students should 
be assessed and corrected in dental procedures. This study was undertaken to assess the effect of instruction 
regarding ergonomic principles on them by using the Rapid Entire Body Assessment (REBA) method.

Material and methods: The posture of 117 students was assessed by REBA before and after of the 
“Ergonomic principles in dentistry” course. The sample size was selected based on previous studies on this 
issue. REBA scores were assessed by SPSS software using Friedman-test. 

Results: The statistical analysis of data gathered from this study showed that the ergonomic structure 
had a significant effect only in the group of right-handed females (P=0.046). In other groups, no significant 
change was observed (P>0.05). There was no significant change before and after instruction in REBA 
classifications (negligible, low risk, medium risk, high risk, very high risk) (P>0.05). There was no relation 
between the types of positions and REBA score (P>0.05). 

Conclusion: Ergonomic instruction can significantly decrease musculoskeletal disorders in female 
dentists who use their right-hand to work. In the other groups, however, the absolute amount of danger 
became better, but this change was not statistically significant.

Keywords: ergonomy, musculoskeletal disorders, rapid entire body assessment method (REBA).
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INTRODUCTION

Occupation-related musculoskele-
tal injuries are among the most 
serious occupational problems 
worldwide. Unfavorable occupa-
tional body position is one of the 

most important factors in these injuries. Other 
risk factors include genetic predisposition, aging, 
and emotional stress. Such injuries bear negative 
social, economic, and political complications for 
human societies. In 1995, direct and indirect 
costs of musculoskeletal injuries in the United 
States were reported to be 215 billion $ (1). As-
sessment of work conditions using relevant eva-
luation methods is beneficial in the recognition 
of ergonomic risks due to unfavorable body posi-
tions and prediction of occupationally induced 
musculoskeletal disorders. In dentistry, dynamic 
and static activities predispose dentists to muscu-
loskeletal disorders. Dentists are usually unaware 
of the ergonomic factors and their role in their 
musculoskeletal health (2). Finsen et al. evalua-
ted the risk factors of MSDs on several Danish 
dentists; they revealed that 65% of all dentists 
suffer from neck and shoulder pain, and 59% of 
subjects had back pain (3). In 1999, the National 
Institute of Occupational Health in Denmark, 
Copenhagen, conducted an investigation enti-
tled “Biomechanical aspects of neck posture 
during dental work” and declared that increased 
knowledge and awareness about neck anatomy 
could help subjects understand how different tis-
sues are subjected to pressure (4). Thornton et al. 
concluded that instructing the biomechanical 
principles should be extended to the clinical set-
tings as well. Also, ergonomic awareness pro-
grams should be expanded in order to cover 
clinical principles (5). Saremi and colleagues 
showed that neck and shoulder pains were the 
most significant complications for dentists, and 
reported that more than 30% of dentists were 
considered as high-risk individuals for these dis-
orders (6). Nasle Seraji and co-workers also sta-
ted that pains in the neck and back are one of 
the most common ergonomic hazards among 
dentists, with a higher frequency in women than 
men (7). Mojabi et al. reported that neck pain, 
back pain, shoulder pain, and combined neck, 
back and shoulder pain was seen in 27.1%, 
18.6%, 10% and 11.5% of these cases, respec-
tively (8). 

Rapid Entire Body Assessment (REBA) is a 
postural analysis tool and an observation-based 
method developed according to Rapid Upper 
Limb Assessment for occupations in which seve-
ral injurious static and dynamic conditions exist 
(9). To the best of our knowledge, well-known 
evaluation methods are rarely used to investigate 
occupational disorders in dentists. Therefore, 
this study aimed to evaluate the effect of instruc-
tion regarding ergonomic principles on the ergo-
nomic position of senior undergraduate students 
using REBA method. q

METHOD

This study was an interventional study ap-
proved by the Research Council of Tabriz 

Dental School, Tabriz, Iran, with the Ethical Code 
of IR.TBZMED.REC.1396.1308. 

A total of 117 students were randomly selec-
ted from Tabriz Dental School by using a EPI6 
software. This sample size was based on the re-
sults of Yaghobee et al.’s study (10), with a mean 
pre-training and after training score of 5.8% and 
11.6%, respectively, in subjects with a score of 4, 
and also α=0.05 and p=80%. 

This study only included senior undergradu-
ate students aged 24–30 with no skeletal disor-
ders. 

Inclusion criteria were as follows: 1) students 
at Tabriz Dental School; 2) willingness to partici-
pate in the study and signed written consent; 
3) attendance of final year 4 courses; 4) students’ 
age range 24–30 years old. 

Exclusion criteria were as follows: 1) unwil-
lingness to participate in the study; 2) presence 
of skeletal problems; 3) presence of chronic neck 
and back problems. 

Students participated in an Ergonomic prin-
ciples class, which was taught by the project 
manager; they received a training paper that 
contained accurate ergonomic positions in den-
tistry. Students’ ergonomic status was analyzed 
two times: firstly, a day before participating in 
the ergonomics class, and secondly, two weeks 
after this class. Each time, their postures were 
analyzed using the REBA method and then com-
pared to each other to see whether there was a 
significant change in students’ REBA score. Stu-
dents were divided into females/males, 
left-handed/right-handed, and their positions 
were 7, 9, 11, 12 for right-handed subjects and 
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5, 3, 1, 12 for left-handed ones in the restorative 
dentistry department. For analyzing the data 
gathered from this study, we used SPSS17 and 
Friedman tests. P<0.05 was significant in this 
study.

REBA method
The Rapid Entire Body Assessment (REBA) 
method was developed by Dr. Sue Hignett and 
Dr. Lynn McAtamney, ergonomists from the Uni-
versity of Nottingham in England (Dr. McAtam-
ney is now at Telstra, Australia). The REBA 
method was developed as a means to assess en-
tire body posture for risk of WRMSDs and fill a 
perceived need for a practitioner’s field tool, 
specifically designed to be sensitive to the type 
of unpredictable working postures found in 
health care and other service industries (9). This 

approach can evaluate a person’s posture in a 
short-term observation. In this method, different 
parts of the body are divided into two groups: 
A and B. Group A consists of postures of the 
trunk, neck, and legs, while group B considers 
the arms, forearm and hands. This information is 
obtained through direct observation. The view-
ing time for each posture is 30 minutes. Partici-
pants’ clinical evaluation was performed by the 
project ma nager and her assistant. 

The analysis can be conducted before and af-
ter an intervention to demonstrate that the inter-
vention has worked to lower the risk of injury. 
Figure 1 shows the work sheet for evaluation by 
using the REBA method (Figure 1).

Group A is related to the assessment of the 
trunk, neck, and legs, and the final score is deter-
mined using the calculation Table A, while group B 

ergonoMiC evaluation of senior undergraduate students
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is associated with the assessment of shoulders, 
elbows, and wrists, as determined by the calcu-
lation Table B. Finally, scores from Tables A and B 
are calculated in Matrix C. Since the load force 
score in dentistry is less than 11 pounds, this score 
is negligible. After examining people’s postures, 
the final REBA score was obtained, ranging from 
1 to 15 for each side of the body. Based on this 
score, the individual’s position was divided into 
five ranks (negligible, low risk, middle risk, high 
risk, very high risk), according to the risk level, 
and the need to adjust the individual’s position 
was determined. It should be noted that in this 
study, ergonomic risk value was calculated sepa-
rately for the left and right sides of each person’s 
body, and finally, all scores were calcula ted. q

RESULTS

The outcomes of this study showed that ergo-
nomic instruction decreased the number of 

risky positions in students, but this change was 
significant only among right-handed females 
(P=0.046), with no statistically significant diffe-
rence in the other groups (P>0.05). 

As shown in Table 1, the groups had several 
changes. Thus, from 117 participants, 63 were 
males and 54 females; 13 persons were 
left-handed and 104 right-handed. The majority 
of participants was in the range of medium risk 
(126 persons) (Table 1 and Figure 2).

Ergonomic instruction increased the number 
of participants in the negligible group (with REBA 
value of 1) from 11 to 15 persons. The same 
change was seen in the group of low risks (with 
REBA value of 2-3). In this group, the number of 
participants increased from 26 to 33 persons. 
The other groups (medium risk, high risk, and 
very high risk) showed decreases in the number 
of participants. The amount of change was 65 to 
61 (four persons) in the medium risk group, 18 to 
16 (two persons) in the high risk group, and 7 to 
3 (four persons) in the very high risk group. The 
maximum change following the instruction was 
seen among right-handed females in the low-risk 
group: 15 persons before instruction, and 25 per-
sons after instruction (the difference was ten per-
sons). 

The statistical analysis using SPSS17 and 
Friedman test evaluated the significance of 
change in each group. The statistical analysis of 
data gathered from this study showed that ergo-

nomic instruction had a significant effect only in 
a group of right-handed females (P=0.046). In 
other groups, no significant change was observed 
(P>0.05). There was no significant change be-

TABLE 1. Effect of ergonomic instruction in senior students

FIGURE 2. Effect of ergonomic instructions in senior 
students

TABLE 2. P-values of the effect of ergonomic instruction in 
participants
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fore and after instruction in REBA classifications 
(negligible, low risk, middle risk, high risk, very 
high risk) (P>0.05) (Table 2). The evaluation of 
participants’ REBA value showed that most of 
them were in the range of medium risk, meaning 
that they should change their ergonomic status. 
Although our ergonomic instruction decreased 
the proportion of medium risk, high risk, and 
very high-risk participants to low risk and negli-
gible risk groups, this decrease was not totally 
statistically significant. q 

DISCUSSION

In this study, we evaluated the postures of senior 
students in order to find out whether there 

were any differences between them in using er-
gonomic principles before graduation. 

Our findings show that the senior students’ 
ergonomic positions are not accurate, which 
could be explained by many reasons. One of 
them is insufficient instructions about ergonomic 
positions and musculoskeletal disorders related 
to it; another one is that there is no checklist for 
evaluating students ergonomically at the time of 
work in dentistry departments; and the last one 
is that there is no specific team in dentistry col-
lege to inspect students’ musculoskeletal disor-
ders and make them aware of their ergonomic 
problems by teaching them specifically in order 
to correct their ergonomic status and reduce 
their problems. 

The results of our study show that the stu-
dents’ ergonomic status does not relate statisti-
cally to their position, gender and hand (left/
right) used for work. Our instruction had more 
influence among right-handed students than 
left-handed ones, which could be explained by 
the lack of left-handed units in Tabriz Dental 
School departments. Thus, left-handed students 
have to adapt themselves to right-handed units, 
which can be the cause of ergonomic problems 
in left-handed students in comparison to 
right-handed ones. Out of many previous studies 
that focused on the same topic as our research, 
some were confirming the results obtained by us, 
while others did not. In 2010, Yaghobee et al. 
studied the effect of ergonomic principles’ in-
structions on dental students in Tehran Dental 
School (10). In this study, the posture of 69 stu-
dents was assessed by REBA before and after the 
“Ergonomic principles instruction in dentistry” 

course. Results showed that the student’s pos-
ture should be corrected. Postures of 94.2% of 
students had a moderate and high risk level that 
needed to be corrected. Although the REBA 
scores before and after the training course were 
statistically different (P<0.05), the training did 
not lead to a notable posture improvement (10). 
This study confirms the results of our study be-
cause, in both studies, the majority of partici-
pants were in the medium risk group and ergo-
nomic instruction. However, it reduced the 
REBA score of students and did not improve 
their ergonomic status. 

In 2011, Varmazyar et al. conducted a cross-
sectional study on 48 dentists in Semnan. Fin-
dings from REBA showed that more than 90% of 
dentists’ postures were above the moderate risk 
range and need control measures (11), while in 
our study, more than 60% of participants were in 
the medium risk range before instructions. This 
contradiction is because of the different popu-
lations studied by Varmazyar et al. In the cross-sec-
tional study conducted by Askaripoor et al. (12), 
posture assessment of 63 participants was per-
formed by the REBA method and results showed 
that 80% of dentists complained about pain in at 
least one part of their body and 90% of them 
were above the moderate risk range. Their re-
sults are not in agreement with our study be-
cause different populations were analysed by the 
quoted authors. Showraki et al. (13) investigated 
the effect of ergonomics training on working sta-
tus in dental students of Bushehr Dental School 
and reported that training improved both stu-
dents’ working status and their REBA score, es-
pecially in female students, which is close to our 
findings. Jahanimoghadam et al. (14) evaluated 
the work postures of general dentists and spe-
cialists using the REBA method and concluded 
that work postures had moderate to high risk le-
vels in 90% of dentists. They concluded that 
dentists’ working postures needed improvement, 
and consequently, a more comprehensive ergo-
nomic training was essential in the dentistry 
curri culum at universities. Their results are in 
agre ement with those of the present study. 

In another study, Movahhed et al. (15) con-
cluded that dental students did not have favo-
rable working postures and had an intermediate 
to high risk for developing MSDs; therefore, stu-
dents should be trained by lessons of ergonomic 
principles, accompanied by practice and peri-
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odical evaluations. Their results are in agreement 
with our study. 

In the study of Deolia et al. (16), which aimed 
to evaluate the implementation of ergonomic 
principles in routine dentistry, it was shown that 
proper application of ergonomic principles and 
maintenance of a balanced posture could pre-
vent the incidence of musculoskeletal disorders, 
leading to improvements in work productivity. 

According to our findings, instruction per-
formed by us influenced subjects’ ergonomic 
status, but insufficiently, because it had only a 
short duration, which means that if instruction is 
maintained over a longer period of time, it may 
be more efficient. So, we propose that all depart-
ments of dentistry faculties should have an ergo-
nomic course simultaneously to other courses. q

CONCLUSION

Under the limitations of the present study, our 
instruction had an influence on participants’ 

ergonomic status. Still, there was not a significant 
reduction in REBA values in senior students of 

Tabriz Dental School, except for right-handed fe-
males, in which ergonomic instruction had a sig-
nificant effect on their REBA scores. Thus, it is 
recommended that all departments of dentistry 
faculties offer ergonomic courses simultaneously 
to other courses. q
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ABSTRACT
Background: The use of EOS technology provides information about scoliosis and sagittal balance as 

well as pelvic parameters. Given that there are few studies about the normal range of kyphosis and lordosis 
angles in individuals through EOS imaging in Iran, the current study aims to evaluate the normal range of 
thoracic kyphosis and lumbar lordosis angles using EOS imaging.

Materials and methods: This cross-sectional descriptive-analytical study was conducted on adult males 
and females with low back pain who were referred to the Radiology Department of Shahid Sadoughi Hospital, 
Iran, for spinal imaging during 2016-2018. Kyphosis and lordosis angles were measured by EOS imaging. 
Information including sex and age were extracted from medical records.

Results: In the current study, a total of 403 patients, of which 214 (53.1%) women and 189 (46.9%) 
men, were classified into four age groups (18-30, 31-40, 41-50 and 51-60 years old). The mean angle of 
lordosis and kyphosis was 32.42±6.29 and 43.55±6.44, respectively. The mean angle of lordosis in women 
was greater than men in all age groups. Comparison of kyphosis angle in men and women aged over 40 
showed that men had greater values than women. Moreover, there was a significant relation between 
kyphosis and lordosis in men (r=0.286, p≤0.001) and women (r=0.519, p≤0.001), respectively. In men, no 
significant correlation was seen between age and lordosis (p=0.842) and kyphosis (p=0.459). In women, age 
was not notably associated with either lordosis (r=0.087, p=203) or kyphosis (r=0.010, p=0.123).

Conclusion: Assessment of the angle of kyphosis and lordosis can be used to detect early spinal and 
pelvic anomalies. It is also used for standardization of the spinal column after fracture of the vertebrae 
or congenital and pathologic defects. Moreover, individuals’ age did not affect the angle of kyphosis and 
lordosis. In addition, the mean angle of lordosis was sex-dependent.

Keywords: EOS, kyphosis, lordosis.

2020; 15(1): 87-91
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INTRODUCTION

The structure of the spinal column should 
be rigid to protect the trunk and extrem-
ities, support the spinal cord, but also 
pliable to allow the movement of the 
head and trunk in different directions 

(1). Combined features of spine mobility and ri-
gidity can lead to numerous problems (1) with un-
pleasant effects on the psychological, social, and 
physiological function (2, 3). Kyphosis is an ordi-
nary spinal deformity in Western societies (3) and 
Iranian population. Neuro-muscular disorders, 
congenital anomalies and positional difficulties 
play an important role in the development of ky-
phosis (3). Kyphosis causes shortening of the tho-
racic muscles and weakness of the respiratory 
muscles and affects the pulmonary system by re-
ducing the volume of the thorax and lungs (3). 
Moreover, hyperkyphosis is associated with an 
increased risk of falls, physical function impair-
ments (4-6), fractures (7, 8), and decreased qua-
lity of life. If kyphosis is progressive (9), ongoing 
assessment is necessary to control the thoracic 
curve and evaluate treatment outcomes.  

Moreover, lordosis as the normal inward lor-
dotic curvature of the lumbar in the human spine 
causes many problems including back pain (10) 
and imbalance of standing position (11). These ab-
normal curvatures lead to a variety of illnesses, in-
cluding lumbar disc herniation, spondylolysis and 
spondylolisthesis. Therefore, for early diagnosis of 
these abnormalities, knowing the natural range of 
these angles is necessary. In addition, kyphosis and 
lordosis should have a normal angle to act properly. 

Evaluation of spinal curves is possible via stan-
ding radiographs as the most commonly used 
method (12). However, this method is not consi-
dered an ideal technique due to its high cost and 
exposure to ionizing radiation (13). The use of 
EOS technology is a good analysis of overall sagit-
tal balance. This technique using a low-dose X-ray 
system allows a 3D modeling of the spine in terms 
of 2-dimensional X-rays acquired in an upright 
position (14). It prepares information about scolio-
sis and sagittal balance and pelvic parameters (14). 
The EOS software performs 3D modeling of the 
bone envelope in terms of anatomic references. 

Given that sagittal curve values varied in hete-
rogeneous populations according to different in-
vestigators (15) and only few studies have evalu-
ated the value of standard angles of kyphosis and 

lordosis using an EOS device, the aim of this study 
was to evaluate the value of standard angles of 
kyphosis and lordosis by EOS imaging. q

METHOD

This cross-sectional descriptive-analytic study 
was approved by the Ethics Committee of Sha-

hid Sadoughi University of Medical Sciences, Iran. 
Adult males and females with low back pain, who 
had been referred to the Radiology Department 
of Shahid Sadoughi Hospital, Yazd, were selected 
during 2016-2018. 

Individuals with scoliosis, spondylolisthesis, 
lordosis and pathologic kyphosis, bone tumors, 
frac ture, previous history of surgery or pelvic pa-
thology, spinal column deformity, infection and 
congenital malformation, as well as patients aged 
under 18 and over 60 were excluded from the study.

The X-ray spinal images used in the experi-
ments were acquired using a EOS medical ima-
ging system. In this technique, patients are in a 
weight bearing position with arms folded at 45° to 
reduce superimposition on the spine. The proce-
dure provides 2D X-ray spinal images in the ante-
rior-posterior view (AP view) in grayscale format. 
In the current clinical diagnosis, the standard 
curvature estimation method for assessing the 
curvature quantitatively is done by measuring the 
Cobb angle. The lumbar angle (the superior 
endplate of L1 and the inferior endplate of L5) 
and kyphosis angle (the superior endplate of T1 
and the inferior end-plate of T12) was the main 
outcome measure in the current study. 

Statistical analysis

Data were entered to SPSACRAL SLOPE version 21. 
Linear regression and Pearson correlation co   e f-
ficient was used for data analysis. A P-value <0.05 
was considered statistically signi ficant. q

RESULTS

The present study was conducted with the aim 
of examining the normal range of kyphosis 

and lordosis angles in 403 individuals, of which 
214 (53.1%) were women and 189 (46.9%) men. 
Subjects were classified into four age groups: 
18-31, 31-40, 41-50 and 51-60 years old. 

Table 1 shows the mean and range of lordosis 
and kyphosis angle. 

norMal range of thoraCiC Kyphosis and luMBar lordosis angles 
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Table 2 shows the mean angle of lordosis ac-
cording to patients’ age group.

Figure 1 shows how to evaluate patients’ tho-
racic kyphosis and lumbar lordosis.

Figure 2 shows the mean angle of lordosis by 
age group in men and women selected for the 
current study.

As shown in Table 2 and Figure 2, the mean 
angle of lordosis in women was greater than men 
in all age groups.

Table 3 shows the mean angle of kyphosis by 
age group in men and women.

Figure 3 shows the mean angle of kyphosis by 
age group in normal men and women.

Comparison of kyphosis angle in participants 
aged over 40 showed that this angle was higher 
among men than in female study population. 

Also, according to our findings, there was a sig-
nificant relation between kyphosis and lordosis in 
men (r=0.286, p≤0.001) and women (r=0.519, 
p≤0.001), respectively. 

In men, no significant relation was seen be-
tween age and lordosis (r=0.015, p=0.842) and 
kyphosis (r=0.054, p=0.459); in women, age 

norMal range of thoraCiC Kyphosis and luMBar lordosis angles 

TABLE 1. The mean and range of the lordosis 
and kyphosis angle

TABLE 2. The mean angle of lordosis by age group in men and women

TABLE 3. The mean angle of kyphosis by age group in men and women 

FIGURE 1. 
Evaluation 
of thoracic 
kyphosis and 
lumbar lordosis

FIGURE 2. The mean 
angle of lordosis by age 
group in normal men and 
women
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was not notably correlated with lordosis (r=0.087, 
p=203) and kyphosis (r=0.010, p=0.123). q

DISCUSSION

IIf kyphosis and lordosis are not quickly detected 
and prevented, irreparable complications will 

occur. In order to detect these abnormalities, we 
must know the normal range of these angles; 
therefore, we measured kyphosis and lordosis 
angles in normal people aged 18-60 years. 

Our findings showed that the mean value of 
kyphosis and lordosis angles were 43.55±6.44 
and 32.42±6.29, respectively. Hosseinfar et al. 
evaluated the lumbar and kyphotic curve in stu-
dents of Zahedan University (16); their findings 
showed that the mean angle of kyphosis and lor-
dosis was 23.7±7.8 and 25±11.4, respectively. 
Nodehi-Moghadam et al. evaluated the kyphosis 
and lordosis angles in old and young persons; 
they found that the value of kyphosis and lordosis 
angles in old individuals was 36.19±8.97 and 
27.93±8.11, respectively (17). It seems that the 
difference between studies was due to age range, 
angle assessment method, sample size and body 
mass index. 

In the current study, the kyphosis angle was 
greater than that of lordosis. Moreover, the nor-
mal ranges for kyphosis and lordosis angles were 
calculated by age groups in men and women. Ky-
phosis angle was directly related to the lordosis 
angle in both genders. Moreover, Jean-Luc Clé-
ment et al. reported a significant linear regression 
between thoracic kyphosis and lordosis (18), 
which was consistent with our study. 

In our study, participants’ age was not signifi-
cantly correlated with angles of kyphosis and lor-

dosis. Moghadam et al. reported similar results 
(17). Gelb et al. evaluated sagittal spinal alignment 
in middle-aged and eldrely volunteers; their fin-
dings showed that the mean angle of lumbar lor-
dosis (T12-S1) was 64±10°, which was greater 
than that measured by us. It seems that factors 
including race, classification of age groups and 
type of imaging device may be the cause of diffe-
rences between two studies (19). Giglio et al. re-
ported that kyphotic curves increased from 25° at 
seven years old to 38° at 19 years old, while lor-
dotic curves increased from 22° at five years old to 
32° at 20 years old (15). 

Korovessis et al. (20) performed segmental 
analysis of the sagittal plane alignment of the nor-
mal thoracic, and lumbosacral spines; ninety-nine 
(38 men, 61 women) volunteers with a mean age 
of 52.7±15 years old were included in their pro-
spective study, and results showed that kyphosis 
was significantly related to age, which was incon-
sistent to the findings of our study. 

Jackson et al. evaluated radiographic analysis 
of sagittal plane alignment in patients with back 
pain and reported that there was no significant 
relation between segmental lumbar lordosis and 
age (21), while Zuluaga et al. believed that the 
size of lumbar lordosis at young age was 55° and 
it decreased to 42° with increasing age (22). Wal-
ter et al. evaluated the degree of kyphosis in the 
absence of vertebral fracture and reported that 
the following distribution of thoracic kyphotic an-
gle by age range: 27.8±10 in individuals aged 
18-35, 30.9±9.8 in those aged 36-50, 36±9.7 in 
the group of 58-65 years and 42±13 in subjects 
aged over 65. The mean kyphosis in these groups 
(young, middle-aged and elderly groups) was lower 
than the average of people studied by us (23). 

It seems that these differences between studies 
are due to the angle assessment method, race, 
sample size, age group classification and estima-
tion of angles in different sections. 

In our study, the mean kyphosis angle in older 
women (over 40) was less than older men. In con-
trast, Fon et al. evaluated the correlation between 
the degree of kyphosis and patients’ sex and ob-
served that the rate of this increase was higher in 
females than males (24). Katzman et al. have also 
reported that kyphosis angle was beginning to in-
crease more rapidly in women than men after the 
age of 40 (25). It seems that this difference is due 
to osteoporosis and reduction of spinal height, as 
well as weakness of the spinal cord protection 

norMal range of thoraCiC Kyphosis and luMBar lordosis angles 

FIGURE 3. The mean 
angle of kyphosis by age 
group in normal men and 
women 
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ligaments due to the lack of estrogen secretion in 
older women (23). Korovessis et al. performed a 
segmental analysis of the sagittal plane alignment 
of the normal thoracic and lumbosacral spines on 
99 (38 men, 61 women) volunteers with a mean 
age of 52.7±15; the authors found that thoracic 
kyphosis was not related to sex (20). Factors in-
cluding race and lifestyle may be the cause of 
these differences in studies.

In addition, the mean lordosis angle was grea-
ter in women than men. Orahilly et al. (26) evalu-
ated the mean lordosis angle according to sub-
jects’ sex and reported that women had a higher 
average lordosis angle than men, which was con-
sistent with our study. But Giglio et al. (15) as-
sessed the angle of kyphosis and lordosis during 
the growth process and reported no significant 
difference between the angle of lumbar lordosis 

according to sex, which was inconsistent with our 
findings. It seems that the difference between the 
two studies may be mainly explained by the sam-
ple size, so that we considered a greater sample 
size compared to Giglio’s study (15). q

CONCLUSION

The assessment of kyphotic and lordotic angles 
can be used to detect early spinal and pelvic 

anomalies. It is also useful for standardization of 
the spinal column after fracture of the vertebrae 
or congenital and pathologic defects. Our findings 
clearly showed that individuals’ age did not affect 
the angle of kyphosis and lordosis, and the mean 
angle of lordosis was sex-dependent. q 
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ABSTRACT
Magnetoencephalographic recordings, external picoTesla Transcranial Magnetic Stimulation (pT-TMS) 

and a double blind experimental design were used for the evaluation of 10 epilepsy patients (three males, 
seven females). Their ages ranged from 23 to 48 years. Our results showed an enhancement in the 2-7 Hz 
frequency range in five out of nine patients who had a statistically significant difference (55%). The 
pT-TMS could be a significant means for the treatment of epilepsy. Further research should be done prior 
to have final conclusions. 

Keywords: magnetoencephalography, epilepsy, pT-TMS, double blind.

INTRODUCTION

The cerebral cortex produces magnetic 
fields that can be measured by 
magnetoencephalography (MEG), a 
non-invasive technique that records the 
action of cortical pyramidal cells 

oriented pa rallel to the surface of the brain. The 
magnetic fields created by epileptic foci is about 
1 picoTesla (pT) (1 pT=10-12 T).

The pT external transcranial magnetic 
stimulation (pT-TMS), invented by Anninos and 
Tsagas (1), has some scientific benefits to patients, 
as already reported in the literature (2-11). 
Specifically, using the electronic device (1), pa-
tients were able to enhance the irregular (2-7 Hz) 

frequencies of brain action (2-11). The “Neural 
Net Model” (11) proposes that pT-TMS causes a 
temporal modulated neuronal inhibition in regions 
displaying irregular action in the variety of 2-7 Hz. 

By using a double blind experiment is that we 
have not studied the effects of pT-TMS on epilepsy 
patients, and our investigation is aiming to notice 
changes in the subjects’ brain in this status. q

MATERIALS AND METHODS

The whole-head 122-channel MEG device has 
already been described in our previous publi-

cations (2-6). There were nine epilepsy 
participants (three males and six females) aged 
23–48, with a mean age of 33.5 years. Patients 
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were referred to our laboratory by practicing 
neurologists. Participants gave their informed 
consent for the method and purpose of this 
research. Troebinger et al (10) used our pT-TMS 
tool on healthy volunteers with a double blind 
experimental design (1). We took two-minute 
MEG to ensure attentiveness for every participant. 
Our study protocol included two sessions. 

In session 1, a two-minute MEG resting state 
was used for calibration of the pT-TMS tool. 

In session 2, a third party set the pT-TMS tool 
to real or sham stimulation where neither the re-
searcher nor the patient knew anything about its 
state. 

Initially, a two-minute MEG was recorded 
(run1). Then, a two-minute of real or sham 
pT-TMS was administered, with participant sitting 
outside the scanner room. Afterwards, other 
two-minute MEG resting state data were obtained 
(run2). Then, pT-TMS stimulation was applied for 
two minutes. A third party switched the device 
from sham to real or vice versa. Afterwards, 
two-minute MEG scan data were recorded (run3).

The software program that detects the ampli-
tude of the primary dominant frequency (MPFD) 
of MEG power spectra after pT-TMS and applica-
tion of Fast Fourier Transform (FFT) and the ana-
lysis and prediction of sham and real stimulus 

FIGURE 1. The MEG record of nine seconds obtained from an  
epilepsy patient (No 1). The primary dominant frequency is 2.7 Hz.

TABLE 1. The highly statistically significant possibility to correctly select 
eight or more events, each with a probability of 0.5, from nine patients
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runs have been described in detail in our previ-
ous publications (2-5). q

RESULTS

Figure 1 illustrates the MEG records obtained 
from an epilepsy patient (reference number 1). 

We observe that the MPFD is 2.7 Hz.
The symptoms in epilepsy patients after sham 

stimulation on the second day in our lab and one 
month after daily pT-TMS application have been 
already described in our previous report (6). We 

noticed that pT-TMS was partially effective in 
one patient but had no effect in three patients.

Table 1 shows that the prospect for properly 
selecting eight or more events with a probability 
of 0.5 from nine patients is highly statistically sig-
nificant. In Patient 5, MPFD was not clear and 
after unblinding, the prediction was 90%. 

Table 2 shows MPFD from real (run2 in Δf(2)) 
to sham (run3 in Δf(3)) and real (run3 in Δf(3)) to 
sham (run2 in Δf(2)) stimulation in the same way, 
for each brain region according to Table 1. 

TABLE 2. Effect of the maximum primary dominant frequency in real and sham stimulations for each patient, according to the 
order of stimulation (run2 sham or run3 sham) of Table 1

TABLE 3. Statistical analysis for the nine patients with the values summarised in Table 2. The results are statistically significant 
at the level of 0.05 (marked bold)
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Table 3 summarizes the statistical analysis for 
the nine participants, with statistical significance 
for five out of nine (55%).

The corresponding channels to each brain 
region have been reported in detail in our 
previous publications (2-6). q

DISCUSSION

Given that epileptic foci emit coherent 
magnetic activity, we attempted to influence 

the foci with the use of pT-TMS device. The 
application of pT-TMS to each functional point of 
seizure activity resulted in a reduction of emitted 
power from this area and attenuation of epileptic 
activity. 

In our research, we used the schedule 
described below.

Day 1 – MEG recordings in our lab (run1). 
We applied sham stimulation, followed by MEG 
recordings (run3). There were no significant 
differences between patients’ MEG.

Day 2 – After sham stimulation there was an 
interview conducted by clinicians. After applying 
real stimulation, MEG recordings were made 
(run2). We observed that the patients’ MEG was 
approximately regular in the best part of them, 
the majority of irregular frequencies being absent.

Day 3 – After real stimulation, clinicians 
interviewed patients and confirmed the MEG 
fin dings.

Day 10 – Patients underwent MEG and were 
then evaluated by clinicians. As most of the 
patients reported a worsening of their 
pretreatment status, we advised their relatives to 
use pT-TMS at home every night (23:00 pm). 
After one month of pT-TMS application, every 
epilepsy patient was re-evaluated by MEG and 
then interviewed by clinicians, who found a 
benefit from this treatment. 

Magnetic fields are effective on seizure acti-
vity due to their transport characteristics and 
alterations they produce in the biological 
membrane properties and stability (9). Given the 
complex cellular systemic and neuroendocrine 
effects of magnetic fields on organic systems, we 
can accept alternative explanations responsible 
for such effects.

CONCLUSION

Based on the 55% effect of pT-TMS, we 
conclude that this method may be a significant 

tool for the treatment of epilepsy patients. 
Further studies are needed before reaching a 
final conclusion. q

Conflicts of interest: none declared.
Financial support: This study was funded by a 

partnership between GGET (General Secretariat 
of Research and Technology, GR) and ERGO 
AEBE, INC, GR (Grant Number: 80623).

1. Anninos PA, Tsagas N. Electronic 
apparatus for treating epileptic 
individuals.  
US patent 5453072. 1995;Sept 26.

2. Anninos P, Kotini A, Adamopoulos A, 
Tsagas N. Frequency analysis for the 
effect of pico Tesla-Transcranial Magnetic 
Stimulation in epilepsy patients using 
Magnetoencephalography.  
J Rare Dis Res Treat 2018;3:22-28.

3. Anninos P, Adamopoulos A, Tsagas N, 
Kotini A. Pico-Tesla Transcranial 
Magnetic Stimulation on Migraine 
patients. A Double Blind Experimental 
Design.  
Enliven: Neurol Neurotechnol 2018;5:1-8.

4. Anninos P, Adamopoulos A, Kotini A, 
Tsagas N. Pico-Tesla external TMS on 

dystonia patients with a double blind 
experimental design. A MEG study.  
EC Neurology 2017;6:245-253. 

5. Anninos P, Adamopoulos A, Kotini A, 
Tsagas N. Pico-Tesla Transcranial 
Magnetic Stimulation on Depression 
patients with double blind experimental 
design. Neurol Neurother 2017;2: 000112.

6. Anninos P, Adamopoulos A, Kotini A, 
Tsagas N. The effects of pico-Tesla 
external TMS on epilepsy patients. A 
MEG study. Curr Neurobiol 2017;8:78-88.

7. Anninos PA, Tsagas N, Sandyk R, 
Derpapas K. Magnetic stimulation in the 
treatment of partial seizures.  
Int J Neurosci 1991;3-4:141-171.

8. Anninos P, Kotini A, Adamopoulos A, 
Tsagas N. Magnelic stimulation can 

modulate seizures in epileptic patients. 
Brain Topog. 2003;1:57-64.

9.  Anninos PA, Tsagas N, Jacobson JI, 
Kotini A. The biological effects of 
magnetic stimulation in epileptic 
patients. Panminerva Med 1999;3:207-215.

10. Troebinger L, Anninos P, Barnes G. 
Neuromagnetic effects of  
pico Tesla stimulation.  
Physiol Meas 2015;9:1901-1912. 

11. Anninos PA, Tsagas N, Adamopoulos A. 
A brain model theory for epilepsy and 
the mechanism for treatment with 
experimental verification using  
SQUID measurements. In:  
Cotterill RM (ed). Models of brain function. 
New York: Cambridge University Press, 
1986, pp 405-421.

References



Mædica  - a Journal of Clinical Medicine

Original paperOriginal paper

96 Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2020.15.1.96

Comparison of Vitamin D Levels in 
Fertile and Infertile Men
Zahra SHAHRAKI, Batool Shahraki MOJAHED, Alireza SHAHRAKI

Zabol University of Medial Sciences, Zabol, Iran

Address for correspondence:
Zahra Shahraki, MD
Zabol university of Medical Sciences, Zabol, Iran
Tel.: 989155425697
Email: zahra.shahraki@ymail.com

Article received on the 2nd of December 2019 and accepted for publication on the 12th of March 2020

ABSTRACT
Background: Vitamin D is known for its role in calcium metabolism and it has been also shown to be 

involved in fertility. Previous studies reported an association between the level of vitamin D and semen 
parameters. There are little studies regrading to this issue in Iranian men. So, we designed this study to 
assess vitamin D level in Iranian fertile and infertile men.

Method: A total of 207 male subjects (112 fertile and 95 infertile) were enrolled in this study. Vitamin D 
level and semen parameters were compared between the two groups.

Results: Mean age, duration of marriage and body mass index (BMI) were not significantly different 
between the two groups. Frequency of varicocele and previous opioid consumption were significantly higher 
in the infertile group than the fertile one. Sixty-six (71%) individuals in the infertile group and 61 (55%) 
in the fertile group had vitamin D levels < 20 (p=0.02).

Conclusion: Vitamin D deficiency (< 20) was significantly higher in infertile men.

Keywords: vitamin D, vitamin D deficiency, fertile men, infertile men.

2020; 15(1): 96-98

INTRODUCTION

Vitamin D is well known for its role in 
bone metabolism. Recently, a wide 
range of roles has been also consi-
dered for vitamin D in medicine. The 
level of vitamin D differs across diffe-

rent geographical regions based on the level of 
exposure to sunlight, skin pigmentation, latitude, 
vitamin D intake, and air pollution (1, 2). We also 
know that vitamin D deficiency is related to hy-
pertension, cardiovascular disease, stroke, dia-
betes, and cancer (3). It has been shown that vi-
tamin D receptors were present in different parts 
of the male system involved in human reproduc-
tive axis (4). It is therefore reasonably to state that 
vitamin D has a direct effect on semen quality 

(5). Previous studies have reported an association 
between the level of vitamin D and semen pa-
rameters (5). Given that there is only scarce re-
search on this issue in Iranian men, we designed 
the present study to assess vitamin D levels in 
Iranian fertile and infertile men. q

METHODS

This case-control study was conducted in Ami-
ralmomenin Hospital of Zabol University of 

Medical Sciences between March 2018 and 
March 2019.

Two groups of men were selected: a case 
group, comprising infertile men with unusual se-
men analysis findings, and a control group con-
sisting in fertile men who were selected from 
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hospital staff or patients’ relatives. The case 
group included men with an infertility problem 
who had received the result of a prior vitamin D 
checkup, and the control group fertile men who 
had both vitamin D checkups for occupational 
or routine purposes and semen analysis.

All participants were asked to fill informed 
consent forms.

Semen collection was done by masturbation 
after 2–5 days of sexual abstinence according to 
the World Health Organization (WHO) recom-
mendations (2010) and were analyzed within 
one hour of ejaculation. 

CASA system [SPERM CLASS ANALYZER soft-
ware (SCA) Microptic, Version 4.2, Barcelona, 
Spain)] was used to assess sperm motility and 
concentration. The Makler chamber was used 
for motility scoring. Venous blood samples for 
vitamin D assessment were obtained by chemi-
luminescent immunoassay method by using the 
DiaSorin LIAISON 25-OH vitamin D total assay.

Data regarding age, duration of marriage, 
type of infertility, body mass index (BMI), ciga-
rette smoking, opioid consumption and history 
of varicocel were recorded for all subjects. 

Collected data were analyzed using SPSS soft-
ware version 20 (SPSS Inc., Chicago, IL, USA) and 
then presented as mean±SD for continuous or 
frequencies for categorical variables. Independent 
sample t-test was used for continuous variables 
and chi-square for categorical variables. P-values 
less than 0.05 were deemed significant. q

RESULTS

One hundred and twelve fertile and 95 infer-
tile men were enrolled in this study. Their 

basic characteristics are shown in Table 1.
Sixty six individuals in the infertile group 

(71%) and 61 (55%) in the fertile group had vita-
min D level less than 20 (p=0.02).

Semen parameters in the case group with vi-
tamin D levels higher or lower than 20 were not 
significantly different (Table 2).

Semen parameters in the control group with 
vitamin D levels higher or lower than 20 were 
not significantly different (Table 3). q

DISCUSSION

Results of the current study show that frequen-
cy of men with vitamin D levels less than 20 

was significantly higher in infertile men than fer-
tile ones. We also found no significant differen-
ces between semen analysis in cases and con-
trols with and without vitamin D deficiency.

These findings are not in accordance with 
those of Akhavizadegan and Karbakhsh (6), who 
had compared serum vitamin D levels between 
114 infertile men and 116 fertile men, and found 
that cases with serum vitamin D levels >20 had 
a better spermogram.

In a Chinese study, Yang et al found no rela-
tionship between vitamin D levels and spermo-
gram (7). In both case and control groups, we 
found no significant difference between sperm 
concentration and motility in vitamin D defi-
cient- and sufficient individuals.

TABLE 1. Basic characteristics of the two study groups

TABLE 2. Semen parameters in patient group with vitamin D levels 
higher or lower than 20

TABLE 3. Semen parameters in control group with vitamin D levels 
higher or lower than 20
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Hammoud et al investigated how was serum 
vitamin D level was associated with semen pa-
rameters after controlling for age, BMI, season, 
alcohol intake and smoking (8). Blomberg Jensen 
and colleagues reported a positive association 
between vitamin D level and sperm motility (9).

On the other hand, Hammoud et al found 
that vitamin D level >50 ng/mL was associated 
with lower normal sperm head and reduced 
sperm motility (8), which was in accordance with 
the findings of Ramlau-Hansen et al (10). Other 
previous studies demonstrated that there was a 
U shaped relationship between vitamin D levels 
and sperm parameters (9, 11).

Evidence reveal a positive role of vitamin D in 
reproductive function of male and female indi-
viduals.

In an animal study, Kwiecinski et al. adminis-
tered a vitamin D-deficient diet to rats and re-
ported a 45% reduction in successful mating in 
comparison with the group that received a vita-
min D-supplemented diet (12). In another study, 
vitamin D deficiency was related to 75% reduc-
tion in overall fertility (13).

Vitamin D is a steroid hormone which is 
known for its role in calcium metabolism. Nowa-
days, it is considered to be a risk factor for can-
cers, autoimmune diseases, and infectious di-
seases (14-16).

The occurrence of a vitamin D receptor in 
testis, epididymis, prostate, seminal vesicles and 
sperm head shows that vitamin D has crucial role 
in male fertility (17). On the other hand, vitamin 
D metabolizing enzymes were found in epididy-
mis, seminal vesicles and the prostate (8). It can 
show its role in male fertility.

This study had some limitations. Firstly, it was 
conducted in a tertiary hospital. Secondly, the 
sample size was limited. Therefore, larger multi-
centric studies are recommended. q

CONCLUSION

Vitamin D deficiency (<20) was significantly 
higher in infertile men.
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ABSTRACT
Introduction: This study aims to evaluate the effects of obesity on the structure of axillary lymph nodes 

in women with no evidence of breast or axilla pathology. 
Methods: In this prospective study, we documented the body mass index of 204 women who were referred 

for screening mammography. Two radiologists have independently viewed the mammograms to find the 
largest axillary lymph node and reported its dimensions. Independent sample T-test was used to evaluate 
the association of the above indices with participants’ body mass index. Associations between indices were 
investigated using multiple regression analyses. 

Results: All measurements of axillary lymph nodes and hilo-cortical ratio were significantly increased 
with increasing body mass index (p<0.001), except for cortex width (p=0.15). There were strong associations 
(p < 0.001) between increasing hilum length and increasing lymph node length (R2=0.90), increasing hilum 
width and increasing lymph node width (R2=0.85), and increasing hilum width and decreasing cortex width 
(R2=0.12). There was no association between cortex width and lymph node width (R2=0.0001). Inter-rater 
reliability ranged from 0.49 to 0.70.

Conclusion: Our study demonstrated that axillary lymph nodes with a bigger hilum width had a smaller 
cortex width in obese but apparently normal population. Considering the important role of axillary lymph 
node cortex in their immune function, this may be a cause for immune dysfunction of axillary lymph 
nodes in obesity and explain the worse prognosis of breast cancer in obese women. The limited number of 
participants, the 2-dimensional nature of mammograms and the difficulty of measuring the dimensions of 
axillary lymph nodes using mammography were important limitations of this study.

2020; 15(1): 99-104
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INTRODUCTION

Lymph nodes (LNs) are secondary lym-
phatic tissues that are localized in strate-
gic sites to confront foreign antigens. 
They generally consist of cortex, para-
cortex, and medulla, all having special 

roles in the immune system (1). However, LN 
cortex is the primary site of an effective immune 
response (2). 

Previous studies have explored the influence 
of obesity and fat deposition in multiple organs 
of the human being. In the cardiovascular sys-
tem, deposition of fat molecules can cause func-
tional abnormalities and increase the risk of car-
diovascular diseases (3, 4). Destructive effects of 
fat deposition in the liver have also been studied 
(5). Considering the immune system, it is known 
that obesity is a chronic low-grade inflammation 
that may alter the function of the immune sys-
tem mostly by producing inflammatory cytokines 
(6, 7). In vivo studies on mice have also shown 
that obesity could alter the architecture of LNs 
and affect their function (8, 9).

Although obesity-induced dysfunction of the 
immune system and LNs has been discovered for 
years, the pathophysiology is still unknown. In 
addition, there is little available information 
about the effects of fat deposition in LNs. To our 
knowledge, there is only one study conducted 
by Alexander et al at Dartmouth-Hitchcock 
Medical Center (hereafter called the Dartmouth 
study), whose authors discussed the effects of 
obesity on axillary lymph node (ALN) size and 
morphology (10). In that study, the effect of obe-
sity on LN hilum has been investigated but the 
cortical changes remained unclear. 

It is proposed that the prognosis of breast 
cancer is worse in obese women (11). Axillary 
lymph nodes (ALNs) are the sentinel lymph 
nodes in breast cancer and their dysfunction can 
be a potential mechanism to explain this poor 
prognosis. Because this theory has not been 
properly studied, this study aims to evaluate the 

effect of obesity on the structure of axillary lymph 
nodes, with specific attention to their cortical 
changes. We attempted to find whether there 
was any evidence of structural changes in ALNs 
in obesity which could explain their immuno-
logic dysfunction. q

METHODS

This work was approved by the Ethical Board 
Committee of Shahid Beheshti University of 

Medical Sciences. It was a prospective study 
conducted between February 2018 and January 
2019 in Mahdieh Hospital academic center 
(Tehran, Iran). Individuals referred to this center 
for screening mammography were chosen as the 
study population. We assessed this group for our 
exclusion criteria which consisted of conditions 
able to alter the normal breast structure; based 
on the history of variation and frequency of re-
ferred individuals to the mentioned center, we 
decided to make our exclusion criteria more in-
clusive than the one used in Dartmouth study. 
Thus, in addition to a history of breast cancer, 
breast biopsy or breast surgery, we also consi-
dered a history of ALN biopsy or surgery, axillary 
Laser hair removal and any chronic lymphoma-
tous diseases such as lymphoma as our exclusion 
criteria.

We verbally provided information about the 
study to all subjects who had not been excluded 
based on the above criteria and invited them to 
take part in the study. This yielded 204 partici-
pants who signed our written informed consent 
forms upon their enrollment. Data on age, 
weight and height was documented by us for 
each participant. In addition, a medial-lateral 
oblique (MLO) view of their mammography was 
archived for further analysis. We used two-di-
mensional full-field digital mammograms which 
were obtained with a Hologic Selenia model de-
vice. 

Two senior radiologists (each with 10 years of 
practice) viewed the mammograms on MARCO 

Implications for practice: Obesity may result in structural change and dysfunction of axillary lymph 
nodes. Dysfunction of axillary lymph nodes may have a role in worse prognosis of breast cancer in obese 
patients.

Keywords: obesity, immune system dysfunction, lymphatic system,  
axillary lymph node, fat deposition.
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PACS-diVision v3.6. Radiologists worked inde-
pendently and were blinded to participants’ age, 
weight, height, and BMI. Raters searched each 
mammogram for the single largest LN which had 
at least 80% visibility. Then, they reported LN 
length and width, cortex width, hilum length and 
width and hilo-cortical ratio (HCR), all in milli-
meters. Like the Dartmouth study, we defined 
LN cortex as the dense peripheral portion and 
LN hilum as the lucent central area (Figure 1). 
The hilo-cortical ratio (HCR) was defined as the 
width of the hilum divided by the width of the 
cortex. To finalize measurements, raters jointly 
reassessed mammograms in which either of 

them had doubts or in which one or more of all 
indices were rated significantly different, defined 
as if the difference was more than ½* (Max score 
– Min score) for each index. Final inter-rater reli-
ability was measured by Pearson correlation.

IBM SPSS V. 25 was used for statistical analy-
sis. We calculated the mean of raters’ scores for 
each index and evaluated their association with 
BMI, using independent-samples t-test. So, we 
defined obesity as BMI ≥ 30, overweight as 
BMI <30 and ≥ 25, and normal weight as 
BMI <25. Like the Dartmouth study, we have 
also performed a multiple regression to predict 
LN length from hilum length and LN width from 
hilum and cortex width adjusted for participants’ 
age and breast density. However, unlike the 
above-mentioned study, we ran the same analy-
sis to see if we could predict cortex width from 
hilum width. We drew scatterplots to check for 
the linear relationship between all independent 

FIGURE 1. Screening mammogram of a 52-year-old female,  
MLO view. The left image shows an index ALN (white arrow).  
The right image (magnified) shows the measurement of ALN width 
and length (dashed arrows) and cortex (solid arrow).

TABLE 1. BMI frequency in study patients

TABLE 2. Lymph node (LN) measurements
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variables and the dependent ones before run-
ning the analyses. q

RESULTS

Two hundred and four LNs from the mammo-
grams of 204 participants were identified and 

included in the study. The mean age of study 
participants was 52.8 years, with a standard de-
viation (SD) of 6.8. The frequency of BMI cate-
gories is shown in Table 1. We did not exclude 
any case because of poorly visible LN or other 
reasons. Inter-reliability scores (Pearson r) were 
0.70 for LN length, 0.70 for hilum length, 0.61 
for LN width, 0.59 for hilum width, and 0.49 for 
cortex width. Distribution of LN measurements 
is summarized in Table 2.

While running t-tests, all LN measurements 
and HCR increased significantly with increasing 
BMI (p<0.001), except for cortex width (p=0.15). 
We have also found a strong association between 
increasing hilum length and increasing LN length 
(R2=0.90, p < 0.001) and increasing hilum width 
and increasing LN width (R2=0.85, p < 0.001). 

There was no association though between cortex 
width and LN width (R2=0.0001). Despite the 
above finding, we detected a significant but 
weak linear relationship between hilum width 
and cortex width. A 1-millimeter increase in hi-
lum width could predict a 0.1-millimeter decrease 
in cortex width (R2=0.12, p < 0.001). Scatterplots 
for assessments are shown in Figure 2. q

DISCUSSION

Like many other systems in the body, obesity 
has diverse effects on the immune system. Al-

terations in the cellular immune system (12), in-
ducing inflammatory response (13) and disrup-
ting lymphatic tissue integrity (14) are some of 
the general mechanisms proposed for explaining 
these adverse effects. Among the studies working 
on the latter mechanism, many have empha-
sized the roles of LNs in the lymphatic system 
dysfunction. For example, Kim et al  suggested 
that a high-fat diet in mice could result in mesen-
teric LN atrophy because of T cell apoptosis (9). 
A study by Weitman et al reported similar fin-

FIGURE 1. Scatterplots for linear relationships: (A) relationship between BMI and ALN length; (B) relationship 
between BMI and ALN width; (C) relationship between BMI and hilum width; (D) relationship between BMI and 
cortex width; (E) relationship between BMI and hilo-cortical ratio; and (F) relationship between hilum width and 
cortex width
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dings, showing that obesity of mice could lead to 
inguinal LN atrophy and reduction in the num-
ber of B and T cells; they have also detected an 
impairment in lymphatic tissue transport (8). On 
the other hand, some studies suggest that obesity 
can be associated with LN hyperplasia and in-
creasing in the number of lymphocytes. Aaron 
et al have shown that a high-fat diet could result 
in an increased number of lymphocytes within 
the visceral LNs (15). Likewise, Magnuson et al 
have reported that obesity could lead to visceral 
(but not subcutaneous) LN hyperplasia (16). 
These results show that the effect of obesity on 
the structure and function of LNs is complicated 
and depends on the site of LNs.

Our study demonstrated that obesity could 
increase the dimensions of ALNs. Similar to the 
Dartmouth study, both the length and width of 
LNs had a strong positive association with par-
ticipants’ BMI. This can be explained by fat de-
position within LN hilum. We have also found 
that an increase in hilum width of LNs could lead 
to a significant decrease in their cortex width. 
This was inducted from a regression analysis 
showing that almost 12% of variance in cortex 
width could be significantly predicted by oppo-
site alterations in hilum width. Although this as-
sociation is not strong and we did not find a sig-
nificant association between cortex width and 
either the width of LN or BMI, this finding may 
still yield important implications. On the one 
hand, we know that the integrated function of 
ALNs is important to control breast cancer me-
tastases (17). On the other hand, the prognosis of 
breast cancer is shown to be worse in obese 
women. Some theories, such as hyperinsu-
linemia-induced tumoral growth and the provi-
sion of growth fuels for metastatic cells, have 
been proposed to explain this worse prognosis 
(11). Based on our finding, we believe that 
another theory might be the smaller cortex width 
of ALNs in obese women, which can impair their 
immune function. The smaller cortex width 
might be a mechanical consequence of enlarged 
fat infiltrated hilum, or it could occur because of 
the cortex cell apoptosis facilitated by the fat tis-
sue. To clarify the exact underlying mechanisms, 
we suggest that further studies are needed to in-
vestigate molecular and cellular effects of obesity 
on ALNs using animal models.

Our study had two main limitations. Firstly, it 
was difficult to use mammography for careful 
measurement of small LN dimensions. Despite 
planned mechanisms to decrease measurement 
bias, inter-rater correlations were lower for 
smaller dimensions, resulting in the smallest r for 
measuring LN cortex width. This low precision 
can result in biased measurement. Secondly, it is 
not possible to estimate the cortical volume of 
lymph nodes using two dimensional images like 
mammograms. As a result, the lower cortex 
width of LNs could have been compensated by 
increase in other cortical dimensions. Based on 
this assumption, hilar infiltration may not neces-
sarily result in a reduced cortical volume, but 
only in a change of its spatial dimensions. To 
check this assumption, we suggest that further 
studies should use three dimensional modalities 
for imaging the LNs and estimating the cortical 
volume by calculating and subtracting the esti-
mated volumes of LN and hilum from each oth-
er. The last limitation of our study was the small 
number of participants, which may explain the 
low strength of the negative relationship between 
hilum width and cortex width. In larger studies, a 
greater proportion of cortex width variance 
might be explained by alterations in hilum width, 
and the relationship between cortex width and 
BMI or the relationship between cortex width 
and LN width might also become significant. 

Implications for practice

Our study showed that hilar enlargement of 
ALNs is associated with a smaller cortex width. 
Because obesity and its subsequent fat infiltra-
tion significantly increase ALN hilum width, this 
finding may suggest an explanation for ALN dys-
function and worse prognosis of breast cancer in 
obese patients. q 
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ABSTRACT
Diverticular disease is a common condition among the elderly, with a steady increase in prevalence over 

time. Also, it has a temporal, geographic, and ethnic variation in incidence and prevalence, the genetic 
component having only recently been studied. For many years, environmental factors were the main link to 
the etiology. Recent studies estimated the heritability in this disease and identified genetic variants associated 
with diverticulosis. The interaction between structural changes of the colonic wall, diet, lifestyle, and genetic 
factors results in the development of diverticular disease. The purpose of this article is to review the existing 
data about genetic influence in this disease. 

Keywords: colonic diverticulosis, genetics, GWAS, diet, ethnicity.

2020; 15(1): 105-110

INTRODUCTION

Diverticulosis is a disease that has a 
high incidence, especially in the 
elderly population, and an increa-
sing prevalence, reaching 71%-75% 
for individuals aged over 80 (1-3). 

It has a multifactorial etiology, including lifestyle 
factors, aging, structural changes of the colonic 
wall, and functional alteration (abnormal motili-
ty) (4, 5). In the case of diverticulosis, investiga-
tion at a genetic level has only recently begun 
(6). The idea that genetic factors are involved in 
underlying pathological mechanisms of diverti-
cular disease had to build up over the years, and 

insinuating evidence emerged from many direc-
tions (5).

The first steps came with the observation of a 
temporal, geographic, and ethnic variation in both 
incidence and prevalence (7-9). Thus, an environ-
mental etiology has been initially suggested, with 
the role of diet being emphasized (8, 10).

Over the years, more evidence came to light, 
indicating that these differences might be due, be-
sides environmental factors, to a genetic influence 
or a combination of both (7, 11). 

In the first part of the 20th century, the disease 
was rare in Europe, with a prevalence of 18% 
(7, 12, 13), but recent years have been witnessing 
an increasing incidence (5, 12). It is frequent in 
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Western developed countries, especially in the 
USA (a prevalence of 55.5%) (14) and UK (47%) 
(5), less common in European developing coun-
tries (7) and rare in rural areas (8, 13). Short life 
expectancy and limited access to healthcare fa-
cilities might explain the low incidence in emer-
ging countries from Africa (5). In South Africa, due 
to recent migration from rural to urban areas, the 
prevalence increased to 13.5% (if colonoscopy is 
the method of diagnosis) and 22.3% (on barium 
enema) (15). A variation in prevalence exists be-
tween Western (45%) and Asian countries (up to 
25%) (2, 3). If early studies estimated a low preva-
lence in some parts of Asia, i. e., Japan, with only 
1.6% in 1975, the situation has been changing. 
The tendency is for a steady increase, up to 23,6% 
in 2000 and 25% in 2010 (14). This group of high 
prevalence includes Philippine and Hong Kong 
(25-35%) (9), Singapore (45%) (16), Thailand 
(28.5%) (16), and Taiwan (13.5%) (17). For other 
countries such as China, the prevalence did not 
change very much over time, remaining low 
1.97% (16). It is also the case for India, South 
Korea, with a maximum of 3% (9). 

 Given the increasing trend that was noticed 
for countries shifting to a Westernized diet, it be-
comes more evident that lifestyle factors can alter 
the incidence of the disease (2, 5).

Ethnicity and migrational studies

Conflicting results emerged from studying the risk 
of diverticular disease in migrant population. 
Some studies show a low incidence, indicating 
the role of genetic factors, while others revealed 
an increase in incidence, pointing towards envi-
ronmental factors (18, 19).

Recent population-based studies have investi-
gated migration from regions like Eastern Europe, 
Balkan, Middle East, Asia, and Africa, known to 
have a low risk for diverticular disease, to coun-
tries with high prevalence and high risk. Com-
pared to the native population, the risk of being 
hospitalized as a result of diverticula in immigrants 
is low. After a period of naturalization, the risk of 
developing diverticular disease is increasing, and 
as this population is getting older, the incidence is 
higher, especially in women (20). Evidence shows 
that the rates of diverticular disease are changing 
with the cultural assimilation process and the in-
fluential role of environmental factors and diet 
(18, 20).

Other migrational and cross-sectional studies 
on ethnic groups living in high-risk countries for 
diverticular disease demonstrate different preva-
lence compared with the native population and 
also other ethnic groups. It is the case for immi-
grants of Turkish descent living in the Netherlands 
(12), for Indians of subcontinental Asia living in 
England (7), and the Bangladesh population es-
tablish in London (11). All these groups had a low 
prevalence of diverticular disease and a younger 
age at diagnosis, in contrast with the Caucasian 
population (7, 11, 12). One study has also as-
sessed the prevalence rate among different ethnic 
groups: the lowest rate was for Bangladesh (2,7%), 
followed by Pakistani (9,9%), Oriental (34%), and 
Caucasian (36%) (11).

Ethnicity influences the predominant pheno-
type too. Proximal diverticulosis is more frequent 
in black people (2, 3) and Asian countries than in 
Europe (9, 14, 16). The proximal occurrence was 
not associated with the consumption of fruits or 
vegetables (7, 13), suggesting a genetic predisposi-
tion (7, 18, 21).

Also, diverticulitis rates are higher in Europe-
ans living in the tropic compared with the native 
population (22).

Furthermore, an ethnic predilection was indi-
cated by the variation in incidence among socie-
ties with a different cultural background sharing 
similar living conditions (23).

Inherited diseases and association with 
diverticular disease

Evidence suggesting a possible link between ge-
netics and diverticular disease came from the ob-
servation that some inherited disorders of the 
connective tissue have a tendency to diverticula 
formation (18, 19, 24). In Ehlers-Danlos syn-
drome, the rate of diverticular disease and admis-
sions for diverticulitis are higher than the general 
population (25, 26). The long term natural history 
of Williams-Beuren syndrome comprises multiple 
complications, including diverticular disease 
(27, 28). The prevalence of sigmoid diverticulitis is 
increasing in young adults with this syndrome in 
comparison with the general population of the 
same group age (below 40 years old) (29). Among 
patients with end-stage renal disease, the risk of 
diverticulitis is higher in those with renal failure 
due to polycystic kidney disease, and for half of 
them, the episodes are severe (30, 31).
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 Autopsy findings for patients with Coffin-Lowry 
syndrome include extensive intestinal diverticula 
(32). Generalized connective tissue disorder is a 
part of the syndrome (33). Patients with Marfan 
syndrome have an increased prevalence of co-
lonic diverticulosis and a younger age at diagnosis. 
Diverticulosis is associated with the length and se-
verity of active disease (high circulating concen-
trations of growth hormone and insulin-like 
growth factor-1) (34, 35).

Twin studies

These studies take us a step forward, estimating 
the heritability in diverticular disease. The advan-
tage is that they assess the contribution of genetic 
factors, the importance of the environment, and 
possibly the relationship between them. They rely 
on the fact that monozygotic twins are genetically 
identical, the dizygotic share half of the genome, 
and the family environment is similar (36, 37). If 
the degree of similar phenotype in monozygotic is 
higher than the dizygotic pair, the genetic influ-
ence is suggested (19, 37). Advances in this direc-
tion were made in 2012, by Granlund, in Sweden 
(38) and in 2013, by Strate, in Denmark (10). 
They estimated a heritability of 40%-53% in the 
case of diverticular disease (19). However, there 
are some limitations. For example, Granlund’s 
study included only hospitalized patients and did 
not consider the extent of interplay between 
genes and environment, assuming that both 
monozygotic and dizygotic had similar environ-
mental conditions (38). His results showed that 
the odds ratio of developing diverticulosis for the 
co-twin of the affected pair was 7.15 in monozy-
gotic twins and 3.2 in dizygous twins (38). Strate 
did more extensive work. Besides the classical 
twin studies statistical genetics, she included both 
inpatients and outpatients, asymptomatic, and 
complicated cases for siblings in order to examine 
familial aggregation (10). The study showed that 
the relative risk for developing the disease in a 
sibling was 2.92 compared with the general popu-
lation, and for twins, the relative risk for diverticu-
losis in one when the partner is affected is 14.5 in 
monozygotic and 5.5 in dizygous twins (10). Be-
cause monozygotic twins tend to be more ex-
posed to the same environmental factors, the risk 
exists that this similarity might be due to them 
rather than genetics one. Strate’s findings for the 
longitudinal sibling cohort further support the 

twin studies results in both Sweden and Denmark 
populations (10).  

Genetic association studies

Twin studies give compelling evidence of the ge-
netic influence in diverticular disease. The next 
logical approach was to search for a specific gene. 
The observation that diverticulitis and inflamma-
tory bowel disease (IBD) share some clinical traits 
and inflammation has a role in the pathophysio-
logy of both diseases suggested a similar genetic 
susceptibility (1, 5, 39-41). Previous genetic stu-
dies in IBD associated TNFSF15 with Crohn dis-
ease and severe ulcerative colitis (5, 19, 42, 43). 
This information led to additional investigations 
on this gene role in patients with diverticulitis (44).

A single nucleotide polymorphisms (SNPs) 
rs7848647 was identified in the TNF SF15 gene 
from DNA samples obtained from colonic speci-
mens in patients with complicated diverticulitis, 
requiring surgery. This study did not include mild 
forms of diverticulitis, and we should look at the 
SNPs as a marker for severity (45).

 By what means the gene product influences 
the clinical course of diverticular disease can only 
be speculated at this moment (44). From research 
done for IBD and cancer we now know that the 
gene product of TNFSF15 is a cytokine (TL1A). It 
modulates inflammation (it is a pro-inflammatory 
molecule) and has an antiangiogenic acti-
vity (43, 46, 47). TL1A expression correlates to the 
degree of inflammation in IBD (43, 48).

The above mentioned study falls into the cate-
gory of candidate gene association studies. It is a 
deductive approach, investigating a specific gene 
based on prior knowledge of its possible associa-
tion with a disease (49). This fact implies a degree 
of subjectivity when selecting the candidate gene 
and represents a limitation. Also, in the case of 
complex polygenic disease, this type of study may 
not include all possible causative genes, but it is a 
fast way to determine the association of a specific 
gene variant with phenotype (50).

Another approach is genotype-first. Ge-
nome-wide association studies (GWAS) have the 
advantage of screening the entire genome, rea-
ding for all genetic variants (49). It is done without 
any prior presumption of the importance of a spe-
cific functional SNP (a common genetic variation 
which describes changes to a single DNA base) 
(49-51).
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In 2017, a GWAS of the Icelandic and Danish 
populations discovered the first loci to associate 
with diverticular disease. The intronic variants 
were identified in three genes ARHGAP15, 
COLQ, and FAM155. The latter is associated with 
diverticulitis and the rest with uncomplicated di-
verticular disease (52).

Mutations in COLQ  can cause muscle weak-
ness by reducing acetylcholinesterase availability, 
which results in prolonged nerve to muscle signa-
ling (1, 52). ARHGAP15 encodes a protein that 
affects the actin cytoskeleton and cell morpho-
genesis (1, 52). Information about FAM155 func-
tion are scarce, and the hypothalamus and pitu-
itary gland are the tow places were it is mostly 
expressed (1, 52).

In the following year, Maguire performed a 
GWAS using clinical and genetic data from UK 
biobank. In the replication stage, they tested in 
the Michigan Genomics Initiative in order to vali-
date the results. With a five times bigger discovery 
cohort and a higher number of case-control in 
both the discovery and replication stage, they re-
ported and additional 39 novel loci associated 
with diverticular disease. In total, they were able 
to outline 99 genes for the 42 discovered loci. In 
the follow-up cohort, they were able to replicate 
only eight SNPs, all of them located in introns 
(53). Among the identified genes, some have roles 
in motility, cell adhesion, extracellular matrix or 
immunity, but others – i. e., CUTC and SPINT2 – 
have a role in transport of different molecules (like 
calcium, sodium or copper) (1, 5, 53).

This study is validating previously discovered 
risk-loci near ARHGAP15, FAM155A, and COLQ. 
They found no TNFSF15 association with diver-
ticular disease, and Ehlers-Danlos genes were not 
detected (53).

The most recent study was also the largest 
GWAS and used the UK Biobank database. The 
authors were able to identify 48 loci associated 
with diverticular disease. Twelve of these variants 
were new and reported for the first time in 2019. 
Their findings were replicated in a large clinical 
cohort (6). The strength of this study is represent-
ed by the large number of replicated loci, 27 in 
total, of which 25 replicated for the first time (4). 
As the number of DNA samples grows, so is the 
number of identified loci, single nucleotide poly-
morphism (SNPs) located near, or in, genes (6).

Up to now, the replicated susceptibility loci for 
diverticular disease increases to 35 (4).

The reported results validate all previously 
known risk loci in both the discovery phase and 
replication analysis (4).

Because GWAS identifies different variants in 
DNA associated with a disease, and each locus 
can contain multiple genes, detecting the causal 
gene is difficult (6, 51). In order to prioritize the 
candidate gene for each locus, they performed a 
series of downstream in silico analyze and were 
able to point out one gene per locus (4, 6).

There is no genetic overlap with Crohn’s di-
sease, ulcerative colitis, or irritable bowel disease. 
There was no overlap for any of the known risk 
variants or lead candidate genes (4, 52). Twelve of 
the risk genes in diverticular disease are also in-
volved in monogenic syndromes (neuromuscular, 
connective tissue stability disorders, and morpho-
genesis traits) (4).

  This study suggests that polygenic diverticular 
disease is a disorder of impaired connective fibers 
support, intestinal neuromuscular, and mesenteric 
vascular smooth muscle function (4, 6). These 
findings offer a molecular basis for previously sug-
gested pathogenic pathways of structural weak-
ness of the intestinal wall and altered intestinal 
motility (4). The impact of these variants on the 
mechanisms is not fully clarified or understood 
(54). These new insights must be viewed for now 
as a hypothesis to be tasted (6) 

Another GWAS was carried out on the Korean 
population; the intention was to assess their ge-
netic susceptibility to diverticulosis. The study also 
focused on identifying genetic factors associated 
with the predominant phenotype in the Asian 
population. To increase the effect of genetic pre-
disposition, authors set up a case group of patients 
with right-sided diverticulosis (defined as diverti-
cula present from the cecum to the transverse co-
lon) or bilateral and control group with no diver-
ticulosis (55).

In total, they identified nine SNPs near tree 
genes WNT4, RHOU, and OAS1/3. For the right 
phenotype, the main associated SNP was 
rs22538787 (near WNT4 gene).

Unfortunately, their findings have a low statisti-
cal power and none of the SNPs meet the Bonfer-
roni correction criteria. It is not possible to esta-
blish a convincing association between 
diverticulosis and these SNPs (55). 

Overall, it is wise not to overestimate the ge-
netic results. Because of genetic heterogeneity, 
variable expressivity, and penetrance, it is difficult 
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to give a clear clinical interpretation of the variants 
found (6, 56). Also, we have to bear in mind the 
gene-environment interaction and that some ge-
netic associations are relevant only in the pre-
sence of exposure factors (49). q 

CONCLUSION

At first glance, results in the published litera-
ture, to some degree, appear conflicting. 

Evidence is available for both genetic and envi-
ronmental factors involved in the development 
of diverticulosis. For most studies, limitations 
exist, ranging from technical aspects to design 
and small number of patients, not to mention 
some variables, data with different statistical 

power. Nevertheless, knowledge accumulates 
with every new study, technology advances, al-
lowing us to achieve in-depth exploration, com-
prehensive view and understanding of this com-
plex disease. 

Most likely, diverticular disease is the result of 
interactions between colonic motility, diet, lifestyle 
(smoking, reduced physical activity, obesity) and 
genetic factors (5, 19, 54, 57).

Taking into consideration all the evidence, ge-
netics factors have a role in increasing the risk of 
diverticular disease in the presence of one or 
more known environmental risk factors (38). q
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ABSTRACT
Takotsubo syndrome has been traditionally considered a reversible form of acute heart failure triggered by 

an emotional or physical stressor, mainly occurring in women of post-menopausal age and often mimicking 
an acute coronary syndrome. While its pathophysiology is still incompletely understood, sympathetic 
overstimulation is known to play a central role in the disease. The classical hallmark of the condition was the 
presence of wall motion abnormalities limited to the apical segments of the ventricle, leading to the so-called 
apical ballooning, but different patterns of wall motion abnormalities are nowadays recognised. Different 
definitions and diagnostic criteria for takotsubo syndrome were proposed during the last decades, reflecting 
the heterogeneity of the condition and the gaps in the thorough understanding of the disease. While initially it 
was believed to be a benign entity, takotsubo syndrome has in fact similar morbidity and mortality with acute 
coronary syndromes, both on short- and long-term, highlighting the importance of proper risk stratification. 
Many questions still remain unanswered concerning the pathophysiology of the syndrome and the optimal 
therapeutic strategy for these patients.  

Keywords: Takotsubo, apical ballooning, sympathetic overstimulation,  
acute coronary syndrome.

2020; 15(1): 111-121

MEDICAL VIGNETTE

A 68-year-old woman with no previous 
cardiovascular disease was referred 
to our unit for crushing substernal 
chest pain, which appeared three 
days after undergoing surgery for a 

hiatal hernia. The physical exam revealed mo-
derate respiratory distress with O2 saturation of 

85%, blood pressure of 70/50 mm Hg, heart rate 
of 130 bpm, audible S3 with no cardiac mur-
murs, oliguria and mild confusion. The ECG 
showed a newly acquired left bundle branch 
block (LBBB) and the troponin came back posi-
tive, together with markedly elevated natriuretic 
peptides. The echocardiogram showed severe 
left ventricular (LV) systolic dysfunction (ejection 
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fraction [EF] of 15%), with severe dyskinesia of 
the apical segments and hyperkinetic basal seg-
ments. The patient was referred for urgent coro-
nary angiogram, which revealed normal coro-
nary arteries. The ventriculogram showed the 
typical apical ballooning pattern suggestive of 
takotsubo syndrome. Mechanical support with 
intra-aortic balloon pump was used and treat-
ment with diuretics was initiated; two days late, 
circulatory support could be removed, and a 
beta-blocker and an angiotensin-converting-en-
zyme inhibitor were added. The clinical out-
come was favourable, with regression of the LV 
systolic dysfunction at discharge (EF of 30%) and 
complete normalisation at six months, together 
with the disappearance of the LBBB. 

HISTORICAL PERSPECTIVE AND  
NOMENCLATURE

The term “takotsubo syndrome” was first 
mentioned in a Japanese publication from 

1990 (1), which described the case of a middle-
aged woman with clinical and ECG picture 
suggestive of an acute myocardial infarction, but 
with normal coronary arteries and a particular 
shape of the left systolic ventriculogram 
resembling an octopus trap (“takotsubo” in 
Japanese), with complete resolution within two 
weeks. In the following decade, there were case 
reports of women over 55 years old (2-4), who, 
following an acute physical or emotional stress, 
developed a clinical and ECG picture mimicking 
an acute coronary syndrome, with wall motion 
abnormalities usually extended beyond the 
distribution territory of a single coronary artery, 
but with normal coronary arteries and complete 
resolution within six weeks. Although the 
syndrome was initially described mostly in 
people of Asian descent, it soon gained 
international awareness, leading to the proposal 
of the first diagnostic criteria in 2003 (5).

In 2005, Wittstein et al. (6) recognised the 
role of sympathetic overstimulation in the phy-
siopathology of the disease, leading to catechol-
amine-induced reversible myocardial dysfunc-
tion. The entity received different names over 
the years, the most well-known being “stress car-
diomyopathy”, “broken heart syndrome”, “api-
cal ballooning syndrome” or “happy heart syn-
drome”. In the following decade, different 
proposals for Takotsubo diagnostic criteria were 

published (7-13), the last one being encom-
passed in the first expert consensus on takotsubo 
syndrome (14). 

EPIDEMIOLOGY

Takotsubo cardiomyopathy occurs in up to 3% 
of patients presenting with suspected acute 

coronary syndrome (15). The incidence of the 
syndrome appears to be increasing worldwide, 
probably due to a raised awareness of the 
disease; however, it still appears to be an 
underdiagnosed condition (16). Data from large 
registries show that up to 90% of patients are 
women of post-menopausal age (17, 18). The 
risk of developing takotsubo syndrome is five 
times higher in women older than 55 years than 
in women younger than 55 years and 10 times 
higher in older women in comparison to men of 
similar age (19). However, takotsubo syndrome 
has also been described in children, the youngest 
repor ted case being a premature neonate (20). 
Consistent data regarding racial differences in 
takotsubo syndrome are lacking, but studies 
suggest that the prevalence is higher in Asian and 
Caucasian people and lower in people of African 
descent and Hispanics (21). 

ETIOLOGY

Table 1 encompasses the various potential 
triggering factors involved in takotsubo 

syndrome. Both emotional and physical events, 
ranging from ordinary to catastrophic, are 
established triggers for the disease; in a minority 
of patients no precipitating factor can be 
identified (22). Emotional stressors are not always 
negative, since positive emotions can also induce 
takotsubo cardiomyopathy – a situation de-
scribed as “happy heart syndrome” (23). Physical 
triggers range from exacerbation of medical 
conditions to surgical procedures and admi-
nistration of various drugs, such as chemotherapy 
or sympathomimetic drugs (13). Physical triggers 
and acute neurological disease are more 
common in men, while emotional triggers are 
more frequently encountered in women (18). 
Although takotsubo syndrome has been initially 
described as being precipitated by an acute 
emotional stress, data showed that in fact 
physical triggers are more often involved than 
emotional ones (18, 24). 

the great MyoCardial MiMiC
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PATHOPHYSIOLOGY

Although not thoroughly understood, the 
pathophysiology of takotsubo syndrome is 

revol_ving around sympathetic overstimulation 
(6, 25). Patients with takotsubo have increased 
circulating levels of catecholamines released 
from the adrenal medulla (6), as well as high 
levels of norepinephrine in the coronary sinus 
(26), suggesting an increased local myocardial 
release of catecholamines. Enhanced sympathetic 
stimulation can induce left ventricular (LV) 

dysfunction through various proposed 
mechanisms:

1. Direct toxicity on cardiomyocytes: the 
catecholamine surge induces calcium sarcoplas-
mic overload, which determines contraction 
band necrosis (27) and impaired contractility 
due to ATP depletion (28). Catecholamine ex-
cess can induce oxidative stress and mediates an 
inflammatory reaction with subsequent release 
of interleukins (29).

The beta 2-adrenergic receptors are mainly 
expressed towards the LV apex, where sympa-
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thetic innervation is the lowest (30, 31) and this 
receptor distribution is thought to explain the 
sensitivity of the apex to high levels of catechol-
amines and the typical apical ballooning pattern 
seen in takotsubo (13).

2. Microvascular dysfunction is believed to 
play a major role in the pathophysiology of ta-
kotsubo syndrome, since studies found abnor-
mal coronary microvasculature responses (32), 
together with apoptosis of microvascular endo-
thelial cells on endomyocardial biopsies (33). 

3. Multivessel coronary spasm also plays a 
role (29) and induction of coronary spasm with 
acetylcholine testing has been found in patients 
with takotsubo (34).

4. Plaque rupture and thrombosis followed 
by rapid lysis was proposed as a mechanism in 
takotsubo (14), since coexistent atherosclerotic 
lesions have been reported in takotsubo patients. 
Furthermore, takotsubo syndrome and myocar-
dial infarction share common clinical, ECG, and 
biomarkers characteristics. However, takotsubo 
patients usually have wall motion abnormalities 
extending beyond a single coronary artery distri-
bution. Some studies using intravascular ultra-
sound and optical coherence tomography re-
vealed a high prevalence of vulnerable plaques 
among patients with takotsubo (35, 36), but no 
ruptured plaques or intracoronary thrombi were 
observed, making a direct causal association be-
tween plaque rupture and takotsubo difficult to 
establish with certainty. 

5. Activation of myocardial survival path-
ways: excessive levels of catecholamines trigger 
adrenoreceptors to switch from Gs to Gi cou-
pling (37), with a subsequent negative inotropic 
response. This down-regulation is believed to be 
a protective mechanism, limiting the myocardial 
injury caused by the catecholamine surge, simi-
lar to ischemic myocardial stunning. 

Several predisposing factors appear to be in-
volved in the pathogeny of the disease. Genetic 
factors are thought to be involved, since there 
are case reports of Takotsubo in different mem-
bers of the same family (38). Neuro-psychiatric 
disease probably plays a role because its preva-
lence is double among patients with takotsubo 
when compared with patients with acute coro-
nary syndromes (18). Hormonal factors are 
thought to play a role due to the fact that the 
majority of patients are women of post-meno-
pausal age. Oestrogens are known to have a va-

sodilatory effect via up-regulation of endothelial 
NO synthase (39), but a clear link between oes-
trogen levels and takotsubo has not been proven 
so far. q 

CLINICAL PRESENTATION AND  
INITIAL WORKUP

The most frequent symptoms at presentation 
are chest pain and dyspnea, often mimicking 

an acute coronary syndrome. The clinical picture 
of takotsubo induced by physical triggers can be 
dominated by symptoms of the underlying illness 
(14). Sometimes, patients present directly with 
hemodynamic instability and cardiogenic shock 
or aborted cardiac death; however, asymptomatic 
cases have also been described.

The ECG on admission is usually abnormal. 
The most common ECG finding is ST-segment 
elevation, which usually appears in precordial 
leads, mimicking a left anterior descendent 
(LAD) artery occlusion, but usually with a lower 
amplitude in comparison to acute coronary syn-
dromes. Other common findings are negative 
T waves, with higher amplitude than in acute 
coronary syndromes, and prolonged QT interval, 
usually more persistent than in acute coronary 
syndromes. Less common findings are the ap-
pearance of Q waves (since usually there is no 
focal myocardial necrosis, but rather myocardial 
injury and edema), ST-segment depression, left 
bundle branch block, fragmented QRS complex 
or low QRS voltage (40). All the ECG changes are 
dynamic, the most typical pattern being initial 
ST-segment elevation, followed by its resolution 
with progressive T-wave inversion and prolonga-
tion of the QT interval, which eventually resolve 
within days to weeks (41). ECG changes can per-
sist even after normalisation of ventricular func-
tion, but they are always reversible. 

Troponin and CK-MB levels are lower than in 
acute coronary syndromes, reflecting the exis-
tence of myocardial injury and edema rather 
than cardiomyocyte necrosis. On the other hand, 
natriuretic peptides are more elevated than in 
acute coronary syndromes, reflecting myocardial 
stunning (42). Moreover, the NT-pro BNP-to-tro-
ponin ratio appears to have good discriminatory 
power between the two entities (43). Some stu-
dies suggested that circulating micro-RNAs can 
be used to distinguish between takotsubo syn-
drome and myocardial infarction, as micro-RNAs 
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that are up-regulated by stress (miR-16, miR-26a) 
are elevated in takotsubo and not in acute coro-
nary syndromes (44).  Interleukin-7 levels appear 
to be more elevated in takotsubo than in myo-
cardial infarction (45), but their diagnostic utility 
is questionable. q

IMAGING

Echocardiography is the most available and 
widely used tool for the assessment of regional 

wall motion abnormalities and LV function. 
Different patterns of wall motion abnormalities 
exist, allowing the classification of takotsubo 
syndrome into five different types (18, 46):

1. The typical form, of apical ballooning, 
with apical akinesia/dyskinesia and hyper-
contractile basal segments (~ 80% of cases)

2. The mid-ventricular form, with hypo/aki-
nesia of mid ventricular segments and hy-
percontractile apical and basal segments 
(up to 15% of cases)

3. The inverted (reversed/ basal) form, with 
apical hyperkinesia and akinesia/hypoki-
nesia of basal segments (2-5% of cases)

4. The focal form, with akinesia of just one 
segment, usually an anterolateral one (up 
to 1.5% of cases)

5. The atypical form, with biventricular in-
volvement or isolated right ventricular in-
volvement (<1% of cases)

Other echocardiographic findings are related 
to potential complications of takotsubo syn-

drome and include left ventricular outflow tract 
(LVOT) obstruction, significant mitral regurgita-
tion, presence of apical thrombus or mechanical 
complications, such as rupture of the interven-
tricular septum rupture or free wall. Typically, LV 
systolic function recovers completely in 4-8 weeks 
(18). LVOT obstruction in Takotsubo appears to 
be primarily associated with a pre-existent sig-
moid-shaped septum (47, 48), which is usually 
related to the normal aging process, hence ex-
plaining the development of LVOT obstruction in 
Takotsubo, which is a disease primarily involving 
women of postmenopausal age. De Backer et al. 
(49) found that patients with Takotsubo compli-
cated with LVOT obstruction are older, often 
have a septal bulge and have systolic anterior 
motion of the anterior mitral valve leaflet, cau-
sing mitral regurgitation. LVOT obstruction in Ta-
kotsubo seems to be related to a predisposing LV 
geometry, including sigmoid-shaped septum, 
small LV cavity, small outflow tract and redun-
dant mitral valve leaflets (50).

Coronary angiography is mandatory in all pa-
tients with ST segment elevation. Patients with 
takotsubo syndrome usually have normal coro-
nary arteries, but the presence of significant co-
ronary artery stenosis does not exclude the dia-
gnosis of takotsubo. The left ventriculography 
can classify takotsubo syndrome into one of the 
five previously described forms (Figure 1). 

Cardiac magnetic resonance allows the cha-
racterisation of cardiac volumes and biventricu-
lar function, the detection of mechanical com-
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plications or intracavitary thrombi and 
cha rac  terisation of myocardial tissue (such as 
oedema, necrosis, fibrosis). In takotsubo syn-
drome late gadolinium enhancement (LGE) is 
usually absent, which allows the differential di-
agnosis with myocardial infarction and myocar-
ditis (51). Recently established CMR criteria for 
the diagnosis of takotsubo syndrome include the 
combination of typical wall motion abnormali-
ties, myocardial oedema and absence of 
LGE (52). q

DIAGNOSTIC CRITERIA

The diagnosis of takotsubo syndrome remains 
challenging, even though diagnostic criteria 

have been constantly refined over the 
years (7-13). According to the 2018 expert 
consensus, the proposed International Takotsubo 
(InterTAK) diagnostic criteria are as follows (14):
• Patients show transient left ventricular hypoki-

nesia/ akinesia/ dyskinesia usually exten ding 
beyond a single coronary artery distribution, 
presenting as either apical ballooning or one of 
the other described wall motion patterns.

• An emotional, physical or combined precipi-
tating factor can be determined, but this is 
not obligatory for diagnostic. Acute neuro-
logic disorders or pheochromocytoma are 
potential triggers; in comparison, in the previ-
ous diagnostic criteria, the absence of pheo-
chromocytoma was mandatory for a positive 
diagnostic of takotsubo.

• New ECG changes are usually present, but in 
some rare cases no ECG abnormalities can be 
determined. 

• Co-existent significant coronary artery dis-
ease does not represent an exclusion criterion 
for takotsubo syndrome.

• Absence of myocarditis is mandatory for dia-
gnostic.

• Postmenopausal women are mostly affected.
The InterTAK diagnostic score serves as a tool 

for assessing the likelihood of takotsubo syn-
drome. It consists of seven reproducible clinical 
and ECG parameters and it helps to guide the 
differential diagnosis between takotsubo syn-
drome and acute myocardial infarction. A score 
over 70 points suggests a high probability, while 
a score of less than 70 points suggests a low/in-
termediate probability of takotsubo cardiomy-
opathy (Table 2). q

OUTCOME AND COMPLICATIONS

Although initially takotsubo was considered a 
benign cardiomyopathy, registry data 

showed that in-hospital mortality was 3-5%, si-
milarly to mortality in acute myocardial infarc-
tion treated by primary PCI (18, 53), while 
30-day mortality was 5.9% (18). While takotsubo 
syndrome is a completely reversible entity, the 
high incidence of potentially life-threatening 
complications warrants close monitoring and 
early risk stratification. Frequent in-hospital com-
plications of takotsubo syndrome are acute heart 
failure (12-45%), sometimes leading to cardioge-
nic shock (6-20%); mitral regurgitation (14-25%) 
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and LVOT obstruction (10-25%) (42). Among po-
tential arrhythmias, atrial fibrillation is the most 
frequently encountered (5-15%), followed by 
atrioventricular blocks (5%) and cardiac 
arrest (4-6%) (42). Interventricular septum and 
free wall rupture are the rarest complications 
(<1%) (54).   

Predictors for in-hospital major adverse 
events outcome include physical triggers (18), LV 
ejection fraction (LVEF) on admission <45% 
(18), age >75 years (55), acute neurologic di-
sease (56), male sex (56), right ventricular in-
volvement (56, 57), E/e’ ratio (51), reversible 
mode rate to severe mitral regurgitation (55, 57), 
disproportionately high levels of troponin, natri-
uretic peptides or white blood cell count (58). 
Male sex and physical triggers are also indepen-
dent predictors of in-hospital mortality (59).

Cardiogenic shock occurs in ~10% of the pa-
tients with takotsubo syndrome (18) and it is one 
of the main causes of mortality in the acute 
phase. It is associated with a high mortality not 
only at 60-days but also at five-year follow-up 
(60). Independent predictors for cardiogenic 
shock are physical stress, apical type of takot-
subo, LVEF<45%, diabetes mellitus and atrial fi-
brillation on admission (60). 

 The long-term mortality rate in takotsubo is 
5.6%/patient/year and the rate of major adverse 
cardiovascular events is 9.9%/patient/year (18), 
similarly to acute coronary syndromes (61), and 
it depends on the triggering factor. Takotsubo in-
duced by physical triggers and neurologic di-
sease is associated with higher long-term mortal-
ity than acute coronary syndromes, while 
emotional triggers are associated with lower 
mortality in the long-term (61). Independent 
predictors for long-term mortality are physical 
triggers, neurologic triggers or no detectable trig-
ger, age >70 years, male sex, LVEF <45%, car-
diogenic shock, coexistent cancer (61, 62), high 
Killip class on admission and diabetes mellitus 
(62, 63). A recent large meta-regression study 
(64) found that older age, physical stressors and 
atypical ballooning pattern are significantly asso-
ciated with long-term mortality. 

A large retrospective study (65) showed that 
26% of patients with takotsubo syndrome deve-
loped arrhythmias, in the descending order of 
frequency: atrial fibrillation (6.9%), ventricular 
tachycardia (3.2%), atrial flutter (1.9%), ventricu-
lar fibrillation (1%). Patients with arrhythmias 

had increased in-hospital mortality in compari-
son to those without arrhythmias (65). 

Several studies (66, 67) found that long-term 
mortality in takotsubo syndrome is higher in pa-
tients with atrial fibrillation. These results were 
confirmed by a meta-analysis (68), which showed 
that atrial fibrillation in takotsubo doubles 
all-cause mortality. How atrial fibrillation leads to 
adverse outcomes is not thoroughly understood. 
Proposed mechanisms for the development of 
atrial fibrillation in takotsubo are sympathetic 
overstimulation, together with electrical and 
structural remodelling of the left atrium with sub-
sequent atrial dysfunction, which emerges as a 
consequence of the LV systolic dysfunction. Atri-
al fibrillation may increase mortality through 
rapid ventricular rate, loss of atrial pump, neuro-
hormonal activation, development of functional 
mitral regurgitation, thromboembolic events (68) 
or because of its association with severe LV dys-
function. While systolic dysfunction in Takotsubo 
is reversible, studies did not focus on the con-
nection between the duration of LV dysfunction 
and the persistence of atrial fibrillation; the effect 
of atrial fibrillation on mortality might be in fact 
modulated by the coexistent systolic or diastolic 
dysfunction of the LV. Two small studies found 
atrial fibrillation to be an independent predictor 
of long-term mortality (66, 67). 

Data from a large multicenter registry showed 
that both short- and long-term mortality in takot-
subo patients with adverse rhythm disorders 
(ventricular tachycardia and fibrillation, asystole, 
complete AV block) is higher than in patients 
without arrhythmias (69). Jesel et al. (70) found 
that cardiovascular mortality, as well as all-cause 
mortality at one year were higher in takotsubo 
patients with life-threatening arrhythmias and 
that reduced LVEF and QRS duration >105 ms 
were independent predictors of malignant ar-
rhythmias. Another interesting finding of the 
study was that severe arrhythmias were limited 
to the acute phase of the disease, with no ten-
dency for recurrence, unlike conduction disease 
which was persistent at long-term follow-up. 

Recurrence rate in takotsubo is not neglec-
table; the disease recurs in 4-5% of cases (71) 
and recurrences may occur from three weeks to 
several years after the first episode (72). Both the 
trigger and the ballooning pattern may differ 
from the initial event (73). Recurrence is associ-
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ated with the magnitude of the LV systolic dys-
function (74). q 

TREATMENT

No prospective randomized trials have been 
performed in patients with takotsubo; 

therefore, there are no guidelines regarding 
therapeutic strategies for these patients. All 
patients should be admitted in a cardiology unit 
with monitoring and imaging capabilities, 
preferably with a catheterization laboratory since 
the differential diagnosis between takotsubo 
syndrome and myocardial infarction is often 
difficult.

Considering sympathetic overstimulation as a 
central mechanism in takotsubo, beta-blockers 
are a reasonable choice, especially in patients 
with LVEF <45%. However, they are contraindi-
cated in severe hypotension and bradycardia, 
acute pulmonary edema or cardiogenic shock 
and should be used cautiously in bradycardic pa-
tients with QT interval >500 ms (42). ß1-cardio-
selective beta-blockers could be preferred (75), 
since experimental data showed higher concen-
tration of ß1-adrenergic receptors in basal left 
ventricular segments (13). Angiotensin-conver-
ting-enzyme inhibitors (ACEi) or angiotensin II 
receptor blockers (ARB) are the first-line treat-
ment whenever there is LV systolic dysfunction, 
due to their effect on LV remodelling. Diuretics 
and nitrates are recommended in patients with 
signs of congestion; however, they should be 
avoided in case of LVOT obstruction. Some au-
thors suggest that diuretics should be used cau-
tiously even in patients without obvious LVOT 
obstruction, as there are cases with latent ob-
struction that can be revealed using the Valsalva 
manoeuvre (76).

In case of cardiogenic shock, sympathomi-
metic drugs should be avoided (42), given the 
role of catecholamines in the pathogenesis of ta-
kotsubo and their potential role of aggravating 
LVOT obstruction (55). The mortality rate of ta-
kotsubo patients treated with catecholamine in-
fusion reaches 20% (18). Levosimendan could 
be used safely in patients with cardiogenic shock, 
as an alternative to sympathomimetic agents 
(77). Mechanical circulatory support (veno-arte-
rial ECMO or Impella devices) can be used in a 
bridge-to-recovery strategy in patients with car-
diogenic shock, until LV function recovers. 

In case of malignant ventricular arrythmias, 
the role of implantable cardioverter-defibrillator 
is uncertain due to the reversibility of the di-
sease. A life vest may be considered until reco-
very of LV function. Temporary pacemakers are 
indicated in case of haemodynamically signifi-
cant bradycardia (42). 

Anticoagulants are recommended in case of 
intracavitary thrombi and may be considered in 
severe LV systolic dysfunction with large area of 
akinesia. Antiplatelet agents, along with statins, 
are recommended in case of co-existent coro-
nary artery disease. Catecholamines can induce 
platelet activation, leading to transient thrombo-
sis and endothelial dysfunction (75), therefore 
antiplatelet therapy could potentially reduce car-
diac events if routinely administered (13). How-
ever, studies showed inconsistent results regar-
ding the effect of aspirin on the reduction of 
major adverse cardiovascular events in takotsubo 
patients (78, 79), but there was no standardisa-
tion of the duration of antiplatelet therapy at dis-
charge in registries. Since no prospective ran-
domised trials have been conducted, no guide-
lines were developed regarding antithrombotic 
treatment in takotsubo patients. 

Long-term treatment with ACEi or ARB was 
associated with improved survival (18), an effect 
that was not observed for treatment with beta-
blockers. Renin-angiotensin-aldosterone system 
inhibitors seem to reduce recurrence rate, while 
beta-blocker therapy after discharge does not 
prevent recurrences (80). 

While psychological distress is known to play 
a role in the pathogenesis of takotsubo, the use 
of anti-depressants or other psychiatric drugs in 
these patients is controversial (75), since most of 
these drugs’ mechanism of action implies de-
crease of catecholamine reuptake, thus poten-
tially increasing the risk of takotsubo occur-
rence. q

 
CONCLUSION

Originally described as a reversible cardiomy-
opathy often mimicking an acute myocar-

dial infarction, takotsubo syndrome is in fact a 
heterogenous entity, with various phenotypes 
and triggered by various stressors. Once believed 
to be a benign condition, it is nowadays proved 
to be life-threatening, with similar morbidity and 
mortality with acute coronary syndromes, both 

the great MyoCardial MiMiC



119Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

1. Sato H. Tako-tsubo-like left ventricular 
dysfunction due to multivessel coronary 
spasm. In: Kodama K, Haze MH.  
Clinical Aspect of Myocardial Injury: From 
Ischemia to Heart Failure. Tokyo: 
Kagakuhyoronsha Publishing Co.1990:56-64.

2. Pavin D, Le Breton H, Daubert C.  
Human stress cardiomyopathy mimicking 
acute myocardial syndrome.  
Heart 1997;78:509-511.

3. Sharkey SW, Shear W, Hodges M, et al. 
Reversible myocardial contraction 
abnormalities in patients with an acute 
noncardiac illness. Chest 1998;114:98-105.

4. Desmet WJ, Adriaenssens BF, Dens JA. 
Apical ballooning of the left ventricle: first 
series in white patients.  
Heart 2003;89:1027-1031.

5. Abe Y, Kondo M, Matsuoka R, et al. 
Assessment of clinical features in transient 
left ventricular apical ballooning.  
J Am Coll Cardiol 2003;41:737-742.

6. Wittstein IS, Thiemann DR, Lima JA,  
et al. Neurohumoral features of myocardial 
stunning due to sudden emotional stress.  
N Engl J Med 2005;352:539-548.

7. Kawai S, Kitabatake A, Tomoike H. 
Takotsubo Cardiomyopathy Group. 
Guidelines for diagnosis of takotsubo 
(ampulla) cardiomyopathy.  
Circ J 2007;6:990-992.

8. Prasad A, Lerman A, Rihal CS. Apical 
ballooning syndrome (Tako-Tsubo or stress 
cardiomyopathy): a mimic of acute 
myocardial infarction.  
Am Heart J 2008;3:408-417.

9. Wittstein IS. Stress cardiomyopathy: a 
syndrome of catecholamine-mediated 
myocardial stunning?  
Cell Mol Neurobiol 2012;5:847-857.

10. Redfors B, Shao Y, Omerovic E.  
Stress-induced cardiomyopathy 
(Takotsubo)–broken heart and mind?  
Vasc Health Risk Manag 2013;9:149-154.

11. Parodi G, Citro R, Bellandi B, et al. 
Revised clinical diagnostic criteria for 
Tako-tsubo syndrome: the Tako-tsubo 
Italian Network proposal.  
Int J Cardiol 2014;1:282-283.

12. Madias JE. Why the current diagnostic 
criteria of Takotsubo syndrome are 
outmoded: a proposal for new criteria.  
Int J Cardiol 2014;3:468-470.

13. Lyon AR, Bossone E, Schneider B, et al. 
Current state of knowledge on Takotsubo 
syndrome: a Position Statement from the 
Taskforce on Takotsubo Syndrome of the 
Heart Failure Association of the European 
Society of Cardiology.  
Eur J Heart Fail 2016;1:8-27.

14. Ghadri JR, Wittstein IS, Prasad A, et al. 
International Expert Consensus on 
Takotsubo Syndrome (Part I): Clinical 
Characteristics, Diagnostic Criteria, and 
Pathophysiology.  
Eur Heart J 2018;39:2032-2046.

15. Prasad A, Dangas G, Srinivasan M, et al. 
Incidence and Angiographic Characteristics 
of Patients with Apical Ballooning 
Syndrome (Takotsubo/Stress 
Cardiomyopathy) in the HORIZONS-AMI 
Trial: an Analysis from a Multicenter, 

International Study of ST-Elevation 
Myocardial Infarction.  
Catheter Cardiovasc Interv 2014;83:343-348.

16. Templin C, Napp LC, Ghadri JR. 
Takotsubo syndrome: underdiagnosed, 
underestimated, but understood?  
J Am Coll Cardiol 2016;67:1937-1940.

17. Brinjikji W, El-Sayed AM, Salka S. 
In-Hospital Mortality Among Patients with 
Takotsubo Cardiomyopathy: A Study of 
the National Inpatient Sample 2008 to 2009. 
Am Heart J 2012;164:215-221.

18. Templin C, Ghadri JR, Diekmann J, et al. 
Clinical Features and Outcomes of 
Takotsubo (Stress) Cardiomyopathy.  
N Engl J Med 2015;373:929-938.

19. Deshmukh A, Kumar G, Pant S, et al. 
Prevalence of Takotsubo Cardiomyopathy 
in the United States.  
Am Heart J 2012;164:66-71 e1.

20. Rozema T, Klein LR. Takotsubo 
Cardiomyopathy: a Case Report and 
Literature Review.  
Cardiol Young 2016;26:406-409.

21. Nascimento FO, Larrauri-Reyes MC, 
Santana O, et al. Comparison of Stress 
Cardiomyopathy in Hispanic and 
Non-Hispanic Patients.  
Rev Esp Cardiol 2013;66:67-68.

22. Dias A, Nunez Gil IJ, Santoro F, et al. 
Takotsubo Syndrome: State-of-the-Art 
Review by an Expert Panel – Part 1. 
Cardiovasc Revasc Med 2019;20:70-79.

23. Ghadri JR, Sarcon A, Diekmann J, et al. 
InterTAK Co-Investigators. Happy Heart 
Syndrome: Role of Positive Emotional 

References

the great MyoCardial MiMiC

on short- and long-term. This highlights the im-
portance of a proper initial risk stratification, in 
order to identify patients in need of close moni-
toring and intensive treatment. In fact, takotsubo 
syndrome and acute coronary syndromes have 
significant overlap in terms of clinical presenta-
tion, ECG, echocardiographic findings, biomar-
kers, complications and prognosis. Moreover, 
the presence of coronary artery disease is not an 
exclusion criterion for takotsubo syndrome any-
more, thus making the differential diagnosis be-
tween the two entities even more difficult. 

While sympathetic overstimulation is known 
to play a central role in the pathophysiology of 
the disease, the complex interplay between in-
creased circulating catecholamines, neuro-psy-
chiatric disease and reversible myocardial injury 
is still incompletely understood. Standard heart 

failure treatment (both pharmacologic and de-
vice therapy) is empirically recommended for 
patients with takotsubo, but prospective ran-
domised trials are highly necessary. However, the 
use of sympathomimetic drugs should be avoi-
ded in the well-established setting of sympathe-
tic overstimulation. During the last decade there 
have been several multicenter registries on tako-
tsubo, on one side leading to an increased 
awareness of the disease, on the other side rai-
sing more questions about its mechanisms and 
outcome. There is much left to be uncovered 
concerning the pathophysiology and optimal 
therapeutic strategies of this heterogenous con-
dition. q
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ABSTRACT
Introduction: The Charcot neuro-osteoarthropathy is a devastating complication of diabetes, with 

negative impact on both prognosis and quality of life. Moreover, the diagnostic is often missed or delayed. 
Case report: A 50 years old male patient with dyslipidemia, overweight and hypertension was referred 

to our Diabetes Department in the context of newly diagnosed diabetes (HbA1C=11.7%), four days after left 
hallux trans-metatarsal amputation and debridement of the dorsal collection, for wet gangrene of the left 
hallux, with dorsal extension. The diagnostic of diabetic neuro-osteoarthropathy of the left foot was delayed 
several months. A good glycemic control was achieved with insulin glargine and metformin. We look further 
to introducing modern antidiabetic drugs with not only proven cardiovascular benefit but also good impact 
on weight. The patient needs to be managed by a multidisciplinary team, which has to include a podiatrist 
and a vascular surgeon. 

Conclusions: This case suggest the importance of rising diabetes and diabetic peripheral polyneuropathy 
awareness in all medical fields.

Keywords: Charcot, late diagnosis, amputation, obesity, podiatry. 

2020; 15(1): 122-125

INTRODUCTION

Charcot foot (CF) is a „potentially 
limb-threatening lower-extremity 
complication of diabetes”, ”charac-
terized by varying degrees of bone 
and joint disorganization”, accor-

ding to Rogers et al. (1). The prevalence is vari-

able in the literature, ranging from 0.08% to 13% 
of diabetes patients, being one of the possible 
consequences of diabetic peripheral polyneu-
ropathy (DPN) in this population (1, 2). Morbi-
dity and mortality rates are very high, and the 
quality of life is also affected (2). Early interven-
tion may lower the risk for severe foot deformi-
ties, ulcerations and amputations (3). q
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CASE REPORT

A50 years old male with newly diagnosed dia-
betes was referred to our Diabetes Depart-

ment from the General Surgery Department, 
four days after left hallux trans-metatarsal ampu-
tation and debridement of dorsal collection for 
wet gangrene of the left hallux with dorsal exten-
sion. The patient was accusing weight loss (about 
10 kg), polyuria, polydipsia and xerostomia in 
the last four months.

The patient’s medical history included arteri-
al hypertension, obesity, dyslipidemia and car-
diac ischemic disease – stable angina. His social 
history was also significant; he used to work in a 
slaughterhouse, using special shoes for food in-
dustry. Admission medication included enalapril, 
indapamide, metoprolol and simvastatin. 

The current illness history is further described. 
Five months before admission, after a minor 
trauma, the left foot became swollen, erythema-
tous, painful, with function laesa (Figures 1a and 
1b). At that moment, medical evaluation indi-
cated possible ankle sprain, but specific thera-
peutic measures (including orthopedic cast) 
failed to have the expected results. The patient 
resumed his professional activity in the slaugh-
terhouse about three months after the initial 
trauma and he had shortly observed an ulce-
ration of about 1 cm on the dorsal face of his left 

hallux, along with left hallux color changes 
(Figure 1c). Two weeks later, he came at the 
emergency room, where surgical evaluation re-
vealed wet gangrene of the left hallux with dorsal 
extension (Figure 1d). That was the moment 
when diabetes was diagnosed. The patient was 
admitted to the surgery department for amputa-
tion and four days later he was referred to our 
department.

On clinical examination, the patient was afe-
brile and had the following parameters: height 
180 cm, weight 95 kg, maximum weight 105 kg, 
BMI=29.32 kg/m2, BP=120/80 mm Hg, 
HR=72 bpm regular, and palpable peripheral 
pulses. Left foot inspection showed important 
deformity, the foot being swollen, with increased 
local temperature related to the contralateral 
foot. The post amputation wound site had a 
good evolution, with no signs of infection 
(Figure 2a). The right foot examination revealed 
intense skin dryness of the plantar foot and ham-
mer toes.

Laboratory tests revealed: HbA1C 11.7%; 
glycemia 168 mg/dL; lipid profile including se-
rum triglycerides 250 mg/dL, total cholesterol 
154.45 mg/dL, HDL cholesterol 20.12 mg/dL, 
and calculated LDL cholesterol 84.3 mg/dL; 
eGFR 66.04 mL/min/1.73; and albumin/creati-
nine ratio 60.28 mg/g creatinine. Bacteriological 
examination of the wound revealed MRSA sensi-
tive to quinolones, vancomycin, tigecycline, li-
nezolid and resistant to beta-lactam antibiotics, 
macrolides, rifampicin, gentamicin, and doxycy-
cline. 

Other significant investigation were: plain ra-
diographies for the left foot (Figures 2b and 2c) 
and the right foot (no signs of CF), fundoscopy 
revealing mild non-proliferative diabetic retino-
pathy (NPDR), ankle-brachial index 1.2 for the 

CharCot foot – a diagnostiC Challenge

FIGURE 1. Left foot clinical evolution: a) and b) 
aspects after initial trauma; c) two weeks before 
admission; d) in the morning of the presentation at 
the emergency room

FIGURE 2. Clinical (a) and radiological (b, c) aspects of left foot five 
days after surgery. Plain radiographies reveal Charcot-specific lesions 
involving tarsometatarsal region; arterial calcifications
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right foot, and bilateral alteration of temperature 
sensation, vibration perception, and touch-pres-
sure sensation more prominent on the left foot.

The main diagnostics established were as fol-
lows: type 2 diabetes mellitus, insulin-requiring 
and left hallux trans-metatarsal amputation for 
wet gangrene of the left hallux, associating Char-
cot neuroarthropathy (left foot) in the context of 
DPN. Diabetes appeared in the presence of me-
tabolic syndrome, and at the time of diagnosis 
the patient had mild NPDR as microvascular 
complication and ischemic cardiomyopathy as 
macrovascular complication. Microalbuminuria 
may be explained by the acute glycemic imba-
lance and requires further assessment.

During hospitalization, the patient was given 
basal insulin therapy with glargine and metfor-
min, with good glycemic control. He has also re-
ceived daily surgical assessment and wound 
cleansing, antibiotic therapy according to anti-
biogram.

In this context, the recommended nutrition 
therapy at discharge included 1800 kcal/day di-
stributed as 55% carbohydrates (247 g), 20% pro-
teins (90 g), 25% fats (50 g), and Sodium 
<2,300 mg/day. The recommended antidiabetic 
the  rapy was long acting insulin analog glargine 
30 units/day associated with metformin 
2000 mg/day. The patient has also received levo-
floxacin 500 mg/day p.o. for seven days, high 
dose of atorvastatin, acetylsalicylic acid 75 mg/day, 
omeprazole, enalapril, metoprolol, a combination 
including benfotiamine, pyridoxine clorhydrate, 
cyanocobalamin, and tioctic acid. q

DISCUSSION

Given the patient’s high HbA1c level, the pres-
ence of symptoms suggesting insulin defi-

ciency, and the recently occurred major surgical 
event, we considered that a basal insulin regi-
men associated with metformin was the most 
favorable option at the moment. However, ac-
cording to the current guidelines, since the pa-
tient had ischemic cardiomyopathy, it would be 
a priority to introduce modern antidiabetic drugs 
with proven cardiovascular disease (CVD) bene-
fit. On the other hand, an optimal weight ma-
nagement in a previous obese patient would be 
important, because it would reduce weight-bea-
ring on the operated limb. The options would be 
either a sodium glucose cotransporter 2 inhibitor 

with proven CVD benefit or a GLP1-receptor 
agonist with proven CVD benefit and good effi-
cacy for weight loss. The choice will depend on 
the patient’s metabolical and clinical evolution, 
avoiding medication that increase the risk of am-
putation. A HbA1c target of 6.5-7% was recom-
mended (4).

Nutrition therapy is important, since the 
offloading procedures may produce changes in 
lifestyle, including limitation of physical activity 
(5). Diet recommendations were in agreement 
to the current guidelines for diabetic patients, 
targeting weight loss (5-10% of his weight over 
the next six months); the other comorbidities 
have been also approached according to guide-
lines (4). Targeting oxidative stress may be an op-
tion in such patients, since it is linked to DPN (6).

The literature data show that in 25% of CF 
cases the diagnose is missed or delayed, due to 
the resemblance with more common clinical 
conditions, such as ankle sprain, osteomyelitis or 
cellulitis, deep venous thrombosis, gout (1, 3, 7). 
The diagnostic of acute CF must be suspected in 
any patient with diabetes and a red, swollen, 
painful and warm foot (8). However, in this case, 
diabetes was diagnosed only after the onset of 
major complication, although the patient pre-
sented many criteria for diabetes screening, and 
this late diagnosis was an important contributor 
to the defective management of the case prior to 
the current admission (9). Radiological findings 
confirmed the diagnosis.

Undiagnosed diabetes is a public health issue 
highlighted by this case. In Romania, the overall 
prevalence of diabetes mellitus in a population 
aged 20-79 years was 11.6%, of which 2.4% had 
unknown diabetes (10). The benefits of thera-
peutically antidiabetic interventions, such as re-
duction of complication rate, are lost for those 
with undiagnosed diabetes (11). One of the most 
important complications is DPN, which is esti-
mated to affect about 30-50% of people with 
diabetes and which may lead to structural foot 
deformities, foot ulcers and amputations (1, 12). 
However, peripheral nerve dysfunction is not 
only specific to diabetes, the literature showing 
that sensory peripheral neuropathy is also linked 
to some conditions that present high risk for de-
veloping diabetes, such as prediabetes, obesity 
and metabolic syndrome (13). 

It is noticeable that our case presented some 
typical features for patients with CF such as uni-
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laterality, appearance in sixth decade of life, 
male gender (tending to prevail in some studies), 
involvement of midfoot and association with 
obe sity (2, 7). A longer diabetes duration 
(>10 years) is correlated with CF. For our pa-
tient, it is difficult to estimate the real duration of 
diabetes (2). The absence of pain caused by 
DPN may expose the foot to external factors 
such as ill-fitting foot wear, and could lead to fur-
ther complications, especially when the foot is 
already at risk for ulcers or amputation because 
of the deformity, as it happened the case de-
scribed by us (4, 14).

Diabetic foot care must be performed by a 
multidisciplinary team, including a podiatrist and 
a vascular surgeon (15). Since patients associa-
ting peripheral artery disease and CF have a ma-
jor risk for ulceration and amputation, it may be 

useful for our patient to complete the vascular 
assessment (16). q

CONCLUSION

It is necessary to rise diabetes awareness and 
improve medical education regarding DPN and 

CF in all medical fields. An early detection may 
reduce the risk of deformities and fractures. 
Since the literature data show that prediabetes, 
obesity and metabolic syndrome are associated 
with sensory peripheral neuropathy, screening 
for this type of neuropathy might be necessary 
not only in patients with diabetes but also in 
those at risk for developing type 2 diabetes. q 
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ABSTRACT
Even though rare in the orbital region, lymphomas are reported as the third most common malignancies 

of the conjunctiva, following squamous cell carcinoma and melanoma. It is estimated that more than 
95% lymphomas in periocular tissues are B cell in origin. We present a case of extra-nodal marginal zone 
lymphoma (MZL) of MALT type of the ocular adnexa, successfully treated with chemoimmunotherapy 
R-CVP.

Keywords: symptomatic extra-nodal MZL of MALT CD20+, low grade lymphoma, R-CVP.   
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INTRODUCTION

Marginal zone lymphoma (MZL) is 
a group of indolent lymphomas 
that originates from marginal 
zone B cells in lymph nodes or 
extra-nodal tissues. Based on 

World Health Organization (WHO) classifica-
tions, MZL consists of three subtypes: (1) Splenic 
MZL; (2) Nodal MZL; and (3) Extra-nodal MZL, 
also called mucosal associated lymphoid tissue 
(MALT) lymphoma (1, 2). 

Even though rare in the orbital region, lym-
phomas are reported as the third most common 
malignancies of the conjunctiva, following squa-
mous cell carcinoma and melanoma (3). It is esti-
mated that more than 95% lymphomas in peri-
ocular tissues are B cell in origin (4). Extra-nodal 
marginal zone lymphoma (EMZL) of mucosa-as-
sociated lymphoid tissue (MALT) type is the most 
common cases (accounting for up to 80% cases 
of primary ocular adnexal lymphoma), followed 

by follicular lymphoma and diffuse large B-cell 
lymphoma (5). q 

CASE DESCRIPTION

A 50-year-old male patient presented with left 
eye lid mass which grew slowly for one year 

and caused pain and blurred vision. Physical exa-
mination revealed an irregular-shaped tumour in 
the left eyelid and tenderness. A CT scan of the 
orbital showed a retrobulbar mass 3 x 2.9 x 5.4 cm, 
extended into the intraconal and extraconal of 
the left orbit, with the left eye globe pushed into 
the anterior. The retrobulbar mass had also obli-
terated the superior rectus muscle, lateral rectus 
muscle, and left lacrimal gland. After biopsy, his-
topathology and immunohistochemistry revealed 
extra-nodal marginal zone lymphoma (MZL) of 
MALT CD20+.

We made a working diagnosis of extra-nodal 
MZL of MALT CD20+ of the left retroorbital 
stage 1E. Since the patient had a symptomatic 
disease and after discussing treatment options 
with him, we administered R-CVP (Rituximab, 
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Cyclophosphamide, Vincristine and Prednisone) 
chemoimmunotherapy every three weeks for six 
cycles. Even though he developed leukopenia, 

nausea, vomiting, alopecia, and neuropathy, the 
patient finished the treatment completely. The 
response of treatment was excellent, his symp-
toms improved significantly and the follow up 
CT scan indicated a decrease in tumour size. q

DISCUSSION

Extra-nodal MZL is the most common subtype 
of MZL (5). It can arise at almost any extra-no-

dal sites: salivary glands, ocular adnexa, thyroid 
gland, and lung. It is often associated with chro-
nic antigen stimulation (2). Since the disease is 
rare, there are only a few randomized trials test-
ing the various treatment options. Consequently, 
there is very little guidance on how to manage 
MZL (2).

This was a case of extra-nodal MZL of MALT 
type of the ocular adnexa (non-gastric MALT 
lymphomae) occurring in the retrobulbar region, 
Stage IE, confirmed with a positive CD20 immu-
nohistochemistry staining. 

There is a strong association between chronic 
infection/inflammation and the pathogenesis of 
extra-nodal MZL in ocular adnexal with 
Chlamydia psittaci (1). 

One of the mainstay treatments for extra-no-
dal MZL of MALT type is by administering exter-
nal beam irradiation, which is said to lead to very 
high local control rates of 85% to 100% (5). 
However, for diseases in the ocular adnexa re-
gion, irradiation may have risks of eye related 
side effects, such as dry eye, conjunctivitis and 
cataract, and even loss of sight due to ra-
diation-induced retinopathy (6, 7). 

Rituximab, an anti CD20 antibody immuno-
therapy, has been shown to have significant acti-
vity against extra-nodal MZL of MALT type and is 
safe, with mild to moderate adverse events (7, 
8). We thus administered Rituximab immuno-
therapy in combination with Cyclophospha-
mide, Vincristine and Prednisone every three 
weeks for six cycles, and the results were excel-
lent.

According to Teckie S et al, early stage extra-
nodal MZL of MALT type, defined as having a 
stage of IE–IIE, are shown to have good long-
term outcome with five-year relapse-free survi-
val and overall survival of 60% and 89%, respec-
tively. Curative-intent treatment led to fewer 
relapses and reduced the need for salvage (9). 

FIGURE 1a. 
Clinical Image of 
the patient before 
R-CVP treatment, 
showing left 
eyelid mass

FIGURE 1b. 
Clinical Image of 
the patient after 
R-CVP treatment, 
showing 
significant 
reduction of the 
mass

FIGURE 2a. Orbital CT Scan before R-CVP 
treatment, showing left retrobulbar mass

FIGURE 2b. Orbital CT Scan after R-CVP 
treatment, showing a reduction of the left 
retrobulbar mass
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The treatment with anti CD20 antibody com-
bination chemotherapy may constitute a promis-
ing alternative to external beam irradiation and 
its potential toxicity. Due to the large size of the 
tumour and its infiltration to the adjacent mus-
cles causing symptomatic exophthalmos and 
pain, we administered R-CVP to the patient, 
since it was also covered by our national health 
insurance and widely used in public hospitals. 
Moreover, the side effects of R-CVP are generally 
well tolerated. q

CONCLUSION

Ocular adnexal extra-nodal MZL of 
MALT CD20+ is an indolent lymphoma 

and if symptomatic, the response of treatment 
with R-CVP is good. q
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ABSTRACT
Introduction: Massive intracerebral hemorrhages and large internal carotid artery infarcts may cause 

early death due to severe cerebral edema with elevated intracranial pressure, despite maximal medical 
therapy. Decompressive craniectomy may be of benefit to these patients in terms of survival and even 
functional outcome. The aim of our paper is to present two cases that illustrate the use of decompressive 
craniectomy both in ischemic and hemorrhagic stroke, followed by a discussion on the indication and right 
timing of the intervention, but also on the outcome of these patients. 

Materials and methods: We present the cases of a 38-year-old man with a right lenticular and capsular 
hemorrhage who underwent decompressive craniectomy in the first 24 hours from onset of symptoms and 
a 64-year-old patient with an ischemic stroke in the territory of the left carotid artery with a decompressive 
craniectomy performed at more than 72 hours from the beginning. For each of the two cases, we analyzed the 
following parameters: neurologic status, Glasgow Coma Scale, aspect of the cerebral computed tomography 
before and after surgery, in-hospital complications and modified Rankin Scale at discharge.

Outcomes: While the intervention was life-saving in both cases, the procedure had different functional 
outcomes. 

Conclusion: Decompressive craniectomy may be a life-saving procedure for patients with both 
hemorrhagic or ischemic strokes complicated with massive edema and increased intracranial pressure. 
When performed in the first 48 hours, especially in patients with ischemic stroke aged less than 60, it may 
also improve the functional outcome compared to conservative treatment.  

Keywords: decompressive craniectomy, ischemic stroke, intracerebral hemorrhage.

2020; 15(1): 129-133

INTRODUCTION

Massive intracerebral hemorrha-
ges and large internal carotid ar-
tery infarcts may cause severe 
cerebral edema with elevated 
intracranial pressure. Conserva-

tive treatment has limited efficacy in these pa-

tients, while decompressive craniectomy may be 
life-saving, but it is to be mentioned that the de-
cision is not always easy. q

MATERIALS AND METHODS

We present the cases of two patients, one 
with hemorrhagic stroke and the other 
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one with ischemic stroke, both undergoing de-
compressive surgery. For each case, we analyzed 
the neurologic status, Glasgow Coma Scale, as-
pect of the cerebral computed tomography be-
fore and after surgery, in-hospital complications 
and modified Rankin Scale at admission and dis-
charge.

Case 1

A 38-year-old man presented to the Emergency 
Room of our hospital for sudden onset of motor 
weakness affecting his left limbs, left facial asy-
mmetry and severe dysarthria. The patient had a 
medical history of arterial hypertension, for 
which he received antihypertensive treatment, 
as well as intracerebral hemorrhage (located in 
the left basal ganglia) eight months prior to ad-
mission. His modified Ranking Scale score at ad-
mission was 0, with no cognitive impairments. 

At time of admission to our clinic, the patient 
had a Glasgow Coma Scale score of 9. The neu-
rological examination revealed left hemiplegia, 
left central facial palsy, Babinski sign on his left 
side and severe dysarthria.

Cerebral computed tomography (CT) per-
formed at admission showed a right lenticular 

and capsular hemorrhage of 55/29 mm, with 
moderate edema and a 10 mm shift of the me-
dial line. The patient was immediately trans-
ferred to the Neurosurgery Department, where a 
right fronto-temporo-parietal decompressive 
craniectomy was performed at about eight hours 
from symptom onset. 

The initial postoperative clinical status was se-
verely impaired. He was transferred in the Inten-
sive Care Unit of our hospital. The cerebral CT 
scan performed after the intervention revealed 
herniation of the cerebral structures through the 
surgical breach. The size of the hemorrhage was 
stationary, being surrounded by significant ede-
ma, with a 10 mm shift of the medial line.  

He developed acute respiratory insufficiency, 
needing an emergency tracheostomy, which was 
complicated with a respiratory tract infection 
with Serratia spp. He had severe dysphagia, so 
he needed a nasogastric tube. He also deve-
loped an urinary tract infection because of the 
urinary catheterization. 

Under treatment with antibiotherapy and os-
motic diuretics his evolution was gradually favo-
rable. After one month his tracheostoma was re-
moved. He was able to breath, speak and eat, 
with no residual dysphagia. He was transferred 

deCoMpressive CranieCtoMy: the right Call at the right MoMent

FIGURE 1. Cerebral CT scan performed at 24 hours after decompressive craniectomy

FIGURE 2. Cerebral CT scan performed at 4 weeks after decompressive craniectomy
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back to our clinic, with a Glasgow Coma Scale of 
15 points. 

Serial cerebral CT scans showed progressive 
remission of the edema, shrinkage of the hemor-
rhage and the reversion of the medial structures 
to the right position (Figures 1 and 2). 

The patient was discharged one month and a 
half after the craniectomy. At the time of dis-
charge, he presented with left hemiparesis and 
slight dysarthria and was oriented in time and 
space, with a modified Rankin Scale score of 
four points. 

Case 2 

A 64-year-old man was transferred to our clinic 
from a regional hospital, where he had been ad-
mitted three days before for motor deficit in his 
right limbs and global aphasia. The patient had a 
medical history of arterial hypertension, for 
which he received antihypertensive treatment. 
His prior modified Rankin Scale Score was 0, 
with no cognitive impairments. 

The neurological examination showed right 
hemiplegia, right central facial palsy, right homo-
nymous hemianopsia and global aphasia, with a 
Glasgow Coma Scale of 13 points.

The cerebral CT scan at admission showed an 
extensive hypodensity in the left cerebral hemi-
sphere, suggestive for an ischemic stroke in the 
territory of the left carotid artery, with moderate 
edema and a medial structural shift of 4 mm. 
Also, a Doppler ultrasonography of the cervical 
and cerebral arteries was performed, which re-
vealed occlusion of the left internal carotid ar-
tery.

The patient received antiplatelet therapy with 
aspirin and osmotic diuretics, but his clinical 
evolution was unfavorable and his neurological 
status got worse. Three days later, his Glasgow 
Coma Scale score was eight points. Another ce-
rebral CT scan was performed at that moment 
and a massive diffuse edema in the left hemi-
sphere with an 8 mm displacement of the me-
dial line structures was observed. The patient 
was transferred to the Neurosurgery Clinic, 
where he underwent left fronto-temporo-pari-
etal left decompressive craniectomy. 

After surgery, the patient continued to receive 
antiplatelet therapy and osmotic diuretics. The 
only in-hospital complication was a urinary tract 
infection with a common germ due to urinary 
catheterization, which was managed with antibi-
otic therapy. 

Repeated cerebral CT scans showed the pre-
sence of frontal, temporal, parietal, insular and 
lenticulo-capsular left hypodensity, with minimal 
herniation of the cerebral structures through the 
craniectomy breach, with progressive resolution 
of the edema and remission of the medial line 
shift (Figures 3 and 4). 

The neurological status improved slowly. At 
discharge, the patient still presented hemiplegia 
but only a slight mixed aphasia, with the pre-
dominance of expressive aphasia and a Glasgow 
coma Scale of 15 points. His modified Rankin 
Scale score was 4. q 

DISCUSSION

There are some questions that make the deci-
sion of performing a decompressive craniec-

tomy a difficult one: which patients are eligible, 
what is the right timing, and which will be the 
outcome? 

FIGURE 3. Cerebral CT scan performed at 24 hours after 
decompressive craniectomy

FIGURE 4. Cerebral CT scan performed at 10 days after 
decompressive craniectomy
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Occlusion of the internal carotid artery results 
in large ischemic strokes, associated with massive 
edema leading to severe intracranial pressure, 
herniation syndromes and even death (1).

Conservative treatment based on osmotic di-
uretics, hyperventilation and barbiturates did not 
show any benefit (2), mortality being as high as 
80% in these patients, despite maximal medical 
therapy (3). 

Decompressive craniectomy has been shown 
to be superior in terms of survival in such cases. 
Three randomized controlled studies (DESTINY, 
DECIMAL, HAMLET) proved a clear benefit in 
patients under the age of 60, with a survival rate 
increased up to 50% compared to conservative 
approach (4-6). DESTINY II trial showed an in-
crease in the survival rate for patients aged over 
60 as well (7). 

One of the ethical issues that emerges when 
such high survival rates are considered is whether 
these patients have a favorable functional out-
come, which in most of the studies is defined as 
a modified Rankin Scale (mRS) of 3 or less. While 
when evaluating patients under the age of 60 it 
was observed that there was a non-significant in-
crease in the number of those with severe mor-
bidity compared to the medical treated group, 
half of subjects aged over 60 had a mRS score ≥ 4. 
Among patients with the age of 60 or higher, only 
5% had a mRS score of 3 and none of them less 
than 3. Thus, decompressive craniectomy may 
be considered a life-saving but invalidating pro-
cedure for older patients (8, 9). 

Another important matter in question is the 
right timing of the intervention. While the stu dies 
mentioned above had a period of maximum 48 
hours from the onset of symptoms as an  inclu-
sion criterium, one recent study that enrolled 
1301 participants showed that decompressive 
craniectomy was beneficial when performed be-
fore herniation of the intracranial structures. The 
same study concluded that the risk of unfavo-
rable outcome was increased when the proce-
dure had been performed after more than 
72 hours (10). This was also the case for our 
ische mic stroke patient. As the patient was trans-
ferred to our clinic at 72 hours from symptom 
onset, our first choice was to treat him conserva-
tively. Because of the alteration of his neurologi-
cal status under antithrombotic and osmotic 
treatment, we have decided to perform decom-
pressive craniectomy at six days after onset.

Some clinical scores such as DASH (the risk of 
developing malignant middle cerebral artery in-
farction) (11) or EDEMA (Enhanced Detection of 
Edema in Malignant Anterior Circulation Stroke) 
(12) include a series of radiologic and laboratory 
variables, and can therefore be used to predict 
the risk of development of malignant infarction 
(9). 

Guidelines state that, for patients under the 
age of 60 whose neurological status worsen in 
the first 48 hours despite maximal medical the-
rapy, decompressive craniectomy is reasonable. 
For those older than 60, surgery may be consi-
dered, but families should be informed regarding 
the high risk of major disability and should be 
part of the decisional team (13).

While decompressive craniectomy has 
proved to be beneficial in terms of survival and 
even functional outcome in selected patients 
with malignant middle cerebral artery infarction, 
the benefit for those with spontaneous intracere-
bral hemorrhage is still debatable. Intracerebral 
hemorrhage accounts for up to 20% of all strokes, 
but the rates of mortality (54% mortality at one 
year) and disability (only 12 to 39% of patients 
being functionally independent) are higher than 
in patients with ischemic stroke (14). For our pa-
tients, the modified Rankin Scale at discharge 
was the same. However, there were some sig-
nificant differences in terms of in-hospital com-
plications. While the patient with ischemic stroke 
only developed urinary tract infection with a 
common germ, in the case of hemorrhagic stroke 
there were multiple and more severe complica-
tions and disabilities. He has also developed uri-
nary tract infection due to urinary catheteriza-
tion, presented dysphagia, needing a nasogastric 
tube, and developed acute respiratory failure. 
An emergency tracheostomy was performed, 
complicated with a respiratory infection with 
Serratia spp. 

Conservative treatment includes intensive 
measures of lowering the blood pressure and os-
motic or hypertonic saline agents for patients 
with increased intracranial pressure (15). 

The STICH and STICH II trials failed to de-
monstrate the superiority of early hematoma re-
moval over conservative medical treatment 
(16, 17). A systematic review published in Februa-
ry 2018 showed that decompressive craniecto-
my reduced mortality and might even improve 
functional outcome in patients with spontaneous 
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intracerebral hemorrhage. However, larger stu-
dies are needed to confirm these findings (18). 
SWITCH (Swiss Trial of Decompressive Craniec-
tomy versus Best Medical Treatment of Sponta-
neous Supratentorial Intracerebral Hemorrhage) 
is an ongoing randomized controlled trial that 
aims to demonstrate the superiority of the best 
medical therapy associated to decompressive 
craniectomy compared to best medical therapy 
alone in patients with acute intracerebral hemor-
rhage. The results will be available in 2021 and 
will probably shed some light on the subject (19). 
Both our patients received medical therapy as-
sociated to craniectomy.

According to guidelines, decompressive cra-
niectomy may be performed in patients with su-
pratentorial intracerebral hemorrhage and mid-
line shift or increased intracerebral pressure 
refractory to medical treatment (13). q 

CONCLUSION

Decompressive craniectomy may be a life-
saving procedure for patients with both 

hemorrhagic or ischemic strokes complicated 
with massive edema and increased intracranial 
pressure. When performed in the first 48 hours, 
especially in patients with ischemic stroke aged 
less than 60, it may also improve the functional 
outcome compared to conservative treatment. 
Although we expected that the patient with is-
chemic stroke would have a better functional 
outcome, this was probably due to the fact that 
he was over 60 years old and the intervention 
was performed after more than 48 hours from 
onset. q 
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 All materials must be emailed to 
editor@maedica.ro and contact data (email and 
phone number) of the corresponding author 
should be provided. The cover letter sent to-
gether with a submitted article must clearly 
show the significance and uniqueness of the 
chosen subject from the authors’ perspective.

Any submitted article has to be accompanied 
by statements regarding conflicts of interest, fi-
nancial support and, if applicable, acknow-
ledgements (for details, please check the offi-
cial journal’s protocols on www.maedica.ro), 
which should be filled and signed by the  
corresponding author on behalf of all authors 
and sent to editor@maedica.ro together with 
the cover letter, the text, figure(s) and table(s)  
of the article. All statements will be disclosed  
at the end of the article, before the Reference 
list.

THE GENERAL STRUCTURE OF THE ARTICLES

The submitted articles, written entirely in 
English, must contain:
(1) the title page – it should include the title 
of the manuscript as well as the full name of 
all authors, together with their current affilia-
tions; the corresponding author should be 
clearly identified, with appropriate contact 
data: telephone number, email, mailing 
address;
(2) the full text of the article (in Word for-
mat), preceded by the short title (running ti-
tle) of the manuscript (maximum six words) 

and an Abstract shortly describing Objec-
tives, Materials and methods, Results and 
Conclusions, which should be detailed in  
the same order in the full text of the manu-
script;
(3) statements on conflicts of interest, 
finan cial support and, if applicable, acknow-
ledgements;
(4) references – they should comply with 
the Anglo-Saxon model of the medical litera-
ture, being identified in the text by Arabic 
numbers and numbered based on when they 
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appear in the manuscript, which should cor-
respond to the citations mentioned in the 
reference list at the end of the manuscript;
(5) figure and/or table captions (each one 
must have a descriptive title, and if applica-
ble, explain symbols and abbreviations);
(6) figures and tables – each should be an 
individual high resolution (ideally, 300 dpi) 

JPEG, TIFF or PNG file, sent separately from 
the manuscript file; they should add clarity 
to the text, and not reiterate information re-
ported in the text or tables. In case images 
have peculiar features, it is recommended 
that the authors indicate the original source; 
specialized processing becoming the respon-
sability of the editors.

STRUCTURE OF THE JOURNAL

1. ORIGINAL PAPERS: CLINICAL OR  
BASIC RESEARCH

 � This section includes original articles that 
comply with the editing rules described in In-
structions for authors.

 � Content: fundamental or clinical research (di-
agnosis or treatment)

 � Dimensions: 6 10 pages, 4 5 explanatory ma-
terials (tables, graphs, figures)

 � Format: introduction (present status of the 
problem, premises and objective of the re-
search), material and methods, outcomes, 
conclusions 

 � References in the text.

2. BRIEF REPORTS

 � Authors are encouraged to bring to public at-
tention shortly described original studies, 
which represent promising outcomes of a 
personal initiative and pave the way for pub-
lishing results in extenso in the near future. 
Briefly described studies, that comply with 
the general format presented in Instructions 
for authors, may also be included.

 � Content: extraordinary clinical observations, 
ending with a confirmation (morphological, 
therapeutic, etc)

 � Dimensions: maximum six pages, 1 2 original 
pictures (clinical, imagistic, morphological)

 � References within the text (at comments).

3. CASE REPORTS

 � Authors who wish to present peculiar cases 
that are worthy of public attention must ex-
plain what made them choose a particular 
case and provide a description of clinical and 
paraclinical presentation, positive diagnosis, 
differential diagnosis, treatment, comments, 
and conclusion. It is widely known that this 
type of article is a starting point in editing 
medical papers and its strong point is not nece- 
ssarily its uniqueness but its educational value. 
Most case reports deal with unexpected as-

sociation between a disease and certain symp-
toms, or discoveries which shed new light on the 
pathogeny of a disease/side effect, or either 
unique or rare characteristics of a disease, or 
novel therapeutic approaches.

Case reports may also bring back into atten-
tion an issue already tackled in the past.

4. IMAGES IN MEDICINE

 � This section includes the presentation of one 
of the current types of imagery used in medi-
cine (ultrasound, CT, IRM, scintigraphy, etc.) 
and should have the following structure: clini-
cal information, imagistic diagnosis, imagery 
differential diagnosis, final clinical comments.

The section types described hereunder fall into two large categories:
A  – articles using the standard format of medical articles (1-8) 
B  – non-standardized articles that typically express authors’ own opinions/comments (9-17)
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5. STATE-OF-THE-ART
 � Articles published in this format inform about 
recent diagnostic and therapeutic progresses 
in a domain of medicine (controversial or 
not), which require the prompt attention of 
specialists.

6. REVIEWS

• Articles included in this section aim to cre-
ate a summary or overview of the current 
knowledge on a particular topic.

• Content: general information focusing on 
theoretical and/or practical issues (review 
of the literature)

• Dimensions: maximum 12 pages (the ar-
ticle can be published in two subsequent 
issues).

• Format: full text, with or without sections.
• References: recent (75% titles dating from 

the past five years), prioritizing articles 
published in extenso, quoting few ab-
stracts, textbook chapters or entire books, 
introduced in the text.

7. EDITORIALS

 � Editorials represent the scientific synthesis of 
a medical issue and should have the follo-
wing structure: background, content, com-
ments, conclusion. They may be authored by 
a member of the Editorial Board or a perso-
nality of the medical world who does not be-
long to the journal’s council. The same rules 
apply to State-of-the-art articles.

8. COMMENTS ON CLINICAL TRIALS

 � This section hosts comments on the relevance 
of recently published clinical trials.

9. EDITORIAL COMMENTS

 � This section presents comments authored by 
the editorial board or another famous per-
sonality on a relevant article published in the 
current issue of the journal.

10. REPORTS ON MAJOR CONGRESSES

 � This section is meant to keep specialists in-
formed on recent elite events of the medical 
world.

11. JOURNAL CLUB

 � This section presents comments on major ar-
ticles published in famous national and inter-
national journals of clinical medicine.

12. TRANSLATIONAL MEDICINE

 � Clinical implications of recently published 
major preclinical studies are commented and 
explained.

13. QUIZ

 � This section voices questions that clinicians 
constantly ask themselves and offers a syn-
thesis of answers provided by the current li-
terature.

14. VIGNETTES

 � These are comments on contemporary issues 
of the medical profession and any other com-
ment which may be of interest for physicians.

15. LETTERS

 � This section presents readers’ perspective on 
articles published in the journal, and grants 
authors’ right to opinion. 

 � The sender (any physician who wants to 
share his/her opinion on a certain article pu-
blished in this journal) must mention his/her 
full name and current affiliation and add a 
letter of intent (no more than one page) with 
a title, in order to provide convincing reasons 
for his/her letter to be published.

 � Only letters received no more than six months 
after the publication date of the discussed ar-
ticle are considered. 

16. BOOK REVIEWS

 � Synthetic reviews of most recent medical 
books.

17. UPDATES IN CLINICAL MEDICINE

 � This section presents a summary of the most 
important scientific events for each specialty 
published in major medical journals during 
the last few months.
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Manuscript submission

Authors are kindly asked to comply with the 
following recommendations.

For editing the manuscript text, Word pro-
cessing package should be used: Arial or Times 
New Roman, 12 font size, 1.5 line spacing, nor-
mal margins. 

Manuscripts must be submitted as attached 
files in Word format to editor@maedica.ro. Pro-
fessional image processing, scanning, graph pro-
cessing, if needed, are the responsibility of the 
editing team.

Referencing

Authors are encouraged to cite articles that 
have previously been published in Maedica J 
Clin Med, but these should not exceed 20% of all 
citations.

Citation examples mentioned below must be 
strictly followed.

Entire books: Authors/editors, name and 
initial(s) of surname (no full stop). Title, Edition (if 
suitable). Place of publication: Publishing House, 
Year.

Example: Carrel A, Cutler EC, Gross RE, 
Debakey ME. The Closing of Holes, Replacing of 
Valves and Inserting of Pipes, or How Cardiovas
cular Surgeons Deal with Knives, Knaves and 
Knots. New York: York University Press, 1984.

Chapters from books and volumes written 
by different authors: Author of the chapter, 
name and initial(s) of surname (no full stop). Title 
of the chapter. Particle „In:” followed by authors/
editors of the volume. Title in Italic, Edition (if 
suitable). Place of publication: Publishing House, 
Year, followed by colon and pages where the 
chapter is to be  found.

Example: Nichols WW, O’Rourke MF. 
Aging, High Blood Pressure and Disease in Hu-
mans. In: Arnold E, ed. McDonald’s Blood Flow 
in Arteries: Theoretical, Experimental and Clinical 
Principles. 3rd ed. London/Melbourne/Auckland: 
Lea and Febiger; 1990:398 420.

Articles: Authors, name and initial(s) of sur-
name, no full stop, only the first three, followed 
by etc, in case there are more than four. Title of 
the article. Title of the Journal in international 
abbreviation, Italic. Year, followed by semicolon. 
Volume, followed by colons. Pages where the ar-
ticle may be found.

– Note: If the article quoted is published in 
abstract (e.g., journal, volume with abstracts of 
scientific events), the source will be indicated 
preceded by „Abstr. in:“

Example: Lems WF, Ader HJ, Lodder MC  
et al. Reproductibility of bone mineral density 
measurements in daily practice. Ann Rheum Dis 
2004;63:285 289

Every manuscript is immediately registered, and the registration number is communicated to 
authors by email, at the earliest convenience.
Any correspondence for the journal should be sent to: editor@maedica.ro.

 � Manuscript receipt is promptly confirmed to 
the corresponding author by an email, which 
is also mentioning the registration number, 
the date the manuscript was received and the 
fact that the manuscript was handed out to a 
specialised member of the Editorial Board 
(subject editor) by the Editor in chief/Deputy 
editors.

 � The initial responsibilities of a subject editor 
consist of checking whether the manuscript 
complies with the editing criteria:
• if it does not comply with these criteria, 

the subject editor will send a brief email 
to the corresponding author, with the re-
quest to re-write the manuscript accor-
ding to the editorial criteria.
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• if there are serious errors of content 
and/or editing, the manuscript will be re-
jected ab initio by the Editor in chief.

• if the manuscript complies with the 
editing requirements from the very 
beginning, the subject editor selects two 
peer-reviewers (either from those already 
accredited by the journal or from a bulk 
of new proposals), and it is compulsory 
that one of them belongs to an academic 
setting other than the authors of the 
manuscript.

Note: In this respect, the data base with 
potential peer reviewer plus new proposals 
will be used.

 � Possible objections formulated by authors 
against reviewers are to be seriously taken 
into consideration by the journal’s editors.

 � The subject editor (or the editorial board on 
subject editor’s request) invites the peer re-
viewer by email to evaluate the manuscript 
(attached ias a Word Document) within 
two weeks.

 � The reviewers’ decision (approval without re-
vision, approval with major/minor revision, 
rejection) is promptly emailed to the corre-
sponding author (in CC to editor@maedica.
ro) by the subject editor.

 � If the manuscript gets approval with revi-
sion, the anonymous comments of reviewers 
will be conveyed together with the reviewers’ 
decision and a statement of the subject edi-
tor, which will be the synthesis of the review-
ers’ opinions.

 �  Within four weeks, the corresponding author 
should send the revised version (complying 
with the initial submittal requests, mentio-
ning the initial registration number of the 

manuscript followed by „.R1“), together with 
an attached letter/Word document to an 
email (to the subject editor and CC to 
editor@maedica.ro) which clearly explains 
how the manuscript was modified according 
to each of the reviewers’ comments/sug-
gestions.

 � The subject editor will convey the corre-
sponding author’s answer to the peer review-
ers. If the corresponding author’s answer is 
satisfactory, they will inform the subject edi-
tor about their decision of approving the re-
vised version of the manuscript („.R1“) for 
publication.

 � If the peer reviewers consider the corre-
sponding author’s answer is only partially sa-
tisfactory, they will request an additional eval-
uation of the manuscript through new item 
by item comments (in which case the manu-
script will receive the extension „.R2“), the 
editing process following the same route as in 
the case of the first revision.

 � If the peer reviewers consider the revision re-
quests were poorly met/not met on both revi-
sions, they will inform to the subject editor 
that the manuscript is not accepted for publi-
cation.

 � Once a manuscript is accepted for publica-
tion, the reviewers’ decision will be commu-
nicated in an editorial meeting (by an email 
to to all@maedica.ro, which immediately 
gets to all members of the editorial board). 
During this meeting, the degree of priority 
for the manuscript is established, depen-
ding on the following criteria:
• reviewers’ opinions;
• none of the authors has two articles (as 

first author) in the same issue of the jour-
nal;

• the degree of coverage for the different 
sections of the journal.
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 1. Which therapeutic measures may be used against 
COVID 19:
    a. Vaccines
    b. Drugs
    c. Plasma with antibodies
    d. RNA therapies
    e. Cytokines

2. Which of the following therapies are already being 
used in experimental trials against SARS-CoV-2?
    a. Cloroquine
    b. Redemsivir
    c. Nitadoxanid
    d. Evolocumab
    e. Tocilizumab

3. Vaccines developed against SARS-CoV-2 include:
    a. Attenuated virus vaccines
    b. Virus-like particle vaccines
    c. DNA-based vaccines
    d. mRNA-based vaccines
    e. Glycolipid based vaccines

4. In pregnant SARS-CoV-2 positive women
    a. Fetal heart rate should be monitored daily
    b. Dexamethasone injection for fetal lung 

maturation should be considered
    c. Vaginal delivery should be preferred
    d. New-born cleaning should be postponed
    e. Umbilical cord clamping should be 

postponed

5. Type 2 diabetes 
    a. Is present in more than 90% of adult diabetic 

patients
    b. Has a worse prognosis in partner deprived 

patients
    c. Has a worse prognosis in work deprived 

patients
    d. Has a worse prognosis in people with a low 

socioeconomic status, due to its cardiovascular 
complications

    e. Is more present in highly educated 
populations

6. Vitamin D deficiency
    a. Produces bone demineralization

    b. Is more present in infertile men
    c. May alter semen quality in men
    d. Decreases hearing quality in diabetic persons
    e. May increase retinopathy severity in diabetic 

persons

7. In lymph nodes
    a. The medulla is the principal site of the 

immune response
    b. Their architecture may be altered by obesity
    c. Their function may be altered by the higher 

cytokine level in obesity
    d. The altered function of axillary lymph nodes 

may account for the worse prognosis of breast 
cancer in obese women

    e. Their dimensions may be increased due to fat 
deposit in obese patients

8. In colonic diverticulosis
    a. Prevalence decreases with age
    b. Specific diet may increase prevalence in 

Western developed countries
    c. Genetic factors are clearly involved
    d. It is a curious increase in Japan, from 1.6%  in 

1975 to 25% in 2000 
    e. It is a curious steady state in Korea, with a 3% 

maximum prevalence

9. In takotsubo syndrome
    a. The  name comes from octopus trap in 

Japanese
    b. It has a prevalence of less than 1% in patients 

with acute coronary syndromes
    c. The majority patients are young women
    d. An ordinary negative emotion may be a 

trigger
    e. Positive emotions may trigger it, called 

“happy heart syndrome”

10. Decompressive craniectomy
    a. May be useful in large ischemic stroke
    b. May be useful in hemorrhagic stroke
    c. May be useful in large internal carotid infarcts
    d. May be useful in medium size cerebral 

tumours
    e. May be a lifesaving but invalidating procedure 

in older patients

CME QUIZ

MAEDICA - A JOURNAL OF CLINICAL MEDICINE
Maedica J Clin Med 2020;15(1)



140 Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 1, 2020

Dear readers, 

Since 2006, when Mædica J Clin Med was initiated by Prof. Dr. Mircea Cinteza, the journal has been 
constantly aiming at improving the quality of clinical practice in Romania by both its specialized 
editorial content and the strong commitment of over 50 national and international reputed scientists 
serving as its editorial board members, such as Prof. Dr. Mircea Cinteza (the editor-in-chief of 
Mædica J Clin Med), Acad. Prof. Dr. Ioanel Sinescu – Rector of “Carol Davila” University of Medicine 
and Pharmacy (UMF) in Bucharest, Prof. Dr.  Dragos Vinereanu – Pro-Rector of “Carol Davila” UMF,  
Prof. Dr. Mircea Beuran, Prof. Dr. Adrian Streinu-Cercel and many others.
 Mædica J Clin Med appears four times a year, under the scientific auspices of “Carol Davila” 
University of Medicine and Pharmacy in Bucharest. It is accredited by the Romanian College of 
Physicians (RCP) (10 CME credits/annual subscription + 8 Distance CME credits) and indexed in 
PubMed (which confers each author 30 CME credits/published paper) as well as in other international 
scientific databases. 
 Only subscribers will receive a certificate for 8 Distance CME credits, which will be issued at the end 
of their subscription period if each subscriber has already sent all the 4 CME quizzes in a year with a 
grade of at least 75% of the questions correctly solved.
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