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It is properly called Heart Failure with Pre-
served Ejection Fraction (HFpEF) (1). 

Heart failure (HF) appears when the 
heart cannot supply the proper flow to the 
organs. This occurs under two conditions: 

when the myocardial contractility is not good 
and/or when the ventricles (especially the left 
one) do not fill adequately. The two conditions 
generally coexist. However, there are many situa-
tions in which only the heart does not fill properly 
due to myocardial reasons. Other non-myocardi-
al conditions of improper filling, such as pericar-
dial constriction, mitral stenosis or others, are not 
excluded from the guideline as causes of HF, but 
the real problem is when the bad filling is caused 
by a myocardial reason (1). Today it is believed 
that the isolated improper filling of the ventricles 
accounts for about half of the total number of 
heart failure cases, but this estimate is expected to 
be exceeded in the future. 

The definition of chronic heart failure is based 
on symptoms, evaluation of heart performance 
(either systolic or diastolic) and biomarkers (1).  A 
heart condition responsible for the condition (ei-
ther etiologically related to it or as a comorbidity) 
should also be identified. 

It is well known that the symptoms or signs of 
congestion are not specific for HF and they have to 
be evaluated with care by an experienced clini-
cian. The echocardiographic evaluation of the 
heart performance is also a complicated approach, 
with many gaps in defining systolic performance, 
but even more for the diastolic function. Among 
biomarkers, BNP and/or NT-proBNP are the most 
frequently used today, but there are numerous 
conditions with demonstrated HF and normal 
BNP and NT-proBNP (1). In these conditions, the 
diagnosis of HFpEF may be difficult and many er-
rors may occur at the first clinical evaluation.

To put a good diagnosis is important for both 
therapy and prognosis. A few years ago, the pro-
gnosis of HFpEF was considered to be as bad as 
that of HF with reduced contractility (HFrEF), 
which means a generally bad prognosis. The the-
rapy of HFpEF is regarded as non-specific. Even if 
today the prognosis of HFpEF is deemed to be 
better than that of HFrEF (2) and some specific 
therapies are described, these therapies are more 
effective for special subgroups in clinical trials (3). 
Under these circumstances, the rapid, correct and 
detailed diagnosis of HFpEF is mandatory.
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In this respect, the ESC has very recently esta-
blished a new algorithm for the detailed and se-
cure diagnosis of HFpEF (4). Therefore, the signi-
ficance of some biomarkers which are modified in 
this condition has to be analyzed (5).

The ESC’s proposed algorithm consists in four 
steps, P, E, F1 and F2, and is therefore called PEFF 
(4). The first step, P, includes detailed clinical 
examination and search of comorbidities, ECG, 
detailed standard echocardiography, BNP and the 
six-minute walk test. The second step, E, progresses 
to a comprehensive echocardiographic exami-
nation and a detailed analysis of the natriuretic 
peptides. It is important to note the various 
conditions in which BNP or NT-proBNP become 
non-diagnostic for heart failure (5). The third step, 
F1, comes to a diastolic stress test and the 
beginning of invasive hemodynamic measure-
ments. The fourth step is the most complicated 
one, including magnetic resonance imaging (MRI), 
genetic tests, different biopsies and other ap-
proaches.

From this perspective, HFpEF becomes one  
of the most difficult diagnoses in cardiology. And 
for what? For a prognosis which is better than  
that of HFrEF and the lack of a global specific 
therapy.

In my opinion, just to simplify the matter, some 
of the many existing biomarkers which are cur-
rently described as modified in HFpEF will be-
come more useful. In the detailed paper of Carnes 
and Gordon (5), the presence and significance of 
various markers is discussed:

- troponins (linked to myocardial damage);

- soluble ST2 (sST2) and galectin-3 linked 
to fibrosis;

- pentraxin 3 and von Willebrand factor – 
some of the markers related to inflammation;

- GDF-15, which parallels the diastolic 
dysfunction.

The evaluation of such markers goes even 
more profoundly to the metabolomics range, and 
a review of this domain has been recently pre-
sented (6). The profile of the multiple analysed 
markers was different in HFpEF in comparison 
with HFrEF. Patients with new onset of HF had 
higher levels of cyclic GMP, cyclic AMP and se-
rine, indicating more oxidative stress. Other mar-
kers which were shown to be increased in HFpEF 
revealed endothelial dysfunction, hypoxia and 
inflammation. All these suggest an important in-
volvement of microvascular dysfunction in HFpEF 
as compared to HFrEF.

In this respect, the direction of cardiology to-
wards the evaluation of heart failure goes into two 
directions. One is to complicate the diagnosis by 
pathophysiological markers to detail the particular 
mechanism which is more involved in the com-
mon clinical form of HFpEF. The other one pro-
motes a more practical medical attitude which 
enables to sort patients with heart failure, from 
the beginning, into three categories: according to 
the mechanism, according to the activity of the 
pharmaceutical pathway and according to the sig-
nature of different subgroups (7).

In this way, even the general classification of 
heart failure could be modified and better linked 
to therapy. q

ChroniC heart Failure with normal ContraCtility

1. Ponikowski P, Voors AA, Anker SD, et al. 
2016 ESC Guidelines for the diagnosis 
and treatment of acute and chronic heart 
failure: The Task Force for the diagnosis 
and treatment of acute and chronic heart 
failure of the European Society of 
Cardiology (ESC) Developed with the 
special contribution of the Heart Failure 
Association (HFA) of the ESC.  
European Heart Journal 2016;37:2129-2200 
https://doi.org/10.1093/eurheartj/ehw128.

2. Dunlay SM, Roger VL, Redfield MM. 
Epidemiology of heart failure with 
preserved ejection fraction.  
Nat Rev Cardiol 2017;10:591-602.  
doi: 10.1038/nrcardio.2017.65.

3. Solomon SD, McMurray JJV, Anand IS, 

et al for the PARAGON-HF. 
Investigators and Committees. 
Angiotensin–Neprilysin Inhibition in 
Heart Failure with Preserved Ejection 
Fraction. N Engl J Med 2019 September 1. 
doi: 10.1056/NEJMoa1908655.

4. Pieske B, Tschope C, deBoer RA, et al. 
How to diagnose heart failure with 
preserved ejection fraction: the HFA-
PEFF diagnostic algorithm: a consensus 
recommendation from the Heart Failure 
Association (HFA) of the European 
Society of Cardiology (ESC).  
Eur Heart J 2019 Aug 31. pii: ehz641.  
doi: 10.1093/eurheartj/ehz641.

5. Carnes J, Gordon G. Biomarkers in  
Heart Failure With Preserved Ejection 

Fraction: An Update on Progress  
and Future Challenges.  
Heart, Lung and Circulation 2019.  
https://doi.org/10.1016/j.hlc.2019.05.180

6. Hage C, Lofgren L, Michopoulos F, et al. 
Metabolomic profile of patients with new 
onset of heart failure – more 
microvascular dysfunction in patients 
with preserved ejection fraction 
compared to reduced ejection fraction – 
the PREFERS Study. ESC Congress 2019 
abstract and presentation FP – 217.

7. Triposkiadis F, Butler J, Abboud FM, et al. 
The continuous heart failure spectrum: 
moving beyond an ejection fraction 
classification. Eur Heart J 2019;26:2155-2163. 
doi: 10.1093/eurheartj/ehz158.

References



Mædica  - a Journal of Clinical Medicine

Original paper

191Maedica   A Journal of Clinical Medicine, Volume 14, No. 3, 2019

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2019.14.3.191

The Romanian National Registry  
of non-ST Elevation  
Acute Coronary Syndromes –  
Design and Rationale
Alexandru George COTOBANa, Cristian Alexandru UDROIUb, Dragos VINEREANUa

a“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
bEmergency University Hospital Bucharest, Romania

Address for correspondence:
Dragos Vinereanu, MD, PhD, FESC, FRCP, FAHA
Emergency University Hospital, 10th Floor (Cardiology), Splaiul Independentei, No. 169, Sector 5, Bucharest, Romania 
Tel.: 021.318.05.19
Email: vinereanu@gmail.com

Article received on the 2nd of September 2019 and accepted for publication on the 27th of September 2019.

ABSTRACT
Introduction: Non-ST segment elevation acute coronary syndromes (NSTE-ACS) form a large part of 

the number of annual emergency admissions in the Cardiology Departments in Romania, representing a 
significant burden on the health care system resources. The European Society of Cardiology (ESC) guidelines 
for the diagnosis and treatment of NSTE-ACS patients represent ideal standards, which are difficult to 
implement, given the significant differences in the socio-economic climates of the various European Union 
countries, as the access to modern reperfusion techniques for NSTE-ACS patients, including Romania, is 
usually suboptimal.

Objectives: The evaluate the current implementation state of the ESC recommended protocols for the 
diagnosis and treatment of NSTE-ACS patients in Romania. There are no data regarding the number of 
patients who benefit from modern revascularization techniques, the time intervals between symptom onset, 
positive diagnosis and revascularization procedures, and the impact of these strategies on in-hospital and 
one-year mortality. 

Materials and methods: We support the development of an online National Registry of  
NSTE-ACS patients, in which data obtained from the in-hospital medical records of patients undergoing 
invasive management will be prospectively recorded. The platform will initially be accessible to 
11 interventional centers, and will include patients diagnosed and treated according to local protocols. 
Patient status at one year after the acute event will also be recorded. The Registry will eventually be 
accessible to any center in Romania caring for NSTE-ACS patients. The recorded variables will be based on 
those with a significant impact on the time from symptom onset to the positive diagnosis, type of clinical 
presentation, appropriate treatment initiation and the type of applied treatment.

Eexpected outcomes: Local clinical expertise, the number of treated patients and center-level technical 
barriers are expected to significantly influence the reported diagnostic and therapeutic measures. The 
performance of the various local in-hospital guidelines and transfer protocols between non-interventional 
and interventional centers will be analyzed, based on which recommendations and objectives can be defined 
in order to optimize the ESC guidelines implementation.

2019; 14(3): 191-195
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INTRODUCTION

Cardiovascular disease is the main 
worldwide cause of mortality and 
disability (1). At a European level, 
the incidence and prevalence of 
cardiovascular disease, including all 

types of myocardial infarction, are lower in 
Western and Southern Europe, but significantly 
higher in high-risk countries, such as those in 
Eastern Europe, including Romania (2).

Non-ST segment elevation acute coronary 
syndromes (NSTE-ACS) form a large part of the 
annual number of Emergency Room admissions 
in the Cardiology Departments, representing a 
significant burden on the health care system re-
sources. Almost a third of all myocardial infarc-
tion hospital admissions in 2015 in Romania 
were due to non-ST elevation myocardial infarc-
tion (NSTEMI) (3), without counting unstable an-
gina (UA) patients. 

BACKGROUND

The European Society of Cardiology (ESC) pe-
riodically updates the guidelines for the dia-

gnosis and treatment of NSTE-ACS patients, the 
latest dedicated guideline published in 2015 set-
ting clear recommendations regarding the timing 
and type of every diagnostic and treatment stra-
tegy, tailored to different patient types depend-
ing on the assessed individual risk score on ad-
mission (4). These recommendations were 
reinforced and updated by the 2018 ESC/EACTS 
Myocardial Revascularization Guidelines (5). On 
the other hand, such ideal standards are difficult 
to implement given the significantly different so-
cio-economic climates in the various European 
Union countries.

The net benefit on in-hospital and 30-day 
mortality of timely reperfusion therapy has been 
well documented in ST elevation myocardial in-
farction (STEMI) patients (6), and confirmed by 

the data collected in the Primary PCI Romanian 
Registry of STEMI Patients after the introduction 
of the nationwide timely primary reperfusion 
programme in 2010 (7). In one year after starting 
the programme, in-hospital mortality of STEMI 
patients dropped from 13.5% in 2010 to 9.93% 
in 2011.

A routine invasive strategy in NSTE-ACS pa-
tients has, also, improved outcomes, including 
mortality, especially in patients with high-risk 
features (4, 8-10). Unfortunately, access to mo-
dern reperfusion techniques for NSTE-ACS pa-
tients in middle income countries is usually sub-
optimal. Also, the use of other modern diagnostic 
devices indicated stable coronary artery disease 
and in selected NSTE-ACS cases during the inva-
sive management (11-13), such as optical cohe-
rence tomography, intravascular ultrasound and 
fractional flow reserve measurement, is rather 
limited, mostly due to costs. 

Interestingly, the medium and long-term 
mortality in the case of NSTE-ACS is comparable 
or worse than in STEMI, at 12 to 18% at one year 
for NSTEMI and about 10% for STEMI patients 
(14-16). Previous reported data state that, be-
sides the limited access to modern treatment, 
the higher mortality can also be explained by the 
fact that NSTE-ACS usually occurs at an older 
age, in the presence of multiple comorbidities 
and diffusely diseased coronary arteries. Also, 
NSTE-ACS patients are more likely to have 
non-specific symptoms, which lead to a signifi-
cant delay in starting appropriate therapy, as well 
as short- and long-term undertreatment (17). q

OBJECTIVES

The current implementation state of the re-
commended protocols for the diagnosis and 

treatment of NSTE-ACS patients in Romania is 
unclear. There are no data regarding the number 
of patients who benefit from modern revascu-

the romanian national registry oF non-st elevation aCute Coronary syndromes

Conclusion: The National Registry of non-ST elevation acute coronary syndromes will provide an 
essential tool that facilitates the implementation of optimal ESC guideline-driven diagnostic and treatment 
measures, by adapting its recommendations to the socio-economic status in Romania and ensuring the best 
possible outcomes for the NSTE-ACS patient.

Keywords: ischemic heart disease, non-ST elevation acute coronary syndromes,  
unstable angina, myocardial infarction, registry, Romania. 
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larization techniques, on top of optimal medical 
treatment, the time intervals between symptom 
onset, positive diagnosis and the revasculariza-
tion procedures, and the impact of these strate-
gies on in-hospital and one-year mortality. 

The quantification of these parameters is es-
sential for identifying the limiting factors in the 
prehospital/in-hospital settings that prevent effi-
cient guideline-driven strategies of care, and 
thus, offering the opportunity to generate re-
commendations related to optimizing the dia-
gnostic and treatment of NSTE-ACS patients and 
consequently improving short and long-term 
prognosis. q

MATERIALS AND METHODS

Coordinated by the Romanian Academy of 
Medical Sciences and the European Regio-

nal Development Fund, we support the develop-
ment of an electronic online National Registry of 
NSTE-ACS patients, which, through a 
user-friendly graphical interface, will facilitate 
the entry of patient data obtained from the in-
hospital medical records of NSTE-ACS patients 
undergoing invasive management. The patient 

recruitment would be undertaken in a prospec-
tive, consecutive manner and prior to any data 
collection, the patient would sign the approved 
informed consent form.

This platform will initially be accessible to 
11 centers capable of invasive management that 
will record per patient data, diagnosed and trea-
ted according to local protocols. At the same 
time, data relating to patient follow-up at one 
year after the acute event will be recorded. The 
Registry will eventually be accessible to any cen-
ter in Romania treating NSTE-ACS patients in or-
der to form a near to real-life picture.

The included variables will be based on those 
with a significant impact on the time from symp-
tom onset to the positive diagnosis, appropriate 
treatment initiation and the type of applied treat-
ment. Several demographic, risk factor and co-
morbidity variables will be requested, such as: 
age, gender, living conditions (urban/rural), 
known hypertension, smoking, diabetes, dysli-
pidemia, obesity, family history of relevant pre-
mature cardiovascular disease, previous myocar-
dial infarction, stroke/transient ischemic attack, 
peripheral artery disease, chronic kidney di - 

the romanian national registry oF non-st elevation aCute Coronary syndromes

FIGURE 1. Example of Registry data entry page – anonymized personal information, symptom onset data, prehospital 
management
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 sease, chronic obstructive pulmonary disease 
and others.

Several other categories of interest will be re-
corded: chronic medication prior to the event, 
prehospital/at admission/in-hospital medication, 
clinical presentation, various test results (ECG, 
myocardial necrosis markers, left ventricle ejec-
tion fraction, renal function tests and others), 
time intervals between symptom onset, first 
medical contact (report page as seen in Figure 1), 
time of presentation in the Emergency Depart-
ment, admission time in the Cardiology Depart-
ment, coronary angiogram (report page as seen 
in Figure 2) and revascularization procedures, 
length of hospital stay, complications, clinical sta-
tus at discharge and long term treatment.

The data requested at one year after the 
event will include: patient status (alive/de-
ceased), the number of cardiovascular hospital 
admissions, angina and heart failure symptoms, 
revascularization procedures and clinical exami-
nation parameters.

An internal redundancy check algorithm will 
be implemented in the Registry, which will ge-
nerate error messages if the data entered is in-
valid or mismatched. 

The data will be periodically analyzed and 
the participant centers will be informed regar-

ding the number of included patients, data qua-
lity and, if relevant to clinical practice, prelimi-
nary results regarding optimizing diagnostic and 
treatment protocols of their NSTE-ACS pa-
tients. q

EXPECTED OUTCOMES

Local clinical expertise, the number of treated 
patients, their risk stratification and center-level 

technical barriers are expected to significantly 
influence the reported diagnostic and therapeu-
tic measures.

The current per patient transfer protocols for 
NSTE-ACS patients between non-invasive cen-
ters and invasive ones can be highlighted and the 
major causes for delays in invasive management 
can be identified and analyzed, taking into ac-
count the type of center that initially admits the 
patient in the Cardiology Department, the type 
of clinical presentation and the several variables 
known to be associated with an increased risk of 
complications and high mortality.

Depending on the results of the data analysis, 
several recommendations and short, medium 
and long-term objectives will be defined. The ul-
timate goal of the Registry is to provide a tool 
that facilitates optimal ESC guideline-driven di-
agnostic and treatment measures, by adapting 

the romanian national registry oF non-st elevation aCute Coronary syndromes

FIGURE 2. Example of Registry data entry page – coronary angiogram information  
(date/time/vascular access/coronary anatomy/presence and severity of coronary stenosis)
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the recommendations to the socio-economic 
status in Romania and ensuring the best possible 
outcomes for the NSTE-ACS patient.

The Registry data will be compared with se-
veral other national/international NSTE-ACS re-
gistries from medium to high income countries, 
as well as low income countries, pinpointing the 
common issues in the management of these pa-
tients, as well as regional-specific problems. q

CONCLUSION

The Romanian National Registry of non-ST 
ele vation acute coronary syndromes will ren-

der an overview of the diagnostic and treatment 
strategies of NSTE-ACS patients in invasive ma-

nagement centers, which is essential for asses-
sing the ESC guidelines implementation at a na-
tional level. The main goal of the Registry is to 
identify factors that prevent the application of 
the current recommendations considered ideal 
and to propose solutions to overcome these ob-
stacles and ultimately improve patient out-
comes. q
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ABSTRACT
Objectives: The impact of the gestational changes on left ventricular contractility is not clearly defined. 

Our aim was to evaluate the subtle changes of left ventricular systolic function during pregnancy, assessed 
by new echocardiographic techniques, in a population tested for inherited thrombophilia.

Material and methods: Eighty seven consecutive pregnant women, with a mean age of 32±4 years, 
genetically tested for inherited thrombophilia (22 with thrombophilic mutations and risk of thrombosis and 
65 without significant mutations, considered as the control group) were included. All participants had four 
clinical and echocardiographyc visits: three during pregnancy (one in each trimester) and the forth six months 
after giving birth. Left ventricular (LV) systolic function was assessed from ejection fraction (EF) by 2D  
and 3D echocardiography, mitral annular velocities by tissue Doppler, and strain rate by 2D speckle 
tracking. 

Outcomes: There were no differences between groups for any of the echo parameters at each of the four 
visits. Comparing the third visit with the first one, all parameters of  LV systolic function had significantly 
lower values at the end of pregnancy; EF decreased from 58% to 55% (2D echo), from 60% to 56% 
(3D TomTec), and from 58% to 55% (Auto4DLVQ), with p<0.001 for all three methods. Moreover, strain 
assessed by speckle traking decreased during pregnancy, with no differences between groups. In addition 
to this, mitral annular velocities obtained by tissue Doppler assessment decreased during the gestational 
period, with no differences between groups. At six months after giving birth, all values were normalized.

Conclusion: During pregnancy, LV contractility has a slight decrease, with no criteria of systolic 
dysfunction. Thrombophilic mutations, with correct anticoagulant treatment, has no impact on LV systolic 
function.

Keywords: pregnancy, contractility, thrombophilia. 
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INTRODUCTION

In normal pregnancy, cardiac performance 
is overall improved due to hypervolemia 
and increased heart rate associated with 
decreased vascular resistance. Despite this 
generally accepted idea, the impact of ges-

tational changes on cardiac contractility is not 
clearly defined (1). Anatomic changes of the left 
ventricle are: increased muscle mass and dila-
tion of the cavity (mild eccentric hypertrophy) 
with the gestational age. However, data on car-
diac systolic function in pregnancy are contradic-
tory. Thus, different studies on left ventricular 
ejection fraction, assessed by echocardiography, 
showed decreased, maintained, or increased 
cardiac contractility (1-3).

Pregnancy is characterized by hypercoagula-
bility through the modified hemostasis at three 
levels: increased platelet activity, increased pro-
coagulant activity and decreased fibrinolysis ac-
tivity. Vascular stasis and hypercoagulability may 
cause endothelial injury, and all these factors 
augment the risk of thromboembolic events, re-
sulting in a 5 to 7 fold increased risk in pregnant 
women (4, 5). Moreover, in case of another pro-
coagulant status, like inherited thrombophilia, 
the risk of thrombotic events is even more aug-
mented. Our aim was to evaluate subtle changes 
of left ventricular systolic function during preg-
nancy, assessed by new echocardiographic tech-
niques, in a population tested for inherited 
thrombophilia. Understanding progressive car-
diovascular changes related to high risk throm-
bophilia in pregnancy is required for an accurate 
interpretation of the cardiac function during the 
gestational period, and to predict the effects of 
pregnancy on the woman with underlying car-
diac disease. q

MATERIAL AND METHODS

Study population. Between December 2015 
and September 2016, 87 consecutive preg-

nant participants to RO-19.10 registry were in-
cluded. All women were in sinus rhythm, with-
out known cardiovascular disease or risk factors. 
This registry had the initial purpose to evaluate 
the prevalence of inherited thrombophilia 
among women in Romania. The study protocol 
was approved by the local Ethics Committee and 
complied with the Helsinki Declaration (4). Writ-

ten informed consent was obtained from all par-
ticipants.

Blood analysis. All women were tested for in-
herited thrombophilia using venous blood sam-
ples in order to detect quantitative disorders and 
qualitative anomalies (genetic defects) of diffe-
rent factors involved in hemostasis. The analysed 
tests for thrombophilia are listed in Table 1. Each 
pregnant woman had at least one thrombophilic 
mutation. Inherited thrombophilia is defined by 
the mutation type, number of genetical defects, 
risk factors, and personal and/or familial history 
of thrombosis. According to the current guide-
lines for management of inherited thrombophilia 
during pregnancy, there are high risk criteria for 
developing thrombotic events during pregnancy, 
such as personal history of a thrombotic event 
associated with any type of inherited thromphi-
lia, homozygous mutation or double heterozy-
gous mutation for factor V Leyden, prothrombin 
G20210A, or antithrombin III genes (5–7). Con-
siderating all these criteria, we divided the group 
into two subgroups: one with inherited throm-
bophilia and thrombotic risk, and the second 
one representing the control group. 

Echocardiography. Study participants had 
four echocardiographic evaluations, with three 
of them during pregnancy. The first visit was per-
formed at 15±2 weeks of pregnancy, the second 
one at 25±2 weeks, the third visit at 35±2 week, 
and the forth one at 24±2 weeks (six months) 
after giving birth. Acquisitions were performed in 
the left lateral decubitus position using a Vivid 9 
machine (GE Healthcare, Horten, Norway), 
equipped with M5S and 4V probes. All images 
and measurements were obtained from standard 

leFt ventriCular systoliC FunCtion in Pregnant women with inherited thromboPhilia

TABLE 1. Tests for thrombophilia
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views, according to the current guidelines for 
chamber quantification (8, 9). Images were digi-
tally stored and analyzed offline using a custo-
mized software (EchoPAC, GE Healthcare).

2D echocardiographic analysis allowed the 
evaluation of left ventricular systolic function 
using standard parameters (Table 2). Tissue Dop-
pler imaging (TDI) was used to measure the peak 
longitudinal myocardial velocities (S waves) at 
the level of the mitral (lateral and medial) annu-
lus. Three consecutive cycles were recorded at a 
frame rate between 60 and 80 fps, during breath 
hold, to obtain accurate apical 4C, 2C, and 3C 
views of the left ventricle, in order to perform a 
speckle-tracking analysis. Radial, circumferen-
tial, and global longitudinal strain and strain rates 
were measured. Moreover, multilayer characte-
rization of the left ventricle was assessed.

3D echocardiographic examination was per-
formed from the apical view, during apnea, al-
lowing volume acquisition from consecutive 
three separate multi-beat datasets of the left ven-
tricle by combining six consecutive ECG-trig-
gered sub-volumes to obtain high temporal reso-
lution. A 12-slice display mode was selected to 
ensure that the entire cavity and walls of the left 
ventricle were included in the full volume. All 
data sets were digitally stored in a raw-data for-
mat and exported to work stations equipped 
with quantitative software, 4DAutoLVQ 
(EchoPAC GE Healthcare, version BT 13) and 
TomTec package. The measured parameters are 
listed in Table 2.

Statistical analysis. We evaluated normal di-
stribution of parameters using Kolmogorov-
Smirnov test. Continuous variables are presented 
as mean +/- standard deviation, and categorical 
variables as percentages. Comparison of conti-
nuous variables was performed using indepen-
dent samples T-test, while the analysis of pro-
gression of continuous variables in time, 
differentiated between study subgroups, was 
performed using the Anova test for repeated 
measures. Comparison between categorical vari-
ables was made using Pearson Chi-Squared test. 
Inter-observer variability was assessed for 
20 subjects randomly chosen, by two indepen-
dent observers. One observer repeated the mea-
surements of the same datasets to assess intra-
observer variability. Reproducibility was reported 
as intra-class correlation coefficient (ICC). All 
analyses were carried out using IBM SPSS ver-

sion 23.0. Differences among variables were 
considered significant at p<0.05. q

RESULTS

Study population. We enrolled 87 women with 
a mean age of 32±4 years. All of them com-

pleted the four planned visits. Based on blood 
analysis results and personal and familial history 
of thrombosis, we divided the whole group into 
two subgroups: one with inherited thrombophi-
lia (22 subjects) and the control group (65 sub-
jects). Those belonging to the thrombophilia 
group received anticoagulant treatment with low 
weight molecular heparin for primary preven-

leFt ventriCular systoliC FunCtion in Pregnant women with inherited thromboPhilia

TABLE 2. Echocardiographic parameters

TABLE 3. Clinical characteristics of the study groups
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sion, dosed according to current guidelines, be-
ginning with 15±3 weeks of pregnancy (7, 10). 
There were no significant differences in age, 
height, systolic and diastolic blood pressure, per-
sonal medical history between groups. Heart 
rate, weight, and BSA of pregnant women in-
creased during pregnancy, and recovered after 
pregnancy. The clinical characteristics of the 
study groups are presented in Table 3.

Left ventricular systolic function during preg
nancy. There were no differences between 
groups for any of the echo parameters, at each of 
the four visits (Table 4). At visit 1, left ventricular 
ejection fraction had normal values, for both 2D 
and 3D echo assessment. At second and third 
visits, parameters of left ventricular systolic func-
tion had lower values for all subjects, with no 
differences between groups. Comparing the 
third visit with the first one, all parameters of left 

ventricular systolic function had significantly 
lower values at the end of pregnancy (third visit) 
(Table 5). Left ventricular systolic function de-
creased from 58% to 55% (2D modified Simp-
son’s), from 60% to 56% (3D TomTec), and from 
58% to 55% (Auto4DLVQ), with p<0.001 for all 
three methods. 

Clinical impact of the inherited thrombophi
lia. During pregnancy, there were no thrombotic 
events among groups. Five subjects (5.7%) from 
the entire group presented one venous throm-
botic event in their personal medical history and 
all of them were included in the inherited throm-
bophilia subgroup. Thus, high risk mutation cor-
related positively with the probability of sponta-
neous thrombotic events (Fisher Exact Test with 
p=0.001, Phi coefficient 0.424 with p<0.001). 
There were 12 cases of gestational hypertension 
which needed medication, eight of them from 

leFt ventriCular systoliC FunCtion in Pregnant women with inherited thromboPhilia
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the control group and four from thrombophilia 
group. There were 29 cases of intrauterine 
growth restriction, 11 of them from mothers with 
high risk inherited thrombophilia. There was a 
positive correlation between the risc of inherited 
thrombophilia and intrauterine growth restric-
tion (r=0.224, p=0.037).

Reproducibility. In 3D echocardiography, in-
ter- and intra- observer variability for the left and 
right ventricular ejection fractions had good in-
tra-class correlation coefficients. For inter-ob-
server variability, ICC was 0.855 for the left ven-

tricular ejection fraction (Auto4DLVQ) and 0.799 
for the right ventricular ejection fraction 
(p<0.001 for both), while for intra-observer vari-
ability ICC was 0.946 for the left ventricular ejec-
tion fraction (Auto4DLVQ) and 0.930 for the 
right ventricular ejection fraction (p<0.05 for 
both). 

Comments

For the cardiovascular system, pregnancy is 
equivalent to a prolonged effort test. Therefore, 
in normal pregnancy preload increases, afterload 

leFt ventriCular systoliC FunCtion in Pregnant women with inherited thromboPhilia
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decreases, and left ventricular remodeling oc-
curs. All of these determine mild dilation of the 
left ventricle. Concomitantly, ventricular mass 
increases by higher vascular endothelial growth 
factor expression, which causes myocardial an-
giogenesis without parallel fibrosis development 
(11, 12). Thus, there is a reversible eccentric hy-
pertrophy. While the hemodynamic changes oc-
curring during pregnancy have been clearly de-
scribed, the impact of pregnancy on cardiac 
contractile function has not been fully elucida-
ted. 

The current study does a comprehensive 
analysis of the cardiac systolic function using all 
the current available echocardiographic para-
meters in a group of pregnant women who were 
genetically tested for inherited thrombophilia. To 
the best of our knowledge, this is the first study 
evaluating cardiac systolic function in pregnant 
women tested for inherited thrombophilia.

Each women included in our study had at 
least one mutation confirmed by genetically 
blood analysis. We defined two subgroups, 
based on the risk of developing thrombotic 
events, risk given by the type of genetic defect, 
number of mutations and personal/familial his-
tory of thrombotic efects. Thrombophilic sub-
jects had one of the following: personal history 
of a thrombotic event and any type of inherited 
thrombophilia or homozygous mutation or dou-
ble heterozygous mutation for factor V Leyden, 
prothrombin G20210A or antithrombin III genes. 
They received prophylactic anticoagulant thera-
py with Enoxaparin 0.4 mg/day. The rest of the 
subjects (making the control group) had one het-
erozygous mutation for factor V Leyden, MTHFR, 
factor III or prothrombin genes, protein C or pro-
tein S deficiencies or PAI (Plasminigen Activator 
Inhibitor) polymorphism; these mutations are 

not related with increased hypercoagulability, 
and do not need prophylactic anticoagulant 
treatment during pregnancy (6, 7, 10, 13, 14).

Left ventricular systolic function. Our data 
about left ventricular systolic function during 
pregnancy is concordanct with the previous 
studies. Thus, left ventricular systolic function (by 
2D and 3D echocardiography) had normal va-
lues, with a mild decrease during pregnancy and 
no significant differences between groups (5, 15, 16). 
Similarly, parameters measured by speckle tra-
cking and tissue Doppler had the same trend as 
the left ventricular ejection fraction, with a mild 
decrease during pregnancy and complete reco-
very at six months after giving birth, comparable 
with other papers in normal pregnancy (5, 16). 

Pregnancy outcomes related with inherited 
thrombophilia. There are many data demons-
trating a relation between fetal growth restric-
tion, pregnancy loss (early and late), and inhe-
rited thrombophilia, the pathogenic mechanism 
being the presence of thrombosis in the placen-
tal vascularization (18). Data from our study have 
also showed a weak but significant correlation 
between the presence of growth restriction at 
birth and inherited thrombophilia (r=0.224, 
p=0.037). In our study population, all throm-
botic events were observed in the group with 
inherited thrombophilia. In fact, there was a sig-
nificant correlation between the probability of 
spontaneous thrombosis and the risk of throm-
botic events given by the type of mutation (Fisher 
Exact Test with p=0.001, Phi coefficient 0.424, 
with p<0.001).

Limitations. The current monocentric study 
had a small number of patients. From ethical 
considerations, subjects with inherited thrombo-
philia were evaluated under anticoagulant treat-
ment. However, it is unlikely that the anticoagu-
lation treatment modifies the parameters of 
cardiac function in any way. q

CONCLUSION

Cardiac contractility has a slight, progressive 
decrease during pregnancy, which recovers 

completely at six months after giving birth. 
Thrombophilic mutation has no impact on the 
left ventricular systolic function. q
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ABSTRACT
Background: Exploring the risk factors associated with increased albumin excretion is necessary in 

patients with type 2 diabetes mellitus, due to the fact that such patients are exposed to an increased risk of 
progression to diabetic kidney disease and that non-traditional newly emerging factors could be corrected in 
order to reduce the progression rate. 

Material and methods: 218 patients with type 2 diabetes mellitus were investigated regarding 
their urinary albumin/creatinine ratio. Clinical and laboratory data was collected from them, with 
biochemical investigations including serum uric acid and serum 25-hydroxi-vitamin D (25-OH-vitamin 
D) measurements. The prevalence of traditional and non-traditional risk factors for increased albumin 
excretion rate (albumin/creatinine ratio>30 mg/g), hyperuricemia and 25-OH-vitamin D deficiency, was 
determined after dividing patients into two groups, one with microalbuminuria and the other one with 
micro- or macroalbuminuria. 

Results: Of all patients, 104 (47.93%) had microalbuminuria, while 9.22% (20) presented 
macroalbuminuria. Poor glucose control (HbA1c ≥7%), female sex, hyperuricemia (uric acid ≥7 mg/dL), 
vitamin D deficiency (25-OH-vitamin D ≤50 nmol/L), hypertension (systolic hypertension or diastolic 
hypertension or hypertension treatment) and hypertriglyceridemia (triglycerides ≥150 mg/dL) had 
a statistically significant higher prevalence (p<0.05) in the 124 patients with microalbuminuria or 
macroalbuminuria compared to the 94 subjects wit normaoalbuminuria. 

Conclusion: Glucose control, hypertension and dyslipidemia are relevant traditional risk factors for an 
altered kidney function defined as urinary albumin/creatinine ratio >30 mg/g. However, hyperuricemia 
and 25-OH-vitamin D deficiency are long time ignored factors that could play an important role in the 
progression towards diabetic kidney disease.

Keywords: albuminuria, diabetic kidney disease, glucose control,  
hyperuricemia, vitamin D deficiency.

2019; 14(3): 203-207
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INTRODUCTION

Diabetic kidney disease (DKD) is a 
severe complication of diabetes 
mellitus (DM), epidemiological 
data showing that DKD is the most 
common cause for end stage 

kidney disease (ESRD) in developed countries 
(1). Hyperglycemia is the most studied risk factor 
for kidney damage in patients with diabetes, 
being considered as the key element for the 
development of glomerular lesions (1). Increased 
oxidative stress has been proposed as the 
essential mechanism for glomerular damage in 
DKD (2). Therefore, reduction of oxidative stress 
seemed the best option for the prevention of 
glomerular damage and data from animal  
model studies proved that antioxidants are 
effective in reducing the development of 
hyperglycemia-induced glomerular lesions (3). 
However, in meta-analysis, the benefit of 
antioxidants such as vitamin C, selenium, vitamin 
E, methionine and ubiquinone has not been 
demonstrated in humans (4). Moreover, data 
from studies that explored the role of glucose 
control on DKD development showed a 50% 
decline in DKD incidence among patients with 
an average HbA1c of 7% versus patients with an 
average HbA1c of 9%, but failed to prove that an 
intensive glucose control with a Hb1c <7% could 
determine an additional benefit in the reduction 
of DKD incidence. These findings suggest that, 
while hyperglycemia is important, there are 
other factors involved in the pathogenesis of 
DKD. Hypertension is obviously another 
independent risk factor for DKD progression and 
excess cardiovascular morbidity (5, 6). These 
factors are traditional risk factors for DKD and of 
course their implications have been thoroughly 
detailed in the literature. Hyperuricemia and 
vitamin D deficiency are among less explored or 
non-traditional risk factors for DKD. 

Our study aimed to explore the relationship 
between certain classical risk factors (glycemic 
control, diabetes duration, hypertension, 
dyslipidemia) and less explored or even 
controversial (hyperuricemia, vitamin D 
deficiency) risk factors, on one hand, and 
albumin excretion, marker of DKD presence, on 
the other hand, in patients with type 2 diabetes 
mellitus (T2DM). 

MATERIAL AND METHOD

Our study included 218 patients with T2DM 
who were under surveillance at the Clinical 

County Emergency Hospital of Oradea, Bihor 
county, Romania. 

The following inclusion criteria were used: 
age range between 18 and 75 years old, con-
firmed T2DM, signed informed consent for par-
ticipation in the present study. Patients with end 
stage kidney disease defined as 
GFR<15 mL/min/1.73 m2 or undergoing dialy-
sis, those suffering from hepatic cirrhosis, severe 
hypertension defined as SBP ≥180 mm Hg or 
diastolic blood pressure (DBP) ≥120 mm Hg, 
glomerulonephritis or tubulointerstitial nephritis, 
patients with HbA1c <12%, leukocyturia defined 
as >five leucocytes on urinary sediment exa-
mined in high power field, and those diagnosed 
with chronic urinary tract infections or recently 
diagnosed with acute urinary tract infection were 
all excluded. 

Patients were selected by the following meth-
od in order to ensure the representativeness of 
our study results. Each patient who presented for 
one-day hospitalization in the Diabetes Clinic on 
a Friday between 1 August 2018 and 1 March 
2019 was considered for being included in the 
study. A total of 320 patients were eligible for the 
study but after applying the inclusion and exclu-
sion criteria only 218 of them remained in the 
study. The most frequent reason of exclusion was 
the presence of abnormal urine sediment exami-
nation with presence of leukocyturia as a possi-
ble indicator of urinary tract infection. 

The research was conducted according to the 
principles of the Helsinki Declaration and with 
the approval of the Ethics Commission of the 
Clinical County Emergency Hospital of Oradea.

Physical examination, recording of medical 
history, measurement of systolic blood pressure 
(SBP) and DBP, blood tests and urine tests were 
performed. The usual blood tests included hae-
moleucogram, fasting glycaemia, urea, creati-
nine, liver function tests, HbA1c, total cholesterol, 
LDL-cholesterol, triglycerides, HDL-cholesterol. 
Glomerular filtration rate (GFR) was calculated 
using CKD-EPI equation. General urine exami-
nation and microscopic urine examination was 
performed. All above-mentioned examinations 
were done in the hospital laboratory. Special 

risk FaCtors For altered renal FunCtion in tyPe ii diabetes
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tests or those which were less frequently used in 
our hospital have been also performed, inclu-
ding determination of albumin/creatinine ratio in 
random spot urine, serum uric acid and serum 
25-OH-vitamin D. Urinary albumin/creatinine 
ratio was measured using immune turbidimetry, 
25-OH-Vitamin D determination was performed 
using electrochemiluminescence immunoassay 
and uric acid was measured using the enzymatic 
colorimetric method. 

Presence of microalbuminuria or macroalbu-
minuria were considered as diagnostic criteria 
for altered kidney function. Microalbuminuria 
was defined as a urinary albumin/creatinine ratio 
of 30-300 mg/g and macroalbuminuria as a uri-
nary/creatinine ratio ≥300 mg/g. Vitamin D sta-
tus was divided into two categories: sufficient 
(25-OH-Vitamin D >50 nmol/L) and deficient 
(25-OH-vitamin D≤50 nmol/L). Hyperuricemia 
was defined as a serum uric acid ≥7 mg/dL. A 
level of HbA1c <7% showed a good glucose con-
trol. Hypercholesterolemia was defined as serum 
cholesterol ≥200 mg/dL, hypertriglyceridemia 
as serum triglycerides ≥150 mg/dL, raised 
LDL-cholesterol as LDL levels ≥100 mg/dL and 
low HDL-cholesterol as HDL levels ≤40 mg/dL 
for men and ≤50 mg/dL for women. 

RESULTS

The clinical and biochemical characteristic of 
the 218 T2DM patients are described in 

Table 1. The mean duration of the disease was 
6.42 years. Of all patients, 94 (42.85%) had nor-
moalbuminuria, 104 (47.93%) microalbumi nuria 
and 20 (9.22%) macro albuminuria. 

Comparing the categories of patients with 
normoalbuminuria (n=94) and microalbuminu-
ria (n=104) (Table 2) pointed to several factors 
that were more frequently seen to have a statisti-
cally significant association with the presence of 
microalbuminuria: female sex (50.96% males in 
the microalbuminuria group vs 67.74% males in 
the normoalbuminuria group, p=0.01), low-glu-
cose control (mean HbA1c 8.35% vs 7.80%, 
p<0.01), hypertension presence (59.61% vs 
45.16%, p<0.01), SBD values (mean 
SBP 135.25 mm Hg vs 128.55 mm Hg, p<0.01), 
DBP values (mean DBP 83 mm Hg vs 
79.23 mm Hg, p <0.01) and vitamin D deficien-
cy (mean values 40.54 nmol/L vs 45.40 nmol/L, 
p=0.04).

When patients were classified into two cate-
gories (Figure 1), a group with altered glomerular 
function (including all patients with either micro-
albuminuria and macro albuminuria) and ano-
ther one with normal glomerular function (noro-
moalbuminuria), the following traditional risk 
factors (p<0.05) for altered glomerular function 
were found: poor glycemic control (p=0.04), fe-

risk FaCtors For altered renal FunCtion in tyPe ii diabetes

TABLE 1. Patient clinical characteristics 

TABLE 2. Clinical and biochemical differences according to creatine 
ratio
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male sex (p=0.03), hyperuricemia (p=0.01), vi-
tamin D deficiency (p<0.01), hypertension (sys-
tolic hypertension or diastolic hypertension or 
hypertension treatment) (p<0.01), hypertrigly-
ceridemia (p=0.01).

DISCUSSION

In our study, the non-traditional risk factors for 
decreased renal function, defined as microal-

buminuria or macroalbuminuria, were uric acid 
and 25-OH-Vitamin D. The association between 
hyperuricemia and albuminuria has been ex-
plored in the literature. High levels of serum uric 
acid are considered as predictors of renal dys-
function in patients with or without diabetes 
mellitus (7). The relationship between uric acid 
and chronic kidney disease is controversial. Ini-
tially, hyperuricemia was deemed only as a con-
sequence of CKD as a result of decreased glo-
merular filtration. However, recent studies 
proved that hyperuricemia could induce a sig-
nificant renal damage. Experimental studies on 
rats proved that induction of hyperuricemia de-
termined a significant raise in blood pressure, a 
high level of oxidative stress, and in the end, oc-
currence of glomerular hypertension (8). In pa-

tients who either had higher levels of uric acid or 
needed allopurinol treatment, DKD progression 
was significantly faster (9). In our study, a high 
hyperuricemia prevalence (21.77%) was seen in 
patients with micro- or macroalbuminuria. The 
investigation of such associations and screening 
of hyperuricemia among patients with diabetes 
is very important, given that current ongoing tri-
als are testing a hypothesis according to which 
uric acid reduction with allopurinol could delay 
DKD progression and decrease GFR loss (10).

Vitamin D plays an important role both in the 
pathogenesis of T2DM and CKD. In animal mo-
dels, vitamin D deficiency was associated with a 
reduced secretion capacity of β cells (11). There-
fore, one possible association of vitamin D defi-
ciency and increased albuminuria is the poor 
glycemic control for which vitamin D deficiency 
could be a contributor. Vitamin D deficiency has 
been demonstrated to be a contributor to albu-
minuria in diabetes mellitus patients. Paricalcitol 
administration to correct vitamin D deficiency in 
patients with diabetic nephropathy has been 
demonstrated to reduce the level of albuminuria 
(11). Also, low levels of vitamin D are associated 
with increased mortality and cardiovascular 
events in patients with CKD (12). In our study, 
the prevalence of vitamin D deficiency has very 
high in patients with increased albumin excre-
tion (74.19%). 

Another important aspect is the high preva-
lence of micro- and macroalbuminuria in our 
study; thus, 57.85% of all patients had an in-
creased albumin excretion. The values are sig-
nificantly higher than those reported by 
large-population studies, in which albuminuria 
was found in only 39% of patients – DEMAND 
study (13) – or 40% of patients (MAP study (14). 
A possible explanation could be that our study 
included patients who needed hospital care, al-
beit for only one day hospitalization, and who 
had a relatively poor glucose control with a mean 
HbA1c of 8.11%.

CONCLUSIONS

In our study, poor glycaemic control, hyperten-
sion diagnosis, female sex, older age and hyper-

triglyceridemia were traditional risk factors for 
increased urinary albumin excretion. A statisti-
cally significant higher prevalence of hyperurice-
mia and 25-OH-Vitamin D deficiency was found 

FIGURE 1. Prevalence of cardiovascular risk factors among patients 
with and without increased albumin excretion
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ABSTRACT
Mannose-binding lectin (MBL) belongs to a family of glycoproteins called lectins or collectins, which 

possess many of the functional features of immunoglobulins. Mannose-binding lectin is a very important 
component of the innate immune system, which recognizes distinct pathogens and activates the classical 
path of the complement-fixation method. In humans, the serum levels of collectins vary widely, and their 
variability is correlated with susceptibility and resistance to infection and other diseases. 

Recent studys show that MBL gene polymorphism is involved in the pathogenesis of many diseases, 
including infectious and allergic illnesses. Our study aims to determine the role of MBL polymorphism in 
children diagnosed with allergic bronchial asthma, especially in acute episodes. We conclude that MBL2 
gene polymorphism is associated with atopy, allergic diseases and acute respiratory tract infections with 
MBL deficiency in early childhood. In terms of genetic polymorphism, most of the studied alleles were type 
A, these being the most frequently present in the studied groups, while alleles B, C or D have been explored 
to a lesser extent. Studies are also required for adult patients with allergic and atopic conditions, because so 
far, most of the research has been done on pediatric population only.

Keywords: mannose-binding lectin, innate immune system, genetic polymorphism,  
bronchial asthma.
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INTRODUCTION

It is estimated that around the world, over 
300 million people are suffering from bron-
chial asthma (BA), a chronic condition, in 
case of adults, which is curable only in case 
of children (1). Bronchial asthma is the most 

common chronic disease of childhood. According 
to global statistics, it is among the top 10 chronic 
conditions in children aged 5-14 years. The BA 
mortality rate in children globally ranges from 0 to 
0.7 per 100 000 (2).

According to the Romanian Society of Pneu-
mology, at the national level there are around one 
million people who suffer from BA and only 10% of 
cases are diagnosed and treated. The prevalence of 
BA symptoms in adults amounts to 10% of the popu-
lation. Also, in recent years, its incidence has been 
increasing in children living in urban areas, rea-
ching 6.4% for ages 13-14. A study conducted in 
Romania shows that problematic-severe asthma is 
more commonly diagnosed among Romanian chil-
dren than previously described (3.7% vs. 1.5%) (3).
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The adaptive and innate immune systems are 
the two main immunity strategies in humans. The 
first one has the advantage of flexibility and im-
munological memory, but is completely depen-
dent on the components of the innate immune 
system for the initiation and direction of answers. 
The appropriate interaction between the two im-
mune systems leads to a very effective recognition 
and elimination of pathogens. A dysfunctional link 
between these two systems may lead to harmful 
immunological responses such as allergies, auto-
immunity and rejection of allograft (4).

All airway allergic conditions such as allergic 
asthma or allergic rhinitis are the result of systemic 
inflammatory reactions initiated by allergens in 
genetically susceptible patients. The majority of 
allergic reactions are dominated by releasing the 
Th2 preferential cells as an adaptive immune re-
sponse against harmless antigens in atopic indi-
viduals and the end release of immunoglobulins E 
(IgE) (4). q 

 
THE CHARACTERISTICS OF 

MANNOSE-BINDING LECTIN (MBL)

Mannose binding lectin is a protein encoded 
by the MBL2 gene located on chromosome 

10q11.2-q21 q21 and has four exons (Figure 1). 
It is a 32 kDa 248 amino acid polypeptide and is 
considered to be an important part of the immu-
nity system. Mannose binding lectin is a liver-
derived collagen-like serum protein, which plays 
an important role in recognizing pathogens 
through its carbohydrate domain by activating 
the complement cascade via the lectin pathway (5).

Several MBL gene polymorphisms have been 
described. The more frequent polymorphisms of 

the MBL2 gene are present in the coding region of 
the codon gene:

• 52 (rs5030737, transition C> T results in 
the substitution of Arg52Cys, the allele known 
as “D”, the occurrence of this allele being 6%);
• 54 (rs1800450, transition G> A, resulting 
in Gly54Asp substitution, the allele known as 
“B”) and
• 57 (rs1800451, transition G> A, resulting 
in Gly57Glu substitution, the allele known 
as “C”).
These mutations lead to structural changes of 

the MBL protein, which results in a functional de-
ficiency and a significant reduction in the circula-
ting MBL protein level (5, 7). These polymor-
phisms are collectively known as „AO” and reveal 
changes in plasma levels of MBL. The “A” allele 
designates the wild type allele, while the “O” al-
lele indicates the presence of mutant alleles in any 
of the three polymorphisms (8). The „A” type MBL 
gene polymorphisms in hospitalized children di-
agnosed with bronchiolitis have been found as 
follows: 

• A/A – 68%, 
• A/O – 29% and 
• O/O – 3% identical result with a study of 
adult population in Finland. 
A alleles of both homozygous and heterozy-

gous type were present in approximately 97% of 
all children, the B type in 10%, C in 0.4% and D 
in 6%. It has been found that, in the association 
between the various MBL genotypes and viral re-
spiratory infections, the genotype A/O prevails 
and there is a need for a post-bronchiolitis whe-
ezing treatment with corticosteroids (9).

Other described SNPs (single nucleotid poly-
morphisms) are in the following positions:

FIGURE 1. The structure of MBL gene (6)
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• 550 (rs11003125, C> G, the “HL” vari-
ant, where L is the wild type allele, the H allele 
is present in 32% of cases) and
• 221 (rs7096206, G> C, variant “XY”, 
where Y is the wild type allele).
These polymorphisms can change the tran-

scription process, which further determines an 
alteration in MBL serum concentration (5, 10). 
Mannose binding lectin deficiency causes an op-
sonization defect mainly by lowering the C3-de-
rived opsonin deposition, being associated with 
increased susceptibility to infection and atopy, 
and it contributes to the development and main-
tenance of airway hyperresponsiveness (11). q

MBL 2 GENETIC POLYMORPHISM IN 
ALLERGIC BRONCHIAL ASTHMA

The results of studies regarding MBL gene poly-
morphism show high levels of circulating MBL 

protein in both adults and children with BA, al-
though few studies report an association of MBL 
with severity of BA symptoms; however, others sug-
gest that MBL may play a modulating role in di-
sease progression. Therefore, we can consider it a 
sensitivity marker for severe disease or a marker for 
a distinct phenotype of BA. Also, associations be-
tween serum MBL and eosinophilia were reported, 
supporting the hypothesis about the role of MBL in 
various BA phenotypes (12), the increased MBL 
being associated with atopy, so it could be the main 
distinguishing feature of children with wheezing (13).

Mannose binding lectin genetic polymorphism 
has been studied lately with regard to the associa-
tion of certain alleles and atopy, respectively aller-
gies. Low MBL serum levels are secondary to point 
mutations at codon 54 in exon 1 and cause glycine 
substitution with aspartic acid (GGC-GAC) for B al-
leles. The effect of B alleles on MBL concentration 
would be secondary to the incorrect assembly of 
the triple helical structure. Type B alleles are the 
most common in healthy Caucasian population 
and rare in East African population (14, 15).

In the case of C allele at codon 57 (GGA-GAA), 
glycine is substituted with glutamic acid, this allele 
being more frequent in the West African popu-
lation, rare among Caucasians and absent in Asian 
population. The third known substitution is at co-
don 57 (CGT with TGT), which determines the 
substitution of arginine with cysteine in D allele 
(frequent allele in Caucasians, but absent in Asian 

population). Type D allele decreases the value of 
the MBL in heterozygous patients (14, 15).

Some studies have shown that the six known 
polymorphisms that affect a single nucleotide of 
MBL 2 have an important effect on the structure 
of MBL protein and on its serum concentration. 
Three of these polymorphisms are placed in 
exon 1 at codons 52 (CGT-TGT), 54 (GGC-GAC) 
and 57 (GCA-GAA) (16).

In case of children, there is no effect of low 
MBL levels regarding susceptibility to infections of 
the respiratory tract  as well as allergies (17).

A study carried out on African pediatric popu-
lation with moderate asthma compared to healthy 
controlled population reports the presence of up-
raised levels of  MBL serum concentrations in 
asthmatic children, as well as significant correla-
tion with increased eosinophils in peripheral 
blood. Oxidative stress increases the MBL synthe-
sis, which can start the activation of the comple-
ment in bronchial asthma and due to this fact it 
can aggravate inflammation (18).

Other studies demonstrated that patients with 
allergic or respiratory disease, respectively BA, al-
lergic rhinitis or allergic bronchopulmonary asper-
gillosis presented increased levels of circulating 
MBL and MBL activation path (measured as C4b 
deposition on the surface of mannose) (19).

Since the MBL level markers are determined 
genetically, the contribution of MBL genetic poly-
morphism to allergic susceptibility was considered 
to be relevant to study. Some studies have carried 
out the link between MBL genetic polymorphism 
and atopic disorders. Studies regarding the asso-
ciation between bronchial asthma and atopy with 
MBL 2 polymorphism had contradictory results – 
some of them confirmed this association, while 
others did not find any obvious connection be-
tween MBL polymorphism and bronchial asthma 
or atopy (20).

The lowest MBL levels were found in patients 
who had had severe forms of respiratory infec-
tions (study carried out in Brazil on 81 children 
aged under five years) (21).

In children under six who were included in a 
study carried out in China, it was noted that those 
who had B allele in the MBL 2 gene had submit-
ted recurrent respiratory infections (22).

Studies regarding the link between MBL serum 
concentrations, MBL polymorphism and allergies 
or bronchial asthma in children are contradictory (18).
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It has been found that increased levels of seric 
MBL rather than low ones were associated with 
allergies, wheezing or asthma (a Turkish study on 
school age children compared to a control group 
with the same age and sex) (18).

It has been proven that MBL serum levels did 
not differ in atopic compared to non-atopic chil-
dren, nor in children with and without wheezing. 

In contrast, the MBL levels were significantly 
risen in children treated with inhaled corticoste-
roids compared to those who did not need this 
specific medication and the healthy ones (study 
conducted in England on children aged 10) (23).

In asthmatic children and chronic recurrent in-
fections with Chlamydia pneumoniae, low MBL 
levels have been found to be associated with 
changes in MBL alleles at codons 52, 54 and 57 (24).

Following the polymorphism of a single nucle-
otide at the level of MBL in patients with allergic 
reactions who were included in a study on Indian 
native population, it has been shown that the 
presence of 1011A allele at codon G1011A was 
highly associated with increased serum levels of 
MBL, subsequently increasing MBL activity. Thus, 
the SNP G1011A may be involved in the monito-
ring of MBL expression, possibly through affecting 
the division mechanisms. One of the MBL haplo-
types, HYP, resulting from three polymorphic sites 
(H/L, X/Y, and P/Q) in the initial MBL area, is as-
sociated with increased MBL plasma levels. 
Therefore, the above mentioned study suggests 
that this polymorphism of a single nucleotide may 
be an imbalance, that is the promoter of MBL 
polymorphism. A significant association of this 
1011A allele has also been noticed in patients di-
agnosed with bronchial asthma, allergic rhinitis 
and allergic bronchopulmonary aspergillosis who 
concomitantly had high peripheral blood eosino-
phils and low FEV1. 

This study also highlighted the role of these al-
leles in mechanisms involved in bronchial asthma 
and in allergies pathogenesis, probably by increa-
sing plasma levels of MBL and, subsequently, of its 
activity. The MBL polymorphism has determined 
either  low or high serum levels of MBL. Indivi-
duals with MBL polymorphism that lead to low 
MBL levels and complement activity have an in-
creased susceptibility to infection, but a reduced 
likelihood of developing complement-mediated 
diseases, such as allergic diseases (19).

Some studies have investigated whether a 
MBL 2 genetic polymorphism leads to low MBL 

levels and a deficiency in the MBL functioning 
that would cause the onset and persistence of 
bronchial asthma and atopy in adults. The results 
highlighted that the proportion of structural vari-
ants of genotype was similar to that previously de-
scribed in Finnish and Caucasian population, re-
spectively the most common form of all variants 
was the one with B allele (25).

This study has denied certain previous results 
which suggested that low MBL levels had a predis-
posing effect to atopy in adult patients. In fact, 
low MBL values can even provide protection 
against certain atopic diseases in certain sub-
groups of patients. According to the study, MBL 2 
genotype has no effect in terms of predisposition 
on the appearance of atopy. Under different con-
ditions, any possible change of the X allele at the 
level of the initial region can suffer a decrease of 
MBL serum concentration, and this is a strong fac-
tor for asthma in non-atopic male subjects. Low 
values of MBL, secondary to the initial region of 
polymorphism gene, could determine a poor re-
covery after lower respiratory tract infections, hy-
perreactivity of the airways and may play a signifi-
cant role in the pathogenesis of intrinsic bronchial 
asthma. This predisposition for intrinsic bronchial 
asthma secondary to the X allele has been noticed 
only in male subjects. However, it is known that 
there are differences between women and men 
concerning the immune mechanisms. The predis-
posing effect of MBL 2 genotype was limited to 
the initial region of the X allele and has not been 
extended to other structural variants. The struc-
tural genotypes manifest differently: structural 
variants distort the formation and structure of the 
MBL molecule, while X alleles negatively influ-
ence the MBL operation, which is very important, 
considering that MBL activates the complement 
in the initial stages of the innate immune response. 
The outcomes of MBL 2 genotype in the appea-
rance of atopy in the control group has not been 
statistically significant. In the group of subjects 
with atopy, respiratory symptoms were less fre-
quent in women with A/O genotype compared to 
those with A/A genotype. 

The conclusion of this study would be that the 
MBL genotype has no effect in terms of atopy risk (26).

In another study about the concentration of 
MBL polymorphism and susceptibility to respira-
tory infections in young patients, MBL levels be-
low the average value have been shown to signifi-
cantly increase the risk for respiratory infections. 
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Regarding the structural genotype of MBL 2, the 
A/O or O/O variants have prevailed more then 
A/A genotype, which targets the groups that have 
experienced at least two episodes of infectious 
diseases during the study. Moreover, the asthma-
tic patients in these two groups had a significant 
infectious risk. Following the genetic polymor-
phism of MBL 2 in patients with occupational al-
lergic asthma induced by occupational exposure 
to Diisocyanate (study conducted in Korea), the 
results have shown that genetic polymorphism of 
MBL 2 causes low MBL serum levels, which can-
not properly neutralize the effects of oxidative 
stress secondary to Diisocyanate exposure (27). q

CONCLUSIONS

The MBL2 gene polymorphism is associated 
with atopy, allergic diseases and acute respiratory 
tract infections with MBL deficiency in early child-
hood. In terms of genetic polymorphism, most of 
the studied alleles were type A, these being the 
most frequently present in the studied groups, 
while other alleles such as B, C or D have been 
studied at a lesser extent. Further research is re-
quired for adult patients with allergic and atopic 
conditions, because most of the so far published 
studies are performed on pediatric population. q
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ABSTRACT
Objectives: The aim of this CBCT study was to evaluate the postoperative volume changes of the 

rhinosinusal airway space, maxillary sinuses and nasal fossa, that occur after Le Fort I osteotomy, using 
individual segmentation of 3D virtual models.

Material and methods: A number of 16 patients (with Class II and Class III malocclusions) who underwent 
a CBCT examination for orthognathic surgery at six month-interval between preoperative and postoperative 
evaluations were included. Patients with thickening of the sinus mucosa, craniofacial syndromes, maxillofacial 
trauma, rhinoplasty or other maxillofacial pathological conditions were excluded from the study. Individual 
segmentation of airway volumes was performed by the ITK-SNAP 2.0 software. Paired student t-test was used 
for the statistical examination of volume changes and Pearson’s test for the assessment of intra-rate correlation.

Outcomes: A statistically significant decrease in the rhinosinusal volume in Class II (9.36±3.43 cm3) and 
Class III malocclusions (3.65±2.96 cm3) was found after Le Fort I osteotomy. A decrease in volume was also 
found for maxillary sinuses (5.63±1.52 cm3 for Class II and 6.72±4.5 cm3 for Class III malocclusion). Nasal 
fossa decreased in volume (3.79±3.8 cm3) in Class II malocclusion patients and increased (3.07±2.39 cm3) in 
Class III malocclusion patients. The Pearson correlation revealed a high intra-rate agreement of measurements.

Conclusion: Le Fort I osteotomy modifies the postoperative volume of rhinosinusal aerial spaces and 
individual segmentation on CBCT images is a useful tool to analyze the changes.

Keywords: CBCT, surgery, airway volume.

2019; 14(3): 213-219
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OBJECTIVES

Le Fort I osteotomy is the most common-
ly used surgical procedure for maxillary 
bone reposition in Class II and Class III 
malocclusion, providing a correction of 
the jaw relationship in all three spatial 

directions (1). Le Fort 1 osteotomy with maxillary 
advancement is used to correct Class III maloc-
clusion, often in conjunction with palatal expan-
sion (2, 3). In Class II malocclusion patients, it is 
used in conjunction with maxillary setback and 
mandibular advancement in order to achieve a 
stable and aesthetical appearance (1). Bimaxil-
lary surgery improves the patient’s profile and 
masticatory function (3, 4).

Controversial results regarding the volumetric 
changes of the upper airways after orthognathic 
surgery have been reported in the literature. Se-
veral studies demonstrated a postoperative nar-
rowing of the pharyngeal space volume in Class III 
malocclusion correction (4). The volume of para-
nasal sinuses was shown to be decreased after Le 
Fort I osteotomy and maxillary setback surgical 
treatment for Class II malocclusion (5). On the 
other hand, an increase in the upper airway vo-
lume was demonstrated after maxillary advance-
ment and mandibular setback in Class III 
patients (6, 7). 

There are two possible causes for these vari-
able results: the utilization of different acquisition 
methods and the use of different analysis methods 
for measurements of the airway volume. 

One explanation could be the current use of 
low radiation do se CBCT examination for the 
preoperative planning and postoperative follow 
up in craniofacial anomalies (8-10). A higher 
benefit in terms of the accuracy and reproducibi-
lity of volume measurements of the maxillary si-
nuses was demonstrated for 3D imaging (11, 12), 
as opposed to abandoned cephalometric radio-
graphs that superpose the cranial anatomical 
structures (13). Other paraclinical investigations 
used in addition to imaging for the evaluation of 
the upper airways volume could be plethysmo-
graphy, acoustic rhinometry and anterior rhino-
manometry (14). On a plethysmography study, an 
increased resistance of upper airway airflow was 
found after bimaxillary orthognathic surgery; this 
increase in airflow resistance is due to a narrowing 
of upper aerial spaces and it can be associated 
with a higher risk of snoring and sleep apnea 

(15-17). On the other hand, rhinomanometric 
measurements showed a significant improvement 
of the total rhinosinusal airflow after orthognathic 
surgery (16). 

The other explanation for the variability of the 
postoperative volumetric results of the upper air-
ways measurements is the use of different seg-
mentation methods on CBCT images in the litera-
ture. The segmentation of the total pharyngeal 
airway volume revealed a decrease in volume af-
ter bimaxillary surgery for Class III malocclusion 
treatment (18), while other studies, in which the 
individual segmentation of the pharyngeal airway 
volume was considered separately, showed an in-
crease of the nasopharynx volume and a decrease 
in the laryngopharynx volume following ortho-
gnathic surgery (16).

However, a standardized protocol for the vo-
lumetric segmentation on CBCT images was not 
defined yet. The present study aims to evaluate 
the individual postoperative volumetric changes 
of the maxillary sinuses and nasal fossa following 
bimaxillary orthognathic surgery in Class II and 
Class III malocclusion by using individual segmen-
tation methods of maxillary sinuses on CBCT ima-
ges. q

MATERIAL AND METHODS

Patients and examinations

Class II and Class III malocclusion patients 
who underwent bimaxillary orthognathic 

surgery in the Department of Maxillofacial Sur-
gery, University of Medicine and Pharmacy 
Cluj-Napoca, between 2012-2017, have been 
selected for the present study. All included pa-
tients were examined on a CBCT machine 
(NewTom 3G, QR, Italy) at one week preopera-
tively and at six months postoperatively, with the 
following scanning protocol: 120 kV, 3-8 mAs 
and 0.33 mm voxel size. 

The CBCT images were retrospectively ana-
lyzed in order to evaluate the volumetric changes 
induced by surgery of the total rhinosinusal airway 
space, nasal fossa and maxillary sinuses. Only pa-
tients with normal, non-visible maxillary sinus mu-
cosa on the CBCT examination before and after 
orthognathic surgery were included in the present 
study. 

Patients with craniofacial syndromes, maxillo-
facial trauma, rhinoplasty or other maxillofacial 
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pathological conditions were excluded from the 
present study.

Volumetric measurements

The CBCT images were analyzed on a computer 
station by using the ITK-SNAP 2.0 segmentation 
software (Researchers at University of Pennsylva-
nia and UNC, USA) (1, 20).

The preoperative and postoperative volumes 
of the rhinosinusal airway space were measured 
on CBCT images. The rhinosinusal space volume 
was defined by the most extreme points of the 
maxillary bone on axial and coronal images, as 
shown in Figures 1 and 2.

The threshold used for the segmentation of the 
rhinosinusal space volume was set between -1024 
and - 100 Hounsfield Units (HU) (Figure 3). The 
air outside the region of interest (ROI) was 
cropped out slice by slice, and the remnant vo-
lume was then automatically calculated (Figure 4).

The same bone landmarks were considered 
for the individual segmentation of the maxillary 
sinuses as for the rhinosinusal volume, except for 
the medial borders of the maxillary sinuses, which 

were defined by a vertical plane passing through 
the most medial point of the sinus on coronal 
view. Sinuses were considered as a common vo-
lume without any difference between the left and 
right sinuses (Figure 5).

The nasal fossa volume was calculated by sub-
tracting the maxillary sinus volume from the total 
rhinosinusal volume (Figure 6).

The CBCT volumetric measurements repro-
ducibility was evaluated by repeating the mea-
surements within two weeks interval by the same 
examiner.

Statistical examination

Statistical analysis was performed with MedCalc 
15.6. Numerical data related to the calculated 
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FIGURE 1. Square-shaped region of interest (ROI) 
on an axial slice. Anterior, posterior and lateral walls 
of the maxillary sinus used to define ROI

FIGURE 2. Square-shaped region of interest (ROI) 
on a coronal slice. Superior, inferior and lateral walls 
of the maxillary sinus used to define ROI

FIGURE 3. ROI for measurement is selected and 
threshold is applied

FIGURE 4. Three-dimensional image of the total 
rhinosinusal airway volume
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volumes on preoperative and postoperative CBCT 
images were compared using paired student t-test 
separately, for Class II and Class III malocclusion 

patients. Pearson’s test was used to assess the in-
tra-rate correlation.

Patients’ informed consent was not required 
for this retrospective imaging study because all ra-
diological exposures were part of the diagnosis 
and treatment routine and DICOM images were 
automatically anonymized before being uploaded 
on the workstation for volumetric segmenta-
tion. q

OUTCOMES

A number of 16 patients (seven with Class II 
and nine with Class III malocclusion) who 

underwent Le Fort I osteotomy were included in 
the study. The patients’ age range was between 
18 and 42 years (mean 27±SD 5 years).

The volumetric differences between preopera-
tive and postoperative airway volumes for Class II 
and Class III malocclusions are presented in 
Tables 1 and 2. Patients with Class II malocclusion 
had a significant decrease in the postoperative 
volume of the total rhinosinusal airway by 
18.74±7.47% compared to the preoperative vo-
lume and also a decrease in the maxillary sinuses 
volume by 16.95%±4.57%. The volumetric dif-
ferences between postoperative and preoperative 
measurements ranged between 8.45–15.01 cm3 
for the total rhinosinusal airway and between 
3.7–7.94 cm3 for the measured maxillary sinuses. 
Class III malocclusion patients have also showed a 
decrease in postoperative volumes, with diffe-
rences ranging between 0.5 cm3 and 8.3 cm3 for 
the total rhinosinusal space (6.43 %±5.24%) and 
from 1.9 cm3 to 17 cm3 for the measured maxil-
lary sinuses (16.72 %±11.20%).

The postoperative volume of the nasal fossa 
decreased in Class II malocclusion patients 
(3.79±3.8 cm3, representing 22.42%±23.17%) 
and increased in Class III malocclusion patients 
(3.07±2.53 cm3, representing 18.56%±14.44%).

FIGURE 5. Three-dimensional image of 
maxillary sinus volume

FIGURE 6. Three-dimensional image of 
nasal fossa volume subtracting from the total 
rhinosinusal airway volume

TABLE 1. Results of volume measurements for Class II malocclusion patients

*Volume differences represent the differences between preoperative and postoperative volumes
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The Pearson intra-class correlation coefficient 
was 0.98 for preoperative volume measurements 
and 0.99 for postoperative volume measure-
ments. q

DISCUSSION

Our results demonstrated the importance of 
the segmentation method used for airway 

volumetric measurements. Various methods for 
upper aerial space segmentation have been de-
scribed until now. Panou et al. achieved the 
maxillary sinuses volume by manually cutting out 
the nasal fossa volume from a total nasal 
fossa and maxillary sinuses volume (21). The 
methods used for sinus segmentation on lateral 
cephalometric images superimposed the left and 
right sinuses as a total maxillary sinus volume, 
and 2D radiological examinations did not pro-
vide accurate measurements of the sinusal 
cavities (21-23). 

In our study, different results occurred from 
the CBCT segmentation of the total volume of 
rhinosinusal airway space compared to the indi-
vidual segmentation of the maxillary sinuses and 
nasal fossa volumes.  

The total rhinosinusal airway segmentation 
method on CBCT images revealed a decrease in 
postoperative airway volumes in all patients who 
were included in the present study.

The maxillary sinus volumes decreased 
postoperatively in all patients, similar results being 
reported by other studies on Class II and Class III 
malocclusion patients treated by orthognathic sur-
gery and Le Fort I osteotomy. According to Panou 
et al (21), the volume of maxillary sinuses de-
creased by only 3.44±3.31cm3 for Class III mal-
occlusion, while we found a decrease by 
6.92±4.5 cm3. 

The individual segmentation of the nasal fossa 
on CBCT images showed a decreased postopera-

tive volume in Class II patients subjected to Le 
Fort I and setback orthognathic surgery and an in-
creased volume in Class III patients after Le Fort I 
with advancement surgery. These results suggest 
that postoperative volumetric changes of the nasal 
fossa are more sensitive to sagital movements of 
the maxilla and that they are independent from 
the volume of the maxillary sinuses. 

To the best of our knowledge, none of the air-
way volume segmentation protocols has previ-
ously performed an individual segmentation of 
the total rhinosinusal airway volume according to 
the specific bone landmarks of the maxillary si-
nuses. In the present study, segmentation of the 
maxillary sinuses was done manually, first on the 
right sinus and then on the left sinus, according to 
the specific bone landmarks of the soft tissue–air 
interface by using a guided 3D active contour seg-
mentation (24). The nasal fossa volume was ob-
tained by subtracting the volume of the maxillary 
sinuses from that of the total rhinosinusal airway 
space. 

Our results demonstrated that the individual 
segmentation of airway structures offered a more 
relevant understanding of changes in the volumes 
of maxillary sinuses and nasal fossa after orthogna-
thic surgery involving Le Fort I osteotomy.

  Volumetric changes of the upper airways 
also depend on the time-point for the follow-up 
radiological examination. An evaluation at one 
year to three years postoperatively highlighted the 
importance of the time-point for the outcome sta-
bility in analyzing volumes (25, 26). In the present 
study, the postoperative volumetric changes were 
evaluated after an interval of six months. The high 
intra-class coefficient of our measurements 
showed that this evaluation protocol could be 
used on early analyzing of the orthognathic sur-
gery long time stability.

CbCt and individual segmentation oF uPPer airway Changes aFter orthognathiC surgery

TABLE 2. Results of volume measurements for Class III malocclusion patients

*Volume differences represent the difference between preoperative and postoperative volumes
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Compared to CT examination, CBCT imaging 
of the upper airway volume offers the advantages 
of a reduced radiation dose, fast acquirement of 
data and accuracy of 3D structures, at present 
being widely considered the gold standard 
examination of the orthognathic surgical 
outcomes (12, 27). 

Additional methods for the volumetric mea-
surements of the upper aerial space volume such 
as plethysmography, acoustic rhinometry or ante-
rior rhinomanometry could be useful to analyze 
functional changes of the upper airways volume 
induced by orthognathic surgery (15, 28). These 
evaluations offer information about narrowing of 
the upper airways after bimaxillary surgery ex-
pressed by several parameters such as increasing 
upper airway resistance and deterioration of 
breathing parameters (15, 16, 23, 29, 30). More-
over, Galbaiti et al. proved that volumetric mea-
surements of the nasal cavities obtained with 
functional evaluations were well correlated with 
the volumes measured on CBCT images (28). 

Sleep related breathing disorders are associa-
ted with airways narrowing induced by the new 

jaws relationship occurring after orthognathic sur-
gery (31-34). This possible effect of orthognathic 
surgery on the upper airways should be taken into 
consideration for the treatment plan (16). The 
present study proved that individual segmenta-
tion on CBCT images could offer the necessary 
support for a correct evaluation of the upper air-
way volume and prevent the negative effect of 
surgery on the respiratory function. q

CONCLUSION

In conclusion, orthognathic surgery using Le Fort I 
osteotomy induced significant volume changes 

of the upper airways, comprising the rhinosinusal, 
maxillary sinuses and nasal fossa airways. The low 
dose CBCT examination and additional individual 
segmentation of the volume proved to be precise 
analysis tools for the volume of the upper aerial 
spaces. q
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ABSTRACT
Background: Cervicogenic headache is a chronic cause of pain with a symptomatology varying between 

neck pain, instability while walking, dizziness, vertigo, ear pain, eye pain, and unilateral tinnitus, which 
is leading to increased morbidity and use of analgesics. Currently, the contribution of the local infusion of 
lidocaine in the treatment of cervicogenic headache is very significant.

Methods: In this pilot study, eight patients with cervicogenic headache were examined between 
February 2017 and August 2017 and treated with a three-scale method combining: 1) transcutaneous 
electric nerve stimulation (TENS); 2) minimally invasive methods of lidocaine injections and nerve blocks; 
and 3) stretching of the cervical and trapezoidal muscles. 

Results: The results show that the combined three-step therapy decreases both pain intensity based on 
VAS score and constant use of analgesics.

Conclusion: Three-step therapy can be conducted in one session or multiple sessions and appear to 
constitute a minimally invasive technique that decreases analgesic use, reducing not only their adverse 
effects and interactions with other pharmaceutics but also the cost of their use.

Keywords: cervicogenic headache, lidocaine, TENS, muscular stretch technique.

2019; 14(3): 220-226

INTRODUCTION

Headache is the most common 
cause of pain. From the 14 types of 
headaches, cervicogenic headache 
is in the range of 2.5 to 4.1% (1). 
Cervicogenic headache is com-

mon with regard to cervical syndrome, myofas-
cial head-neck pain syndrome, and neck 

injury (2). The most frequent symptomatology is 
the reduced mobility of the neck, particularly re-
garding neck rotation, neck pain in the upper 
third of the neck, the bilateral path of pain from 
the occipital to the parietal region, instability 
during walking, visual disturbances, unilateral 
high frequency tinnitus, ear pain, dizziness and 
occasionally brief episodic vertigo (3).
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The treatment of cervicogenic headache can 
be pharmaceutical, non-pharmaceutical (physio-
therapy, for example), invasive or surgical (4). Lo-
cal injection of lidocaine via the technique of 
muscular injections/infiltrations, or, if necessary, 
nerve block of occipital nerves is a method be-
longing to invasive techniques. Few minutes af-
ter the application of TENS, the muscular injec-
tions are performed. At the end of infiltrations, 
muscular stretch technique and cervical muscu-
lar movements are applied. This three-step tech-
nique contributes either to the complete elimi-
nation of the pain or to its reduction, working 
not only via the local action of lidocaine as a lo-
cal anesthetic on the sodium channels mem-
branes lidocaine but also on the local improve-
ment of microcirculation in the corresponding 
anatomical region (5). Direct relief of the pain 
and the concomitant symptoms usually occur 
over a period of time ranging from 10 minutes to 
20 minutes after the last infiltration. 

The questions that are raised here are whe-
ther the three-step treatment is sufficient to im-
prove cervicogenic headache symptoms and if 
the administered pain medication could be re-
duced after a certain period of time. q

METHODS

For this reason, an investigation on the out-
come of three-step treatment for cervicogenic 

headache at the outpatient clinic of an otolaryn-
gologist (P. G.) in cooperation with a neurosur-
geon (Th. B.) was initiated.

The first results concern 28 outpatients who 
presented to the clinic between February 2017 
and August 2017. Patients came to the doctor 
with the symptomatology of dizziness, pain,  
unstable walking and occasionally, tinnitus. 
(Table 1).

A detailed medical history was obtained from 
each patient, followed by clinical examination; 
then each patient was sent for a magnetic reso-
nance imaging (MRI scan) to confirm/exclude 
medical conditions such as intervertebral disc, 
myelopathy, vertebral stenosis and tumors.

Of the 28 patients, 20 were rejected: 12 were 
referred to a neurosurgeon due to spinal patho-
logy that required treatment, seven had another 
type of headache and one patient had headache 
caused by arterial hypertension.

Only eight patients with a mean age of 56.75 
years were examined: six women aged 43 to 80 
(median age 57) and two males aged 42 and 72. 

During their visit, a visual analogous scale 
(VAS) was applied before administering the 
three-step therapy and 20 minutes after (Table 2). 
Prior to their appointment to the outpatient cli-
nic, four out of eight patients had visited other 
doctors (two patients went to orthopedists, one 
patient to a neurologist and another one to an 
otorhinolaryngologist). The confirmed etiological 
factors are shown in Table 3.

From their individual history, there were no 
other comorbidities causing chronic pain.

All eight patients received a questionnaire 
about how they take painkillers (frequency and 
daily dose). Later on, we observed each of them 

Combination oF tens, lidoCaine injeCtions and musCle maniPulations as a theraPeutiC method For CerviCogeniC headaChe 

TABLE 1. Symptomatology

TABLE 2. Visual analogue scale (V.A.S.) before and after the 
application of three-scale therapy

TABLE 3. Etiology
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for a three-month period of treatment for cervi-
cogenic headache. Patients with cervicogenic 
headache indicated a pain intensity from 5 to 9 
based on the VAS pain scale (1-10), with associ-
ated symptoms and causative factors shown in 
Table 3. In case of tinnitus, and/or earache, there 
was an additional ENT (Ear Nose Throat) assess-
ment and an audiogram.

Technique

In all eight cases, a three-step treatment was ap-
plied in a single session (except for two cases re-
quiring repetitive sessions) as follows: a) transcu-
taneous electric nerve stimulation (TENS); 
b) local intramuscular injection of lidocaine 2%; 
and c) muscle manipulations in the region of the 
trapezoid muscle, in the upper cervical region 
and in the occipitovertebral region. The thera-
peutic steps were performed exactly in the listed 
order.

Neurostimulation (Figure 1) using an auto-
matically-changing rate lasts 15 minutes, then 
the pads and TENS device are removed.

This is followed by disc application with all 
that is necessary for infiltration: needles, sy-
ringes, gauze, cooling sprays, 2% and 1% lido-
caine solution, and antiseptic solutions. The disc 
is placed on the right site of the patient, who is 
sitting on the bed, and at the same time on the 
right of the doctor, who is standing behind the 
patient.

After skin antisepsis with alcohol, 2% (some-
times 1%) lidocaine in 5 cc and 3 cc syringes is 
administered and three types of needles (27 G, 
0.4 mm x 19 mm; 25 G, 0.5 mm x 1 inch; and 
25 G, 0.5 mm x 40 mm) are used. The access 
points for the infiltration are three on the right 
side and three on the left side, in a symmetrical 
configuration calculated based on an imaginary 
vertical line connecting the spinous processes of 
the cervical vertebrae, marked in Figure 2.

Injections were started from the bottom to 
the top, as follows:

- The first point was determined at 3 cm from 
the free rim of the trapezoid (6), about 
10-11 cm from the predisposed on the skin 
vertical line of the spinous processes; 0.5 cc 
at a depth of about 1 cm was injected with 
the 5 cc syringe and a 27 G, 0.4 mm x 19 mm 
needle, which was then lowered and guided 
to two points on either side of the central pre-
disposed point without exceeding the depth 
of one centimeter per point, 0.3 cc; the same 
procedure was repeated on the opposite 
side, with a total amount of lidocaine at 2 cc.
- The second access point was 3–3.5 cm of 
the middle of the A6-A7 distance; a 3 cc sy-
ringe was needed, preferably with a screw-
type safety nozzle, because a longer needle 
25 G, 0.4 mm X 40 mm (orange) would be 
used; 1 cc is administered in depth about 
3.5 cm and as the syringe is being retracted 
backwards, but not completely retracted, to a 
depth of 1 cm, a further injection of 0.5 cc 
was applied. Aspiration is necessary before 
the infusion, in any case.
- The third point is located in the upper cervi-
cal region, at the level of A3 and 3 cm late-
rally of the vertical line (spinous processes 
line), with a depth of application of less than 
1.5 cm at the central point of entry and about 
1 cm in the satellite filtrations without needle 
withdrawal; therefore, a 5 cc syringe with a 
25 G, 0.5 mm x 1 inch needle was used, with 
the same doses being administered.

Combination oF tens, lidoCaine injeCtions and musCle maniPulations as a theraPeutiC method For CerviCogeniC headaChe 

FIGURE 1. Neurostimulation using a TENS device

FIGURE 2. Marked access points for lidocaine 
injections
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Prohylaxes – Contraindications

The maximum allowable dose of lidocaine 
is 2.9 mg/kg (without vasoconstrictor addition) 
and should not be exceeded (7), but it can be 
reduced in elderly and chronic patients. A good 
history of possible allergic reactions to local anes-
thetics should be obtained, while in patients un-
der anticoagulation therapy, the dose of antico-
agulant is temporarily discontinued and adjusted 
after a proper consultation with their physician. 
In intramuscular infiltrations, vasospasm is not 
used, so no side effects are discussed. It is useful 
to test for coagulation prior to treatment if the 
conditions allow it. 

Patients stay for at least 20 minutes in the 
clinic after the last local infusion for follow-up 
(8). The clinic is equipped with the necessary 
means for patient revival, including first aid 
equipment. Excellent knowledge of anatomy is 
undoubtedly indispensable, and aspiration is 
always performed, even at new injection loca-
tions without retraction and of course in the 
place of first entry. q

RESULTS

The use of painkillers per os prior to treatment 
was observed for the eight patients in the 

study group (Table 4). After the treatment ses-
sion, the results after 20 minutes, two weeks, 
one month and three months are also shown in 
Table 4.

In two separate cases of cervicogenic 
headache with neck pain, there was a feeling of 
instant rotational vertigo referring to the known 
vertigo of position, bedding and head turning 
during sleep, along with walking instability du-
ring the day. In both cases, the imaging test re-
vealed cervical spine alignment especially in the 
lateral reception. In both cases, three additional 
sessions were performed, since after the first one 
there was a slight improvement in the frequency 

and intensity of brief vertigo and a large regres-
sion of the walking instability sensation, with a 
much improved sense of stability in the upright 
position. The final outcome of the tinnitus, after 
four sessions, was that they decreased to about 
one third of the intensity in one case and showed 
moderate improvement in the second case.

In one case of cervicogenic headache, deep 
orbital pain was reported on the right side, which 
was not documented by an ophthalmological 
history, nor by an eye injury. Here, the third up-
per cervical snap point was about one centime-
ter lateral to the original design, because the ac-
tive firing point was located there. q

DISCUSSION

Cervicogenic headache is a type of chronic 
headache which starts from the neck and ex-

tends to one or more points either in the facial 
area or in the area of the neurocranium or both.

The cervical spine consists of seven vertebrae 
and eight pairs of peripheral nerves. The first 
three pairs of neurons have centrifugal aesthetic 
fibers to the spinal nucleus of the trigeminal 
nerve. The cationic aesthetic fibers from the 
semilunar ganglion of the trigeminal nerve are 
also connected to the same nucleus.

These sensory fibers carry information about 
pain, pressure and temperature. Regardless of 
this, the somatosensory and motor fibers of the 
11th cerebral cranial nerve (XI) pass through the 
area and interact with the cervical and trigeminal 
fibers. From the spinal nucleus of the trigeminal 
nerve, another bundle (neuron) begins, which 
transfers information to the ventral posterior nu-
cleus of the thalamus. Cervicogenic pain starts 
due to irritation in the region of A1-A2-A3 cervi-
cal neurons (9, 10). It is believed that this inter-
action with the trigeminal nucleus in the spine is 
responsible for the pain sensation in the occipital 
region and around the eyes (11).

Combination oF tens, lidoCaine injeCtions and musCle maniPulations as a theraPeutiC method For CerviCogeniC headaChe 

TABLE 4. Use of analgesics before and after three-scale therapy
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Any damage to the area of the neck can cause 
a cervicogenic headache. It is believed that in 
cases of intervertebral disc herniation, an asymp-
tomatic inflammation irritates the area and 
causes the cervicogenic headache (12). Neck in-
jury in an upper cervical spine syndrome origi-
nating from the spinal articular surfaces and that 
of the lower type of cervical spine syndrome de-
rived primarily from the nerve root (13) may trig-
ger cervicogenic headache, even facial pain, de-
spite the fact that it is not known how the neck is 
linked to the maxillofacial region (14). In cases of 
chronic musculoskeletal disorders, in repeated 
minor injuries, in poor posture and in situations 
of stress, favorable conditions for the formation 
of Trigger Points (15) are developed, especially in 
muscle groups that contribute to the mainte-
nance of the standing posture. As a result, ten-
sion headache, back pain, better sensation of 
plantar attachment to the ground, tinnitus (usu-
ally contralateral), perinatal pain or numbness, 
and pain in the areas of the muscle masseter may 
occur.

In the cervicogenic headache, the differential 
diagnosis from migraine, Arnold-Chiari syn-
drome, temporal arteritis, intracranial ailments, 
and especially simple tension headache (16) is 
required.

Treatment of cervicogenic headache is multi-
factorial. The first time of treatment, given that 
CGH is a secondary disease, is the removal of 
the primary cause. Many methods are available, 
each of them working at different levels. One of 
these methods is the injection of lidocaine, 
which is increasingly used in clinical practice. 
The mechanism of cervical headache obstruc-
tion using this minimally invasive technique is 
not fully known. It appears to be related to the 
“closure” between the sensory fibers of the tri-
geminal and the aesthetic fibers of the upper 
cervical roots at the level of the trigeminal nucle-
us in the medulla oblongata. An important role 
in pain relief is also played by the inhibitory path 
with serotonin and catecholaminergic interac-
tions where the gray matter of the aqueduct and 
the core of the middle seam are involved (17). 
Electrophysiological investigation methods of the 
nociceptors of the trigemino-cervical complex 
and the adduct fibers provide useful information 
on the interaction of the trigeminal system with 
the cervical one (18).

Another method that evolves on a daily basis 
is transdermal electric nerve stimulation, which 
is classified as a non-invasive technique. It uses 
the stimulation of the nerves with different inten-
sity and frequency to provide analgesia (19). It is 
believed that TENS stimulates the inhibition of 
interneurons in the substantia gelatinosa in the 
posterior horn of the spinal cord, in particular 
large diameter fibers (A-beta) which inhibit the 
transmission of stimuli by small diameter fibers 
(20). The other theory states that nerve stimula-
tion produces endorphins, which is known to 
have an analgesic effect. A non-invasive tech-
nique of muscle manipulations has a similar ba-
sis. With muscle manipulations, inhibitory neu-
rons are induced, as well as inhibitory areas in 
the grey matter of the mesenchephal, thus re-
ducing the sensation of pain.

Cervical strains in which pain firing points are 
identified can be treated by injection, in one or 
more consecutive sessions, in the more palpable 
sensitive area that gives the Trigger Point. It usu-
ally occurs in splenius and semispinalis muscles, 
in the upper or lower cervical region, and in the 
sternocleidomastoid. Infiltration in the anatomi-
cal space between A1 and A2 should be avoided 
due to the vertebral artery superficial pathway, 
while infusion of the splenius muscle may be 
useful in a slightly vertical direction (21). When 
an active Trigger Point is detected, the third in-
jection point will be on the trigger point and not 
in the predicted third plane at level A3 of 
Figure 2. It would also be possible to inject an 
adjacent trigger point in the trapezius muscle as 
an alternative first infusion site instead of the ini-
tially defined point on Figure 2, an exclusion that 
we performed in three cases. In this case, the 
potency of the effect increases after the dis-
turbed muscle metabolism is restored in the area 
of the firing point and the trigger point is deacti-
vated. An inactive (latent) firing point does not 
cause any referred pain (22).

The use of lidocaine is being recently applied 
to the treatment of cervicogenic headache. 
However, there is global evidence of its results. 
In a single blind randomized controlled clinical 
trial, Lugo et al. (23) show that lidocaine infusion 
has the same effect as physiotherapy after one 
month when applied separately, and when ap-
plied together leads to a significant improvement 
of symptoms. In another study with 47 patients, 
Naja et al. (24) show that lidocaine infusion leads 
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to an improvement in symptoms; however, the 
longer the problem, the more injections will be 
needed for the same effect. In a double blind 
randomized controlled clinical trial also authored 
by Naja et al. (25), anesthesia infusion appears to 
improve not only the symptoms but also the 
eve ryday use of analgesics.

On the other hand, TENS alone leads to 
symptom improvement by 60% (26, 27). In the 
study of Haspeslagh et al. (28), 10/14 patients 
treated with anesthetic and TENS were consi-
dered to have a successful outcome. In the same 
study, it was found that radiofrequency treat-
ment was not different from the combined the-
rapy of lidocaine with TENS. On the other hand, 
Li et al. (29) compares TENS with the muscular 
manipulations and it appears that TENS improves 
the degree of headache rather than pain inten-
sity and frequency, while muscular manipu-
lations seem to improve all three parameters. 
The same result has been published by many 
authors and appears to have good long-term re-
sults (30, 31).

In eight cases, the associated symptoms im-
proved shortly after the three-step session and 
patients reported immediate remission of the 
pain (VAS scale), feeling of stability during the 
15 minute trial walk in the examination room, 
tinnitus reduction, feeling of lightness in the 
eyes, forehead and back, as well as a better rota-
tion mobility of the head. We noted the length of 
time between the last infiltration and the onset 
of symptom decline, ranging from 5 to 10 mi-
nutes. Lidocaine hydrochloride has an onset of 
action in a few seconds and is shorter than other 
local anesthetics (32).

In two cases, there was a feeling of an instant 
rotary vertigo where the exams revealed cervical 
alignment. The latter is caused by muscle con-
traction due to injury or as a normal anatomical 
variation. However, a cervical spine alignment 
may temporarily cover a ligamental injury due to 
posttraumatic muscle spasm (33).

In one case of cervicogenic headache, deep 
orbital pain was reported and the third upper 
cervical point of injection was done about one 
centimeter lateral to the original design because 
the active firing point was detected there. Se-

veral papers show the great importance of ha-
ving a Trigger Point, usually in the occipital re-
gion, which when injected, relieves patient’s 
pain. This is trigemino-cervical referred pain, 
which even if presented as a single symptom, 
without headache, is a disease entity indepen-
dent of the known ophthalmic spectrum of 
symptoms. It disappears as soon as the interac-
tion of the trigeminal with the cervical limb is 
interrupted (34).

In neuralgia of the occipital nerves when 
there is pressure of the A2 and/or A3 roots, the 
pain is usually located in the one half of the cra-
niocervical junction region and neck (8), and not 
in both sides, as it occurs in case of cervical spine 
syndrome (3). For these reasons, we did not have 
to use a technique of blocking the occipital 
nerves in the incidents of this study. In cases of 
neck injury, when we find that there is an active 
Trigger Point, we always infuse the point. We in-
ject the point around the middle of the trapezoid 
muscle (Figure 2) even when no trigger point is 
found because we target the zone with the richer 
growth of “s” like dendrites. This can eliminate 
neck pain for a prolonged period, even up to 
six months, as reported in the literature (36). q

CONCLUSIONS

Cervicogenic headache may occur with head-
ache accompanied by neck pain but also by 

walking instability, ear pain, ocular pain and uni-
lateral tinnitus. It is caused by lesions of the cer-
vical spine, injuries and myopathogenic pain 
with the presence of Trigger Points. The invasive 
three-step regimen, including local injections of 
lidocaine presented with any variations per case, 
is a minimally invasive treatment, resulting in a 
reduction of the incidence and intensity of the 
episodes. This may result in multiple benefits for 
the patient, including the reduction in the use of 
painkillers.

However, this is a pilot study and, for a 
peer-to-peer outcome; hence, a multicenter 
study over a longer period of time would be use-
ful. q
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ABSTRACT
Aim: The present study aimed to investigate nurses’ knowledge about the care provided to pre-eclamptic 

patients in a tertiary care centre in Romania. 
Study design: A cross sectional study.
Setting: This study was conducted in Polizu Clinical Hospital of Obstetrics and Gynecology,  

Bucharest, Romania, from early January 2019 to the end of February 2019. 
Subjects: Sixty five nurses working at the Obstetrics and Gynecology Department.
Data analysis: Data were collected using a self-administered structured questionnaire and they were 

analysed using IBM SPSS Statistics 20 and Microsoft Office Excel/Word 2013. 
Tools: Two tools were used for data collection. Tool I: Assessment sheet to collect data regarding nurses’ 

general characteristics; and Tool II: A questionnaire to evaluate nurses’ knowledge and practices regarding 
the management of pre-eclampsia/eclampsia. 

Results: About 73.8% of  nurses confirmed that they participated in educational programs in the obstetrics 
field; 10.8% of them confirmed that they participated in training programs for pre-eclampsia/eclampsia, 
47.7% gave the right answer when they were asked to correctly identify the definition of eclampsia, 78.5% 
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INTRODUCTION

“Education is the most powerful weapon 
which you can use to change the world.” 

(Nelson Mandela)

Background of the study

According to the information provided 
by the World Health Organization in 
2011, most deaths due to 
pre-e clampsia and eclampsia could 
be avoided by timely and effective 

treatment of women, particularly in the prenatal 
phase (1-3). In Romania, health care facilities of 
the formal health care system are decisive points 
for successful management of all complications 
in pregnancy, including pre-eclampsia and 
eclampsia. Pre-eclampsia is a complex disease, 
in which several service providers on various 
care levels must cooperate across disciplines in a 
coordinated manner to ensure appropriate and 
effective treatment (4-7). Eclampsia is a poten-
tially fatal disorder of pregnant women that has 
been prevalent since the time of Hippocrates; it 
remains an important cause for a serious compli-
cation of hypertensive disorders in pregnancy, 
accounting for about 50 000 maternal deaths a 
year worldwide (8). Suboptimal care or quality 
care levels at any time of the care continuum 
may lead to negative and even fatal results. 
Therefore, it is important to know how 
pre-eclamptic and eclamptic patients are treated 
across all levels. These findings enable health 
care employees and their upper management to 
develop possible strategies for solving problems. 

To date, there is little international research 
around the world on nurses’ knowledge and re-
gular practices regarding pre-eclampsia and 
e clampsia. Romania had none at all before. The 
literature available in Romania showed no 
stu dies exploring nurses´ knowledge of 
pre-eclampsia and eclampsia in a tertiary care 
centre in Romania. 

Aim

The present study aimed to investigate nurses’ 
knowledge about pre-eclamptic patient care in a 
tertiary care centre in Romania in an attempt to 
improve their knowledge and practice in the 
management of pre-eclampsia/eclampsia, so as 
to reduce the majority of maternal and fetal 
deaths due to pre-eclampsia/eclampsia can be 
avoidable through the provision of timely and ef-
fective care to the women presenting with this 
complication. q

MATERIAL AND METHODS

Study design: A cross sectional study design 
was used, the research was applied on 

65 nurses working in a tertiary care centre in 
Bucharest, Romania. 
Setting: This study was conducted from early 
January 2019 to the end of February 2019. 
Subjects: 65 nurses working in Polizu Clinical 
Hospital of Obstetrics and Gynecology in 
Bucharest, Romania. 
Method: A structured questionnaire developed 
by the researcher was used to collect data. Ques-
tions were based on the related up-to-date litera-

answered correctly to the proper identification of proteinuria in pregnancy definition, only 9.2% gave the 
right answer when asked to properly identify chronic hypertension, 40% chose the right answer when 
asked to correctly identify gestation ages for antenatal use of corticosteroids to improve neonatal result, and 
70.8% answered correctly to the proper identification of the best anticonvulsant for severe pre-eclampsia/
eclampsia. 

Conclusion: Continuous professional development is critical in nurses’ work in both theory and clinical 
practice. Unfortunately, this study identified wide gaps in the knowledge of nurses about pre-eclampsia/
eclampsia, including their assessment, diagnosis and management. This is a major concern as globally, 
severe pre-eclampsia and eclampsia result in 70 000 maternal deaths annually. 

Recommendations: Improving nurse’s awareness regarding nursing knowledge and practices through 
educational programs aimed to encourage them to use best evidence-based practices in their daily practice 
and reducing maternal and child mortality by pre-eclampsia/eclampsia in Romania.

Keywords: nursing knowledge and practice, pre-eclampsia, eclampsia, Romania. 
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ture. After obtaining subjects’ written informed 
consent, the researcher personally distributed 
the questionnaires in individual envelopes to 
each participant and collected all completed 
questionnaires in sealed envelopes; question-
naire completion did not exceed 30 min. 
Questionnaires were divided into two tools: 
Tool I – assessment sheet to collect data regar-
ding general characteristics of nurses, which in-
cluded variables such age, gender, education 
level, total years of experience; and Tool II – 
well-defined questions about the knowledge re-
garding management of pre-eclampsia/eclampsia, 
structured in a questionnaire with 31 questions 
divided into seven topics; each topic was subdi-
vided into further sub-topics for assessing nursing 
knowledge and practices regarding management 
of pre-eclampsia/eclampsia. 
Grading: The content of knowledge was deter-
mined by 31 questions. A score of (1) was as-
signed for a right answer, and (0) for a wrong one. 
An answer with (yes) led to (1) and (no) led to (0). 
The total score of 31 for knowledge has been 
converted to 100%. 
Data analysis: Statistical analysis was performed 
using IBM SPSS Statistics 20 and Microsoft Office 
Excel/Word 2013. q

RESULTS

Data presented in Table 1 show the demo-
graphic values of the investigated nurses. All 

subjects were females with an average age of 
15.2 ± 10.028 years. Most of them had a 
post-secondary non-tertiary education level 
(83.1%). Participants’ average number of years of 
experience was 43.82 ± 8.276. 

Data from Table 2 and Figure 1 show the distri-
bution of the investigated nurses according to their 
participation in educational programs in the obste-
trics field. About 73.8% of all nurses confirmed that 
they participated in educational programs.

Data from Table 3 and Figure 2 show the dis-
tribution of the investigated nurses according to 
their participation in training programs for 
pre-eclampsia/eclampsia. Only 10.8% of all nur-
ses confirmed that they have been participating in 
training programs for pre-eclampsia/eclampsia.

Data from Table 4 and Figure 3 show distribu-
tion of the investigated nurses according to the 
correct identification of eclampsia definition. 
Only 47.7% of all nurses answered correctly.

investigating nurses’ knowledge about PreeClamPtiC Patients’ Care in a tertiary Care Centre in romania 

TABLE 1. Demographic values of the investigated nurses

TABLE 2. Distribution of the investigated nurses according to their 
participation in educational programs in the obstetrics field 

TABLE 3. Distribution of the investigated nurses according to their 
participation in educational programs in the obstetrics field 

FIGURE 1. Distribution of the investigated nurses according to their 
participation in educational programs in the obstetrics field

FIGURE 2. Distribution of the investigated nurses according to their 
participation in training programs for pre-eclampsia/eclampsia
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Data from Table 5 and Figure 4 show the di-
stribution of the investigated nurses according to 
the correct identification of proteinuria in preg-
nancy definition. Most of the subjects (78.5%) 
answered correctly.

Data from Table 6 and Figure 5 show the di-
stribution of the investigated nurses according to 
the correct identification of chronic hyperten-
sion in case of DBP of 90 mm HG or more be-
fore 20 weeks of pregnancy without proteinuria. 
Only 9.2% of all nurses answered correctly. 

Data from Table 7 and Figure 6 show the di-
stribution of the investigated nurses according to 
the correct identification of gestation ages for an-
tenatal use of corticosteroids to improve neona-
tal results. Only 40% of all nurses answered cor-
rectly. 

Data from Table 8 and Figure 7 show the di-
stribution of the investigated nurses according to 
the correct identification of the best anticonvul-
sant for severe pre-eclampsia/eclampsia. 70.8% 
of all nurses gave the right answer.

DISCUSSION

In this study, participants’ average number of 
years of experience was 15.2±10.028. About 

73.8% of all nurses confirmed that they partici-
pated in educational programs in the obstetrics 
field; 10.8% confirmed that they participated in 
training programs for pre-eclampsia/eclampsia, 
47.7% gave the right answer when asked to cor-
rectly identify eclampsia definition, most of the 
nurses (78.5%) answered correctly to the proper 
identification of proteinuria in pregnancy defini-
tion, only 9.2% chose the right answer to the 
correct identification of chronic hypertension, 
40% answered correctly to the proper identifica-
tion of gestation ages for antenatal use of cortico-
steroids to improve neonatal result, and 70.8% 
gave the right answer to the correct identification 
of the best anticonvulsant for severe pre-eclamp-
sia/eclampsia. Unfortunately, this study identi-
fied wide gaps in the knowledge of nurses about 
pre-eclampsia/eclampsia, including their asses-
sment, diagnosis and management. This is a ma-
jor concern as globally, severe pre-eclampsia and 
eclampsia result in 70 000 maternal deaths an-
nually (9). It is problematic if nurses from a ter-
tiary referral center in Bucharest, the capital and 
largest city of Romania, are not able to distin-
guish between the various categories of hyper-
tensive disorders of pregnancy, diagnose, assess 
or manage patients with pre-eclampsia/eclamp-
sia. It is thus crucial that nurses working in such 
an important referral center should have the re-
quired knowledge and skills to function inde-
pendently without a doctor’s support. Nurses 
play a critical role in promoting public health 
and it is imperative that they involve assimilation 
of a problem-solving approach within the back-
ground of caring, considering best evidence from 
studies, patient care data, clinical knowledge 
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TABLE 4. Distribution of the investigated nurses according to the 
correct identification of eclampsia definition 

TABLE 5. Distribution of the investigated nurses according to the 
correct identification of proteinuria in pregnancy definition 

FIGURE 3. Distribution of the investigated nurses according to the 
correct identification of eclampsia definition

FIGURE 4. Distribution of the investigated nurses according to the 
correct identification of proteinuria in pregnancy definition
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and expertise, and patients’ preferences and  
va lues with its application in current practice  
for the benefit of community (10). To highlight 
and advance clinical effectiveness and evi-
dence-based practice agendas, the Institute of 
Medicine set the following goal: by 2020, 90% 
of clinical decisions should be supported by ac-
curate, timely and up-to-date clinical informa-
tion, in order to reflect the best available evi-
dence to achieve the best patient outcomes (11). 

For example, in obstetrics care, it sometimes dra-
matically reduced morbidity and mortality due 
to a decreased risk of premature infant death by 
20% by using the seminal meta-analysis as 
Heater (12). It cannot be emphasized enough 
that optimal care given by nurses is crucial for 
the safety of both mothers and their babies. 
Nurses should not only be updated in theoretical 
knowledge, but their clinical skills should also be 
updated to ensure competence. In addition, 
nurses should be able to ma nage unforeseen 
obstetrical complications and the high-risk 
new-born. Having trained preservice nurses, it 
remains a challenge whether they will be al-
lowed to use their knowledge in the manage-
ment of pre-eclampsia/eclampsia. Providing evi-
dence of attendance at workshops, conferences 
and refresher courses in obstetrics and nurses 
should be compulsory. The maternal and infant 
mortality rates in Romania will continue to in-
crease if urgent measures are not implemented 
to ensure that nurses are qualified in advanced 
optimal care of obstetric emergencies, including 
continuous refresher courses, to ensure compe-
tence in both theory and practice for all prac-
ticing nurses. q 

CONCLUSION

“Death caused by preeclampsia is avoided 
with early detection and effective treatment  

of women with pre-eclampsia.” (WHO 2011)

A gap in the nurses’ knowledge about 
pre-eclampsia/eclampsia was identified. 

This is not acceptable, according to the 
pre-eclampsia knowledge standards in a tertiary 
care centre level in Bucharest, the capital and 
largest city of Romania. In this study, the majority 
of health professionals were shown to have no 
sufficient knowledge regarding pre-eclampsia. It 
is thus extremely important to improve qualifica-
tion and optimal patient care, which is likely to 
improve the quality of care for each patient and 
reduce maternal and perinatal mortality in 
Romania, in connection with pre-eclampsia. The 
findings of this study point to some of the most 
important points such as none of all questioned 
nurses reached an excellent level of performance 
(score 100% - level of knowledge). We stress the 
necessity to conduct further studies on the topic 
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TABLE 6. Distribution of the investigated nurses according to the 
correct identification of chronic hypertension in case of DBP of 90 mm 
HG or more before 20 weeks of pregnancy without proteinuria

TABLE 7. Distribution of the investigated nurses according to the 
correct identification of gestation ages for antenatal use of 
corticosteroids to improve neonatal results

FIGURE 5. Distribution of the investigated nurses according to the 
correct identification of chronic hypertension in case of DBP of 90 mm 
HG or more before 20 weeks of pregnancy without proteinuria

FIGURE 6. Distribution of the investigated nurses according 
to the correct identification of gestation ages for antenatal use of 
corticosteroids to improve neonatal results
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of the current review with methodological rigor, 
seeking to provide subsidies for nursing care.

Recommendations 

ZERO maternal mortality in Romania by 
pre-eclampsia!

Health education programs for health profes-
sionals require more attention. Regular training 
programs (obstetrics emergency drills) should be 
introduced for health care professionals to im-

prove the quality of care for women with obstet-
ric emergencies such as pre-eclampsia/eclamp-
sia. Health care facilities should learn about 
developments in the methods of education and 
invest in suitable methods that refer to the results 
within their organization, or change work prac-
tices to improve work in the facilities. Guidelines 
should be disseminated to all maternities and 
maternal and child health services and integra-
ted to undergraduate nursing curriculum in or-
der to be further applied into practice after gra-
duation. Improving nurses’ awareness regarding 
evidence-based practices should be done by in-
volving them in educational programs and thus 
encouraging them to use their knowledge into 
patient daily care. Further studies are needed to 
investigate whether the findings of the present 
study could be replicated in other obstetric 
emergencies’ settings and on larger sample 
sizes. q
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TABLE 8. Distribution of the investigated nurses according to the 
correct identification of the best anticonvulsant for severe 
pre-eclampsia/eclampsia

FIGURE 7. Distribution of the investigated nurses according 
to the correct identification of the best anticonvulsant for 
severe pre-eclampsia/eclampsia
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ABSTRACT
Background: Several environmental factors have been associated with onset of inflammatory bowel diseases 

(IBD): smoking, hygiene, microorganisms, oral contraceptive pills (OCPs), non-steroid anti-inflammatory 
drugs, antibiotics, appendectomy, diet, breastfeeding, vitamin D, stress and ambient air pollution. The aim 
of this study was to investigate the prevalence of these factors in a Romanian and Belgian population with IBD.

Material and methods: A total of 129 patients with an IBD diagnosis (76 from Romania and 53 from 
Belgium) participated in an interview and were asked to fill in a questionnaire regarding environmental 
factors before and after the onset of IBD; 35 Romanian and 21 Belgian healthy individuals constituted the 
control group.

2019; 14(3): 233-239
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List of abbreviations: inflammatory bowel di-
sease (IBD), oral contraceptive pills (OCPs), 
non-steroid anti-inflammatory drugs (NSAIDs), 
Crohn’s disease (CD), ulcerative colitis (UC), 
Centre Hospitalier Universitaire (CHU), Cito-
megalovirus (CMV), relative risk (RR)

INTRODUCTION

Inflammatory bowel disease (IBD), Crohn’s 
disease (CD) and ulcerative colitis (UC) are 
chronic inflammatory conditions of the gas-
trointestinal tract. In IBD patients, the inter-
action between environmental factors and 

abnormal intestinal flora is believed to lead to an 
inappropriate immune response that in turn re-
sult in chronic inflammation (1).

Inflammatory bowel disease was primarily 
recognized in Western countries after the rise of 
industrial revolution and has dramatically in-
creased during the 20th century, being most 
prevalent in developed countries such as Cana-
da, the USA and Western Europe (1). 

Incidence and prevalence rates of IBD in Ro-
mania are low. In 2004, its incidence in the Ro-
manian population was 0.97 and 0.50/100 000 
for UC and CD, respectively, whereas the preva-
lence reached 2.42 and 1.51/100 000 for UC 
and CD, respectively (2).When comparing dis-
ease evolution of IBD, Romanian patients have a 
milder course, with lower rates of severe, exten-
sive or complicated disease, a smaller proportion 
of patients needing surgery and a long term sus-
tained response to biologic therapy (2, 3). 

As individuals migrate from areas of low to 
high prevalence of IBD, first-generation descen-
dants acquire the same risk of developing IBD as 

the local population (1). This shift in risk suggests 
that changes in environment, in addition to ge-
netic predisposition, may contribute to the de-
velopment of IBD.

Several environmental factors have been as-
sociated with IBD such as smoking, hygiene, mi-
croorganisms, oral contraceptive pills (OCPs), 
non-steroid anti-inflammatory drugs (NSAIDs), 
antibiotics, appendectomy, diet, breastfeeding, 
vitamin D, stress, ambient air pollution, drinking 
water pollution (4-7). However, a clear mecha-
nism by which these environmental risk factors 
interact to cause IBD has not been elucidated 
yet (6, 7). Furthermore, most risk factors have not 
been consistently demonstrated across studies.

Regarding breastfeeding, a meta-analysis 
published in 2004 reported that breastfeeding 
reduced the risk of developing IBD (5).

This inconsistent data between populations 
represented the basis on which we initiated the 
present study. Our aim was to identify environ-
mental factors that are associated with an in-
creased risk of developing IBD in two different 
European populations. q 

MATERIAL AND METHODS

Seventy six Romanian patients and 53 Belgian 
patients with a previous diagnosis of IBD were 

interviewed and asked to fill in a questionnaire 
regarding lifestyle factors and environmental ex-
posure before and after the onset of IBD 
(Figure 1). The questionnaires were completed 
together with a member of our team, so that 
every included item could be discussed with the 
patient. We selected all IBD patients admitted to 
the Gastroenterology Outpatient Unit of Fun-

Results: A total of 40 patients with ulcerative colitis (UC) and 89 with Crohn’s disease (CD) were 
included. Gender distribution was 43% males and 57% females. They had a median age of 42 years (range 
between 19-74 years), a median disease duration of eight years and 79% were in clinical remission. Both 
Romanian and Belgian IBD patients reported an increased antibiotic consumption before IBD onset 
compared to controls: 58% vs 10% (p<0.001) and 51% vs 5% (p<0.001), respectively. Belgian IBD patients 
declared significantly more frequent OCP use (53% vs 9%, p <0.001), they were breastfed in a lower 
proportion (49% vs 76%, p <0.001) and had experienced a higher level of psychosocial stress (p<0.001). 

Conclusions: Antibiotic consumption before IBD onset may play a pivotal role in IBD development 
in both Romanian and Belgian populations. In Belgian patients, OCP consumption, a higher level of 
psychosocial stress and lack of breastfeeding may also be involved. 

Keywords: inflammatory bowel disease, Crohn’s disease, ulcerative colitis,  
environmental factors, antibiotics, breastfeeding, OCP consumption, psychosocial stress.
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deni Clinic Institute and CHU de Liege in Octo-
ber 2017. Patient inclusion criteria were: age 
over 18 and disease duration over six months 
(from the IBD diagnosis). Exclusion criteria were: 
current Clostridium difficile or CMV colitis, total 
suppression of oral intake and current parenteral 
or enteral nutrition.

Thirty five Romanian and 21 Belgian healthy 
individuals constituted the control group. Selec-
tion of controls was done by matching them to 
cases in terms of age and sex distribution. They 
were mostly recruited from the employees of the 
two hospitals. 

Patients were questioned about past expo-
sure to environmental factors, so all data were 
collected retrospectively.

All patients signed an informed consent be-
fore being enrolled in the clinical trial, and the 
study was approved by the Ethics Committee of 
Fundeni Clinical Institute.

The sample size was calculated for an alpha 
error of 5% and a statistical power of 80% to de-
tect an odds ratio of at least 2, considering the 
risk factor with the closest prevalence to 50% in 
the general population, which was 49% (breast-
feeding). Sample size was 50 patients in the 
study group and 20 in the control group.

Results were reported as means and standard 
deviations for variables with a normal distribu-
tion, and median, minimum and maximum for 
variables with a non-normal distribution. We 
looked for differences concerning the indepen-
dent variables by outcome in bivariate analysis 
(Mann-Whitney U test or Fisher’s exact test, de-
pending on variables). Two-sided hypothesis 
testing was used, with a p value of less than 0.05 
considered statistically significant. A logistic re-
gression model was built with the presence of 
inflammatory bowel diseases as a dependent 
variable, and risk factors associated with a 

p<0.01 in bivariate analysis, as independent 
variables. Data analysis was performed using sta-
tistical software SPSS version 20.0 from IBM Cor-
poration, Armonk, NY, USA.

This study was supported through a grant of-
fered by the Romanian Executive Unity for Fi-
nancing and Supporting of Higher Education 
(UEFISCDI): 112 BM. q

RESULTS

In the Romanian IBD group, gender distribution 
was approximately equal (53% males and 47% 

females), with a higher number of patients with 
CD (62%), while in the Belgian IBD group, fe-
males were more prevalent (70%), with CD be-
ing more frequent (81%). The median age was 
the same in both groups (41 years), with a shor-
ter disease duration for Romanian IBD patients 
(five years versus 11 years) (Table 1).

When comparing CD patients, we observed a 
more pronounced female predominance (67 vs 
56%), similar median age (42 years) but a longer 
disease duration in the Belgian group (10 vs 
three years) (p<0.001). Regarding Montreal 
classification, A2 (age at onset between 17 and 
40 years old) was predominant (75%), ileoco-
lonic location was the most prevalent in both 
groups, the non-stricturing non-penetrating phe-
notype being the most common: 48% in Roma-
nian CD patients vs 60% in Belgian CD patients 
(p=NS) (Table 2).

The number of Romanian UC patients (30) 
was significantly higher than that of Belgian UC 
patients (10). In the Romanian group, males 
were predominant (63% compared to 20%), 
with a similar median age 41-42 years, but a lon-
ger disease duration in the Belgian cohort: 
11.5 years versus six years. Left sided colitis was 
predominant: 80% in Belgians and 53% in Ro-
manians. Most patients were in clinical remis-
sion: 90% versus 60 % (Table 3).

The Belgian IBD patient group had compa-
rable age to the Belgian control group, with a 
median age of 42 years for both groups, limits 
19-73 for IBD cases and 21-71 years for controls, 
respectively. Regarding education and monthly 
income, there was no statistically significant dif-
ference between the two groups (p-value 0.476 
and 0.205, respectively).

For the Romanian cohort, the two groups 
(IBD patients and disease free controls) were also 

environmental FaCtors in inFlammatory bowel disease

TABLE 1. A comparison between Romanian and Belgian IBD patients
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statistically comparable in terms of age and gen-
der. The median age was 41 years in the IBD 
group (limits 19-74 years) and 49 years in the 
control group: p-value=0.16. Males were pre-
dominant among IBD patients (53%) but had a 
lower proportion (48%) (p-value =NS) in the 
control group. Similarly, education level and 
monthly income were comparable (p-value=0.4 
and p-value=0.3, respectively).

Regarding the environmental factors, Belgian 
patients used significantly more OCPs before 
IBD onset (53% vs 9%; p<0.001). Similarly, anti-
biotic consumption in the previous year before 
IBD onset was significantly higher (51 vs 5%; 
p<0.001). From the 26 patients that declared 
antibiotic use prior to disease onset, the majority 
(22 patients) did not remember the type of anti-
biotic. Aminopenicillin consumption was de-
clared in the remaining patients. Only one Bel-
gian control reported previous antibiotic 
treatment. Regarding breastfeeding, 51% of all 
Belgian IBD patients had not been breastfed, 

compared to only 24% of controls (p=0.04). 
Psychological stress at work and at home was a 
significant environmental factor in Belgian IBD 
patients: 46% of them reported they were se-
verely stressed before disease onset, compared 
to 5% in controls (p<0.001). No other environ-
mental factors (alcohol consumption, coffee in-
take, exposure to NSAIDs) were significantly dif-
ferent from the control group (Figure 2).

 Results in the IBD Romanian group are pre-
sented in Figure 3. The only environmental fac-
tor significantly impacting IBD onset was anti-
biotic consumption: 58% in the IBD group 
compared to 10% in the control group (p<0.001). 
Half of the IBD Romanian patients used antibio-
tics before disease onset (21 out of 44 patients). 
The following antibiotics were administered: 
Amoxicilin+ Clavulanate (nine patients), Amoxi-
cillin (seven cases), Rifaximin (one patient), 
Azithromycin (three cases) and Cefuroxime (one 
patient). The other factors which were explored 
through the questionnaire (alcohol consump-
tion, coffee intake, NSAIDs therapy, OCP con-
sumption, smoking, breastfeeding, stress) did 
not significantly differ. q

DISCUSSION

This is the first study aiming to compare di-
rectly a Western (Belgian) and Eastern (Ro-

manian) European IBD cohort regarding expo-
sure to environmental factors before disease 
onset. In the Belgian IBD cohort, women were 
more numerous (70% vs 47%, p=0.012) and a 
CD diagnosis was significantly more frequent 
(80% vs 60%, p=0.02). Our results are similar 
with data previously published by Renaers et al. 
in 2016, reporting a female predominance (63%) 
and an increased CD proportion (71%) in ano-
ther Belgian cohort (8). 

Of all Belgian IBD patients, 83% were in clini-
cal remission, compared to 76% of the Roma-
nian IBD patients, which could be explained by 
the wider access to multiple biologic therapies in 
Belgium compared to Romania, where only In-
fliximab and Adalimumab are reimbursed (3, 9-11). 
Another explanation could be that in the Wes-
tern European cohort, a higher proportion of 
subjects were treated with biologics (48% vs 
34%, p=0.146) and an increased percentage of 
patients received immunosuppressive therapies 
(26% vs 21%, p=0.533).

TABLE 2. A comparison between Romanian and Belgian CD patients 

TABLE 3. A comparison between Romanian and Belgian UC patients
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The most important environmental element 
isolated in our study was antibiotic consumption 
one year before IBD onset. This was recognized 
by 51% of Belgian IBD patients compared to 5% 
of Belgian controls (p<0.001) and by 58% of Ro-
manian IBD patients compared to 10% in Roma-
nian controls (p<0.001).

A study from China found that frequent use 
of antibiotics was associated with an increased 
risk of developing UC in a cohort predominantly 
constituted by UC (UC/CD= 678/102) (12). Two 

other Asian studies, which included 261 CD and 
335 UC paired with 528 controls, found an in-
verse association between antibiotic use and the 
development of CD, suggesting that antibiotics 
may not be a contributing factor to the rising in-
cidence of CD in Asia (13, 14). However, our 
findings were also confirmed by recent data ob-
tained from a Caucasian population case-control 
study (736 Minnesota IBD patients and 1 472 con-
trols), suggesting a strong association between 
antibiotic use and risk of IBD onset. In three re-
views, including 15 observational studies and 
8 748 patients, antibiotic exposure was mostly as-
sociated with CD but not with UC (15-17). Anti-
biotic exposure seems to have an impact on IBD 
onset, with different implications in different 
ethnic populations confirming that other factors 
such as genetic background could also be in-
volved. 

Belgian patients with IBD had a significantly 
increased OCP exposure compared to Roma-
nian patients. In a large meta-analysis, including 
20 Western European IBD studies, there was 
over 30% increased risk of IBD onset in patients 
exposed to OCP compared to those with no ex-
posure [odds ratio (OR): 1.32, 95% confidence 
interval (CI): 1.17-1.49, P<0.001, I=14%] (18). 
This risk was also determined in another large 
meta-analysis on 75,815 American and Western 
European IBD patients, which included 14 stu-
dies. The relative risk for CD increased with the 
length of exposure to OCP (19). These findings 
could imply that the risk of developing IBD in 
OCP users could be different, depending on the 
studied population. For example, in a cohort of 
Asian-Pacific IBD subjects (348 female IBD cases 
and 590 female age-matched controls), Sanaga-
palli et al. found a modest but not significantly 
increased risk of developing IBD amongst 
OCP users (20). 

In conclusion, our study supports the idea 
that OCP exposure may be a significant environ-
mental factor in Western European IBD patients, 
but its role is uncertain in Eastern European co-
horts, where OCP consumption is lower. 

Breastfeeding is another important environ-
mental factor which was studied in our cohort. It 
seems to be an important protective factor in the 
Belgian population, as 51% of Belgian IBD pa-
tients were not breastfed, compared to 24% of 
healthy controls (p=0.04). Surprisingly, for the 
Romanian IBD group we did not isolate it as a 

environmental FaCtors in inFlammatory bowel disease

FIGURE 2. Prevalence of different environmental factors in Belgian 
patients with IBD, prior to disease onset (according to questionnaires)

FIGURE 2. Prevalence of different environmental factors in Romanian 
patients with IBD, prior to disease onset (according to questionnaires)



238 Maedica   A Journal of Clinical Medicine, Volume 14, No. 3, 2019

environmental FaCtors in inFlammatory bowel disease

protective factor (5% were not breastfed com-
pared to 3% in healthy people). In a prospective 
population-based case-control study in Asia-Pa-
cific (442 IBD incident cases and 940 controls), 
breastfeeding for over 12 months was the most 
powerful protective factor for IBD (RR=0.1 95% 
CI 0.04 to 0.30) (21). A recent Slovak study re-
ported that being breastfed for under six months 
was associated with CD (OR 2.7, 95% CI 1.7-4.4) 
and UC (OR 1.7, 95% CI 1.02-2.8) (22). This 
data might partially explain the differences in our 
study, because in our Belgian IBD group, CD was 
more prevalent than UC (80% vs 60% in Roma-
nians). Similar conclusions emerged from multi-
ple case-control studies conducted in Denmark 
(23), New Zealand (24) and Italy (25).

Belgian IBD patients declared significantly 
more stress at work and at home compared to 
the healthy controls (46% vs 5%, p<0.001) prior 
to IBD onset, a finding not applicable in Roma-
nian patients. Many studies enrolling especially 
young people outlined that stress has an impact 
on symptoms of IBD (16, 26); however, our work 
provides evidence that stress may be a trigger for 
IBD onset, together with other data published in 
the literature so far (27).

We found no impact of alcohol and caffeine 
consumption on IBD onset, which is confirmed 
by other publications (28, 29). Most studies sug-
gest that smoking is a risk factor for CD occur-
rence (30-33), but other studied populations (In-
dian, Chinese, American) failed to prove that 
(29, 34). We have not been able to identify 
smoking as being significantly involved in IBD 
onset in this studied group. 

Regarding NSAIDs exposure, it was not sig-
nificantly increased in Belgian and Romanian 
IBD patients prior to disease onset. Other data 
from a Chinese case-control study suggests that 
use of non-aspirin NSAIDs may be associated 
with an increased risk of developing UC (12). A 
recent meta-analysis concluded that conventio-
nal NSAIDs may cause clinical relapse in about 
20% of patients with quiescent IBD, which may 
be due to a dual inhibition of the COX enzymes, 
however certain COX-2-selective NSAIDs ap-
pear to be safe (35).

Our study has an important strength, being a 
case-control study which simultaneously in-
cludes an Eastern European and a Western Euro-
pean population of IBD patients, highlighting 
items in the ‘envirotype’ driving IBD incidence. 

Additionally, we used a detailed questionnaire 
for the environmental factors. The major limita-
tion is the low number of IBD patients (127 in 
total, 76 Romanians and 51 Belgians) recruited 
over the one month period (October 2017). In 
spite of this, we were able to reach statistical 
power for data collected, suggesting further exa-
minations should be conducted in prospective 
multinational cohorts. q 

CONCLUSION 

Data obtained in our study suggests a different 
impact of environmental factors in different 

populations (Eastern European and Western Eu-
ropean IBD patients). The single common factor 
isolated in both populations was antibiotic con-
sumption before IBD onset: OR 22.68 (95% CI 
2.84-181.28) for Belgians and 13.06 (95% CI 
2.84-60.12) for Romanian patients with IBD, re-
spectively. Other environmental conditions had 
no impact in Romanian IBD patients. For the 
Belgian patients, OCP consumption (OR 15.56; 
95% CI 3.24-74.74) and a high level of stress 
(OR 18; 2.25 to 143.92) increased the odds 
for IBD, while breastfeeding was a protective 
factor (OR 0.31; 0.1 to 0.9) in multivariate ana-
lysis. q
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ABSTRACT
Background: Autism spectrum disorder has a big impact on family life. Mothers of children with autism 

face many challenges. This study was conducted to determine the effectiveness of group-based acceptance 
and commitment therapy on cognitive emotion regulation strategies in mothers of children with autism. 

Method: This is a quasi-experimental study with a pretest-posttest control group design. The research 
population included mothers of children with autism spectrum disorder referring to exceptional schools, 
who were living in Tehran. After cluster random sampling, 30 mothers of children with autism spectrum 
disorder were selected and randomly assigned to two groups: an experimental group and a control group, 
each consisting of 15 women. Participants responded to the cognitive emotion regulation questionnaire 
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INTRODUCTION

Autism is a disorder characterized by 
sustainable destruction in reciprocal 
social interaction, communication 
delay or deviation and limited stereo-
typical connection pattern. Accor-

ding to the fifth edition of Diagnostic and Statisti
cal Manual of Mental Disorders, abnormal 
functioning in the above-mentioned areas be-
comes apparent by the age of three (1). Diagnos-
tic delay and difficulty, occurrence of symptoms 
after a period of normal child growth, lack of de-
finitive and effective treatments and poor prog-
nosis often lead to intense psychological pres-
sure on the family and parents of a child with an 
autism spectrum disorder. Initially, parents may 
have different reactions to this problem, often 
under the influence of parents with different be-
liefs (2). Due to various problems of these chil-
dren, their families and especially mothers face 
mental tension and stress (3). Researches showed 
that families of children with autism had more 
stress than those with mentally retarded children 
and Down syndrome (4). Having children with 
autism disorder causes depression, concern, 
stress, and even shame in parents, and in some 
cases it also has a negative impact on marital re-
lations because of tensioned couple discussion 
about an autistic child’s treatment and care, 
which sometimes leads to a gap between hus-
band and wife (5). Gray (6) states that mothers of 
children with autism disorders experience a fee-
ling of guilt and depression. Sharpli (7) reports 
that these mothers usually have more stress than 
fathers, and some husbands even believe that 
the psychological stress of their wife is more 
threatening than the child’s problems, being a 

threat to their family. Fathers usually do not re-
veal their feelings to the same extent as mothers, 
who typically show a wide range of emotions 
such as anger, sadness, weeping and mourning. 
Mothers are concerned by the reactions of soci-
ety and relatives, and sometimes they think there 
is a likely solution to put an end to all their pro-
blems in this context. Also, they spend too much 
mental energy and material for their assumptions 
and conjectures, which make them lose a pre-
cious time that should be spend on real accep-
tance, treatment and rehabilitation of their 
child (7). 

Turnball et al (8) show there is an increasing 
stress in families who have to face problems that 
change over time and argue that professionals 
need to prepare these family for challenges by 
different coping strategies (e.g., cognitive emo-
tion regulation), which may help them to in-
crease internal resistance and prevent the occur-
rence of consequences. Cognitive emotion 
regulation is useful when someone is confronted 
with unpleasant and stressful events (9, 10); it 
refers to management of information on cogni-
tive style and emotional triggers (11) and deal 
with cognitive aspects related to a stressful event 
experience (12). It is believed that the use of 
cognitive emotion regulation strategies such as 
rumination, thought suppression, reevaluation 
and problem solving may be important diagnos-
tic factors in different forms of psychopathology 
(13). In this context, a strong association between 
the use of these strategies and emotional pro-
blems has been confirmed (14, 15). In general, 
research findings show that people who are ex-
ploiting the maladaptive cognitive style, such as 
rumination, tragedy and blame, are more vul-

before and after intervention. The experimental group received group-based acceptance and commitment 
therapy (eight two-hour sessions), while no intervention was given to the control group. 

Results and conclusion: Covariance analysis of data showed that group-based acceptance and 
commitment therapy had a significant effect on positive/planning strategy refocusing (p=0.003), positive 
reappraisal (p=0.004), self-blaming (p=0.001), blaming others (p=0.007), considering a situation as 
disastrous (p=0.001), reception (p=0.008). However, there was not a significant difference in the dimensions 
of rumination (p=0.025). Therefore, it is recommended that welfare institutions and centers should provide 
a training plan based on acceptance and commitment therapy to improve the current cognitive emotion 
regulation strategies for mothers of children with autism spectrum.

Keywords: autism spectrum disorder, therapy based on acceptance and commitment,  
cognitive emotion regulation strategies, mothers.
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nerable to emotional problems than those with 
organized styles such as positive reevaluation (13). 
Overall, emotion regulation strategies represent 
a fundamental principle of initiating, evaluating, 
maintaining and organizing behavior as well as 
preventing negative emotions and unorganized 
behavior (16). Schreiber, Grant, Odlaug studies 
(17) showed that people with emotional disor-
ders had higher scores in impulsivity and avoi-
ding traumatic and cognitive reasoning. 

It is clear that emotional reaction to stressful 
events can be adjusted by using cognitive emo-
tion regulation (18). Although conceptualization 
of emotion regulation may differ (19), many au-
thors agree upon considering a combination of 
physiological, behavioral and cognitive processes 
which enables a person to adjust experience and 
tools of positive and negative emotions (19). The 
idea of social learning theory is that the negative 
belief system leads to maintenance of destruc-
tive behavior, and so, interventions based on 
cognitive restructuring should be used (20). In 
the third wave of psychotherapies which are 
known to postmodern psychotherapy, cognitions 
and emotions should be considered in the con-
text of conceptual phenomena. For this reason, 
instead approaches such as cognitive-behavioral 
therapy to reform inefficient beliefs and know-
ledge to reform emotions and behaviors, the pa-
tient is taught to accept his/her emotions in the 
first step and acknowledge that life (here and 
now) provides more psychological flexibility. 
That is why these therapies typically combine 
cognitive-behavioral techniques with mindful-
ness (21). 

Acceptance and commitment therapy (ACT) 
is a third wave behavior therapy that openly 
admits that thoughts require functional changes 
instead of modifying their form, content or fre-
quency. Acceptance and commitment therapy 
has six central processes leading to psycholo  -
gical flexibility, including acceptance, defusion, 
self as background, contact with present, values 
and committed action (21). It has been shown 
that ACT interventions lead to a meaningful 
increase in attempts to participate in difficult 
activities while experiencing difficult emotions 
(22). The central process of ACT teaches people 
how to stop the inhibition of thoughts and 
not to be mixed up with intrusive thoughts, thus 
making them tolerate more unpleasant emo-
tions. 

Overall, mothers of children with autism 
spectrum who use ACT succeed in creating a 
new relationship with their emotional thoughts 
instead of thought control, inhibition of thoughts, 
avoidance, etc, meaning that negative emotional 
thoughts are experienced as simple thoughts, 
and emotion and anxiety are simply felt as emo-
tions, which allows them focus on what is really 
important and valuable instead of spending too 
much time thinking and avoiding stress reduc-
tion. 

In general, with respect to the role of emotion 
regulation strategies in development and main-
tenance of emotional problems, it seems that 
skill training based on ACT and its effect of re-
ducing emotional problems faced by mothers of 
children with autism spectrum can help to in-
crease knowledge on how to manage emotions 
and how to provide care to their children.

Recent research on ACT offered satisfactory 
results and rationale for use of ACT in clinical 
practice and especially in working with patients 
with anxiety and behavioral disorders. There-
fore, the present study aims to answer to the 
question whether education based on ACT has 
any influence on cognitive emotion regulation 
strategies in mothers of children with autism 
spectrum. q

METHOD 

In this study, we used a quasi-experimental 
method with pretest and posttest design of the 

control group. The research population included 
all mothers of children with autism spectrum dis-
order in Tehran whose children were trained in 
the academic year 1995-96 in specialized edu-
cational centers. The sample consisted of 
30 mothers of children with confirmed diagnosis 
of autism spectrum disorder in Tehran whose 
children were trained in a specialized center 
(training centers in Tehran include Beh Ara, 
Tehran autism, Neday Asr, second Avril, Farzan-
dan). Cluster methods were used for sampling 
the selected population that was randomly as-
signed to the experimental group and control 
group. To measure cognitive emotion regulation, 
we used the cognitive emotion regulation inven-
tory of Garnefski et al (12) with 36 items which 
were scored on the five-point Likert scale and, 
according to the studies of Samani and Sadeghi 
(23), it included seven factors: self-blaming, 
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blaming others and positive reevaluation, bla-
ming, rumination, considering a situation as di-
sastrous, reception, planning/positive refocuses. 
Samani and Sadeghi (23) reported that alpha co-
efficients for these factors ranged from 62% to 
91% and the reliability factor was 0.79-0.88. In 
the study of Shojaei et al (24), validity of cogni-
tive emotion regulation inventory was obtained 
by factor analysis with Varimax rotation; items 
on this scale focused on seven factors, including 
considering a situation as disastrous, planning/
positive refocus, blaming others, self-blaming, 
positive reevaluation, reception and rumination, 
and the obtained factor was equal to 6.04, 5.19, 
4.32, 3.79, 3.63, 3.04, and 2.12, respectively. 
Overall, these components accounted for 
78.21% of variance in scores on the cognitive 
emotion regulation questionnaire. In this re-
search, in order to determine the reliability of 
cognitive emotion regulation, Cronbach alpha 
coefficients in the questionnaire were calculated 
for each of the seven dimensions – considering a 
situation as disastrous, planning /positive refo-

cus, blaming others, self-blaming, positive re-
evaluation, reception, and rumination (0.91, 
0.90, 0.91, 0.86, 0.88, 0.79, and 0.80, respec-
tively) – and for all items (0.89), which represents 
an acceptable inventory score reliability. Treat-
ment included eight group sessions and its plan 
was designed according to Lillis et al (25), based 
on metaphors and practice in each therapy ses-
sion. Tasks were assigned at the end of each ses-
sion. Posttest was conducted in the last session. 
The summary of therapy sessions was shown in 
Table 1. The experimental group received treat-
ment based on reception and commitment for 
eight two-hour sessions. During this time, no in-
tervention was administered to the control 
group. Both groups completed the brief symp-
tom inventory for negative thoughts before the 
treatment sessions of the experimental group 
and after the therapy sessions. q

RESULTS 

As seen in Table 2, there is a meaningful statis-
tical difference between the experimental 

TABLE 1. Summary of acceptance and commitment therapy (ACT) sessions
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group and the control group during the pretest 
and posttest steps. In order to examine this dif-
ference, multivariate analysis of covariance was 
used to see whether changes were statistically 
meaningful. Regression homogeneity and vari-
ance homogeneity were used before covariance, 
which showed that the use of covariance analysis 
was permitted. Also, examining the relation be-
tween random variables and auxiliary revealed a 
linear relation. Results of the multivariate analy-
sis of covariance showed that there was a mean-
ingful relation between the experimental group 
and the control group in at least one of the seven 
subscales of the cognitive emotion regulation 
strategy (p≥0/01). In order to identify this diffe-
rence and analyze the research questions, we 
used the statistical test of univariate analysis of 
covariance for every dimension, and the results 
were summarised in Table 2.

As shown in Table 2 by using covariance and 
pretest score difference with control, treatment 
education intervention based on reception and 
commitment on planning/positive refocus 

(Eta=0.85, P=0.003), positive reevaluation 
(Eta=0.83, P=0.004), self-blaming (Eta=0.88, 
P=0.001), blaming others (Eta=0.74, P=0.007), 
considering a situation as disastrous (=0.87, 
P=0.001), and reception (Eta=0.67, P=0.008) 
lead to a meaningful difference between the 
control group and the experimental group in 
posttest. In the dimension of rumination there 
was a non-meaningful difference between the 
experimental group average (6/38) and the con-
trol group average (6/08). q

DISCUSSION AND CONCLUSION

The aim of this study was to investigate the ef-
ficacy of group-based ACT on cognitive emo-

tion regulation strategy among mothers of chil-
dren with autism spectrum disorder. Results 
showed that mothers who had received accep-
tance and commitment of skill training had more 
progress than non-receivers in planning, positive 
refocuses, positive reevaluation, self-blaming, 
blaming others, considering a situation as disas-

aCt For emotion Cognitive regulation strategies in mothers oF Children with autism sPeCtrum 

TABLE 2. Results of covariance analysis of cognitive emotion regulation strategy 
dimension in the control and experimental groups during the pretest and posttest steps
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trous and reception. Findings of this research 
were in line with those of Sanderes (26) and 
Begdeli (27) in terms of reporting that training of 
parents of children with autism spectrum disor-
der succeeded in reducing depression, anxiety 
and stress as well as marital conflicts. Heydari, 
Sajadyan and Heydarian (28) showed that thera-
py group based on reception and commitment 
has been effective on reducing psychological 
distress and negative self-come thoughts in 
mothers of children with autism spectrum disor-
der. The treatment based on reception and com-
mitment was aimed to create a meaningful and 
productive life, in which persons accept the ine-
vitable suffering, based on the belief that feelings 
such as anxiety, sorrow and grief are an integral 
part of life and cannot be controlled, thus having 
simply to be accepted. Control functions as a 
problem, and this treatment helps parents to ex-
perience paradoxical effects of their efforts to 
control their thoughts and feelings, as in most 
cases efforts to control thoughts and feelings not 
only prove to be ineffective but increase the im-
portance of thoughts and feelings. This action 
makes sense to think bigger rather than smaller. 
If clients are able to communicate with thoughts 
and feelings, it is more likely that they leave the 
control on them and change their ways to exa-
mine them. In this treatment, using metaphor 
sensitive devices as self-control problem helps 
clients to find out that controlling their own fee-
lings is partly accountable for their problems 
(29). In explaining the effectiveness of ACT on 
cognitive emotion regulation strategy, these 
trainings help mothers of children with autism 
spectrum disorders to better identify their emo-
tions and feelings and carefully evaluate them, to 
find out the rationale and irrational thoughts as-
sociated with them, finally discerning between 
efficient and inefficient as well as positive and 
negative emotions. When a person reaches 
self-awareness relatively to one’s own positive 
and negative emotions, he/she can better ma-
nage them. Also, parents of children with autism 
spectrum disorder, especially mothers, endure a 
lot of pressure due to the special features of this 
disorder. Most mothers blame themselves for 
their child’s disorder and compare him/her with 
normal children. Training based on ACT as a sup-
port program can help mothers to overcome 
emotional problems and has a meaningful effect 
on their psychological well-being. Actually, in-

creasing emotional awareness, knowledge of 
functionality and experience, and change pro-
cesses in mothers of children with autism spec-
trum may contribute to changing their relation-
ships with others and having more control over 
them. ACT training tries to make people with 
emotional problems who are aware of their dis-
turbing negative thoughts and emotions to avoid 
them when building relationships with others, 
overcome their maladaptive self-talk in stressful 
situations and choose more compatible ways. 
Furthermore, the cognitive approach used in 
this study allowed mothers to obtain 
self-awareness, helping them to identify their 
strengths and weaknesses, change their attitudes 
and beliefs, increase their emotional manage-
ment skills and ability to effectively deal with 
negative mood, and learn many effective ways to 
solve conflicts. 

ACT training can be a source of change for 
beliefs and attitudes, which in turn increases 
compatibility and acceptance. It also helps peo-
ple to better understand their current conditions, 
identify their own strengths and weaknesses, im-
prove reality acceptance, and thus, reduce their 
mental pressure. 

Results also show that ACT training has no 
impact on rumination strategy, which is most 
likely influenced by different factors and associ-
ated with other factors and conditions that these 
parents are involved with, because using this 
strategy in mothers of children with autism spec-
trum disorder may affect several environmental 
and social factors duo to special conditions, be-
havioral changes and needs of these children. 
Treatment based on the fault of mothers of chil-
dren with autism spectrum disorder uses train 
metaphor to help them distinguish between the 
built world of thoughts and minds as a continu-
ous process; thus, the trained person may distin-
guish between who is thinking and verbal cate-
gories that people give to themselves by thinking. 
Fault can lead to peace of mind but not because 
it necessarily ends subjective war but because 
that person is not mentally in a war zone. There-
fore, it was found that, using this approach, 
mothers of children with autism spectrum were 
not sticking to their thoughts regarding why the 
adhesive opinion keeps them from dealing with 
reality and life issues, being impossible for some-
one to give appropriate answers and reactions in 
various life situations. 

aCt For emotion Cognitive regulation strategies in mothers oF Children with autism sPeCtrum
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Limitations of the study

In the present research, subjects were selected 
only from mothers of children with autism spec-
trum, who constitute a homogenous group. If 
father had been also sampled, results would 
have been more generalisable. Therefore, it 
would be useful that future studies aiming to ex-
plore the effectiveness of ACT training on cogni-
tive emotion regulation strategy should also in-

clude fathers of children with autism spectrum 
disorders. q
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ABSTRACT
Introduction: The objective of the current retrospective study is to present the results of a personal research 

on the prevalence and treatment of alithiasic cholangitis in hospitalized patients. 
Material and methods: The research was based on the following criteria: case selection according to 

gender, age and diagnosis, anamnesis information, clinical, paraclinical, imagery and laboratory investigation 
methods, therapeutic approach. 

Results: Between 2016-2018, 109 cases had a discharge diagnosis of postcholecystectomy cholangitis 
following clinical and paraclinical examinations. In a large percentage, cholangitis was alithiasic, imagery 
assessments showing only a dilation of the intra- and/or extra-hepatic biliary ducts (81 cases, 91.01%). 

Conclusions: Alithiasic cholangitis has been the main biliary cause in the postcholecystectomy pathology in 
this reference study (91.01%). In hospitalized people with alithiasic cholangitis as main diagnosis, highlighted 
endoscopic retrograde cholangiopancreatography (ERCP) represented a modern therapeutic approach; this allows 
the improvement of sphincter Oddi functional disorders through sphincterotomy/sphincteroplasty (6.75%).

Keywords: cholangitis, alithiasic, non-invasive treatment.

INTRODUCTION

Postcholecystectomy cholangitis can be 
caused by the persistence of certain 
factors which existed before the surgi-
cal intervention, by certain causes as-
sociated with surgery performance, or 

it can be due to certain causes which developed 
during the postoperative period. The clinical evi-

dence for postcholecystectomy cholangitis is rep-
resented by pain syndrome with different de-
grees, localized in the upper level of the 
abdomen, dyspepsia, and fever. Jaundice syn-
drome can be present.

The present-time trend in the biliary patho-
logy is to choose the most adequate surgical 
treatment based on the degree and severity of 
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the inflammatory process and associated disor-
ders; through this conduct, the trend is to reduce 
the period of hospitalization and post-surgery 
complications, thus increasing patients’ quality 
of life. 

Postcholecystectomy cholangitis is represent-
ed by the intra-hepatic and/or extra-hepatic bili-
ary tract modifications, which are imagistically 
translated by their enlargement, with or without 
parietal modifications, with or without obstruc-
tive injuries on the level of the terminal common 
bile duct.

The clinical diagnosis can occur when per-
forming biliary surgery in the absence of a rigo-
rous indication (dyspeptic symptoms in the ab-
sence of lithiasis). To avoid the occurrence of 
postcholecystectomy cholangitis, a rigorous pre-
operative assessment is required. In the absence 
of typical clinical manifestations specific for gall-
stones and abdominal ultrasound argumentation 
of lithiasis, cholecystectomy will not be per-
formed. 

For most patients, the polymorphic etiology 
of postcholecystectomy cholangitis is established 
after clinical and imagistic and laboratory investi-
gations.  

The objective of this study is to present the 
results of a personal research on the prevalence, 
etiology and treatment of cases with postchole-
cystectomy alithiasic cholangitis admitted at the 
Gastroenterology Department of the Emergency 
County Clinical Hospital of Oradea, Romania. q 

MATERIAL AND METHOD

Clinical observation sheets of patients hospi-
talized at the Clinical Gastroenterology 

Department with upper abdominal symptoms 
after cholecystectomy were used as materials.

The research was based on the following cri-
teria: case selection according to gender, age 
and diagnosis, anamnesis information, clinical, 
paraclinical, imagery and laboratory investiga-
tion methods, and therapeutic approach. ERCP 
was also a modern diagnostic and therapeutic 
method (Figure 1). Anamnestic data revealed a 
previous history of cholecystectomy, upper ab-
dominal pain syndrome, dyspepsia, fever, and 
jaundice syndrome. 

In the present study, we analysed and refe-
renced the biological parameters as an expres-
sion of the non-specific inflammatory syndrome 

(white blood cell and neutrophil count); biliary-
excretory (serum bilirubin level, urinary bile pig-
ment); cholestatic and hepatocytolytic syndrome: 
and transaminases-aspartate amino transferase 
(ASAT/GOT), alanine aminotransferase (ALAT/ALT), 
gamma-glutamil-transferase (GGT), alkaline 
phos phatase.

Clotting factors, lipase, blood culture, serum 
iron, blood urea, serum glucose, lactic dehydro-
genase, immunoassay tests, albumin hypofunc-
tion tests, and erythrocyte sedimentation rate 
were also important parameters analysed in this 
study. Erythrocyte sedimentation rate is increased 
in the postcholecystectomy cholangitis jandice 
and in malignant etiology. Hypoleukocytosis sug-
gests malignant etiology or hemolytic in antehe-
patic jaundice and liver cirrhosis. Hyperleukocy-
tosis with neutrophilia was presented like a 
biological marker in the inflammatory syndrome 
in postcholecystectomy alithiasic cholangitis. 

Abdominal ultrasound and computed tomo-
graphy, magnetic resonance cholangiography 
(MRCP), upper gastrointestinal endoscopy, and 
barium swallow test were used for imagistic exa-
minations.  

Therapeutic options for postcholecystectomy 
alithiasic cholangitis consisted of non-invasive 
pharmacological methods and endoscopic me-
thods (endoscopic retrograde cholangiopancrea-
tography – ERCP).

The pharmacological methods were com-
plex, different classes of medication being asso-
ciated. In gastric and duodenum conditions with 
bile reflux, proton-pump inhibitors are mainly 
used. Magnesium and aluminum salts had been 
associated to the treatment, having a protective 
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FIGURE 1. Endoscopic retrograde cholangiopancreatography. 
Terminal common duct tumoral stenosis 
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effect on the esophagus-gastric-duodenum mu-
cous, and improving dyspeptic functional distur-
bances. Antibiotics were used either as mono-
therapy or in therapeutic schemes in order to 
eradicate Helicobacter pylori infection. Analge-
sics, synthetic anticholinergics, dopamine anta-
gonists, pain killers were administered for the 

symptomatic treatment of pain or abdominal 
discomfort caused by postcholecystectomy ali-
thiasic cholangitis.

For rebuilding the bacterial flora, in the treat-
ment of infection with Helicobacter pylori and/or 
for rebuilding intestinal transit, probiotics were 
also associated, consecutive with the remission 
of symptomatology. Administration of probiotics 
increased the extent of H. pylori eradication and 
prevented the development of relapses.

Prokinetics were given as symptomatic drugs 
in the treatment of digestive motility disturban-
ces. Biliary acids were also administered (urso-
deoxycholic acid) due to their role in the treat-
ment of bile reflux.

Being a modern therapeutic approach, endo-
scopic sphincterotomy/sphincteroplasty allowed 
the improvement of sphincter Oddi dyskinesia.

A dietary treatment was associated to the 
therapy of postcholecystectomy alithiasic chol-
angitis. q

RESULTS

For the aforesaid period, 109 patients were ad-
mitted at the Gastroenterology Department 

with postcholecystectomy cholangitis, and 85 of 
them were females, accounting for 77.98% of 
the total number of hospitalized cases (Table 1). 

The most representative age decade was be-
tween 55 and 64, with 41 (37.11%) patients out 
of 109.

Imaging assessments showed that, out of the 
109 cases of cholangitis, six had cholelithiasis; 
two, lithiasis of the intra-hepatic biliary ducts; 
and four, sclerosis odditis. In three cases, cholan-
gitis was observed after retrograde endoscopic 
colangiopancreatography (ERCP), in five other 
cases, cholangitis developed after biliary-diges-
tive anastomosis, and in one case, tumor of Vater 
papilla (Table 2)

In a large percentage, cholangitis was alithi-
asic (Table 3), imaging examinations presenting 
only a dilation of the intrahepatic and/or com-
mon bile ducts.  

Non-specific inflammatory syndrome was 
prevalent among patients admitted at the gastro-
enterology ward, with 62 (56.88%) subjects out 
of 109 (Table 4). Laboratory investigations have 
identified leukocytosis with neutrophilia.

As a secondary discharge diagnosis in cases of 
hospitalized postcholecystectomy cholangitis, as 
a consequence of the gastric-duodenum-eso-
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TABLE 1. Distribution of hospitalized postcholecystectomy cholangitis 
patients based on gender

FIGURE 2. Percentage representation of admitted patients with 
postcholecystectomy cholangitis based on their living environments

TABLE 2. Detailed presentation of cases with postcholecytectomy 
cholangitis

TABLE 3. Increased prevalence of cases with alithiasic cholangitis

TABLE 4. Prevalence of non-specific inflammatory syndrome in 
postcholangitis syndrome
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phagus biliary reflux, the reference study re-
vealed a wide pathological diversity (Table 5). 

Multiple organic damages can coexist in case of 
the same patient due to the biliary reflux after 
cholecystectomy.

In the reference study, 12 cases of pancreas 
damage with symptoms of acute or cephalic 
chronic pancreatitis were observed. In 37 cases, 
imagery and laboratory investigations revealed 
pathological liver modifications, represented by 
cholestasis and/or hepatic steatosis, satellite he-
patitis as a secondary discharge diagnosis.

As shown in table 6, medication was the basic 
therapy, which enabled a favorable evolution of 
patients. q

DISCUSSIONS

Information provided by the research made for 
this study significantly show that patients with 

postcholecystectomy symptoms admitted at the 
Clinical Gastroenterology Department have 
cholangitis as a discharge diagnosis.

Postcholecystectomy cholangitis lead to intra-
hepatic ducts and common bile duct modifica-
tions, which are imagistically translated by their 
enlargement, with the absence or presence of 
biliary duct wall modifications. Imaging argu-
mentation of the inferior common bile duct ob-
structive lesions can also exist (1-3). In 89 of the 
admitted cases, following clinical and paraclini-
cal examinations, the primary discharge dia-
gnosis was cholangitis with or without lithiasis of 
the main biliary ducts. The literature describes 
the frequency of postcholecystectomy cholan - 
gitis (4-6). 

In this context, cholangitis was clinically ob-
jectified by mild pain syndrome from the right 
hypochondrium area, by the biological markers 
of the presence of inflammatory syndrome. La-
boratory investigations revealed hyperleukocyto-
sis and neutrophilia and/or of bile excretory syn-
drome and/or of cholestasis and hepatic cytolysis 
syndrome (7, 8). Non-specific inflammatory syn-
drome with hyperleukocytosis and neutrophilia 
was more prevalent among patients admitted at 
the gastroenterology department.

In most of the cases, hepatic, pancreas, gas-
tric and duodenum conditions were highlighted, 
which created complexity and a wide diversity 
for the pharmacological treatment. Also, such 
patients often have associated cardiovascular 
conditions. 
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TABLE 5. Secondary discharge diagnosis in postcholecystectomy 
cholangitis

TABLE 6. Comparison between types of treatment for patients 
admitted at the Gastroenterology Department

FIGURE 3. Prevalence of the secondary discharge diagnosis in 
postcholecystectomy cholangitis
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Most of the cases hospitalized at the Gastro-
enterology Department received pharmacologi-
cal treatment in association with a gastric or he-
patic cleansing diet. 

Several gastric conditions were diagnosed, in-
cluding axial hiatal hernia, gastric-esophagus re-
flux diseases, reflux antro-pyloric or antral gastri-
tis, pseudopolypoid gastritis, atrophic chronic 
gastritis, erythematous or erosive pangastritis, 
antral gastric ulcer, reflux gastritis with 
Helicobacter pylori, erosive bulbitis, hypertro-
phic chronic gastritis, prepyloric ulcer, etc.

In other 20 cases of postcholecystectomy syn-
drome, duodenum gastric biliary reflux was the 
predominant etiology, with upper digestive en-
doscopy also showing different degrees of da-
mage of the esophagus, stomach and duodenum. 

In the current study, among cases of hospital-
ized postcholecystectomy cholangitis, a wide 
pathological diversity was noticed as a secondary 
discharge diagnosis, due to this gastric-duode-
num-esophagus biliary reflux, which could be 
responsible for multiple organic damages in one 
and the same patient (9, 10).

There was a complex etiology of the disor-
ders after cholecystectomy in patients admitted 
at our Gastroenterology Department, including 
gastritis, hiatal hernia, reflux esophagitis, duode-
num-gastric biliary reflux, chronic duodenal bul-
bitis, chronic or acute pancreatitis, fatty liver (he-
patic steatosis), reactive satellite hepatitis, 
intrahepatic lithiasis, common bile duct lithiasis, 
odditis, oddian dyskinesia, relapsing acute or 
chronic cholangitis based on certain biliary-di-
gestive anastomosis, and irritable bowel.  

Gastric-duodenum-esophagus biliary reflux 
lead to the development of pathological esopha-
gus, gastric and duodenal modifications (11, 12). 
On the level of the esophagus, endoscopy can 
reveal esophagitis or stenosis or hiatal hernia 
type of injuries. Rarely, Barret epithelium injuries 
can be seen (13). Gastric-duodenum type of in-
juries often coexist. Reflux esophagitis is a fre-
quent consequence of this biliary alkaline reflux. 
For assessing the severity of these esophagus mu-
cous denudation injuries, the Los Angeles reflux 
esophagitis classification has been adopted. In 
the reference study, upper digestive endoscopy 
has more frequently shown lighter types, 
Los Angeles A reflux esophagitis.

Another pathology revealed by endoscopy 
investigations from the reference study was bili-

ary reflux caused digestive cancers. According to 
the literature, the incidence of this malignant pa-
thology is consecutive to cholecystectomy (13, 14). 
Bile acids act aggressively on the lipids from the 
gastric mucous through a detergent mechanism. 
There were several endoscopy types of biliary re-
flux gastritis seen in this study such as exudative 
erythematous, antral erosive or antro-corporeal, 
type B antral–infection with Helicobacter pylori, 
hypertrophic, atrophic and gastritis (pangastritis). 
The risk on Helicobacter pylori infection increases 
after cholecystectomy (15, 16).

An exact etiological differentiation cannot be 
performed in case of the postcholecystectomy 
cholangitis because there a hepatic and/or pan-
creas damage can also coexist. In the reference 
study, 12 cases of pancreas damage with symp-
toms of acute pancreatitis or cephalic chronic 
pancreatitis were seen. 

In 37 cases, imagery and laboratory investiga-
tions revealed liver pathological modifications, 
with cholestatic and/or hepatic steatosis satellite 
hepatitis as a diagnosis expression. In 27 of the 
37 cases, satellite hepatitis was observed as a 
secondary discharge diagnosis. 

All information comes to confirm the findings 
reported in the published studies, namely that 
these hepatic-cellular and pancreatic conditions 
are frequently occurring in postcholecystectomy 
cholangitis (17).

Many times, these patients also present con-
ditions from the area of cardiovascular or meta-
bolic diseases such as dyslipidemia, type II dia-
betes mellitus, which require insulin.

The medical treatment of patients hospita-
lized at the Gastroenterology Department with 
postcholecystectomy cholangitis was mainly 
pharmacological. In six (6.75%) cases, endo-
scopic treatment was performed. Endoscopic 
retrograde cholangiopancreatography is a mo-
dern therapeutic method, which helps to im-
prove sphincter Oddi dyskinesia through sphinc-
terotomy/sphincteroplasty (18-22).

In Oddi sphincter dyskinesia, the initial me-
dical option will be represented by drugs like ni-
troglycerin, nifedipine, anticholinergics agents, 
amyl nitrite (23-25). In 94.5% of our cases, me-
dication was administered (Table 6), which is 
consistent with the literature (26-28).

The pharmacological treatment is complex, 
with different classes of medication being associ-
ated. It is based on antibiotics, antispastics, pain 
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killers, proton-pump inhibitors, prokinetic 
agents, liver protectors, bile acid substitutes 
(ursodeoxycholic acid) (29) pancreatic enzymes; 
in case of oddian dyskinesis – nifedipines, nitro-
glicerina, amyl nitrite (23).

The antimicrobial treatment is initiated ac-
cording to the blood culture results. In cases of 
severe acute cholangitis, empirical therapy with 
fluoroquinolones is applied. Subsequently, treat-
ment will be readjusted according to the results 
of the antibiogram of the blood culture test. 
These therapeutic aspects are underlined in the 
updated Tokyo Guidelines (30-32). Thus, after 
the microbial etiology of cholangitis is identified 
and antibiogram is performed, the anti-infective 
therapy will be adjusted according to specific 
pathogens. If there is no noticeable improve-
ment in patients’ general condition, it is associ-
ated with antimicrobial treatment, beta-lacta-
mase inhibitors, carbapenems, cephalosporins, 
metronidazole. There is a possibility of an inef-
fective antimicrobial response due to a low pe-
netration of antibiotics into the biliary secretion 
from the obstructed bile ducts (excluding fluoro-
quinolones). Ureidopenicillin-based therapy 
consists in administration of Piperacillin/Tazo-
bactam. The effectiveness of penicillin increases 
by pairing with Metronidazole and aminoglyco-
sides. Monobactam or carbapenem antibiotics 
may also be administered, according to the 
Tokyo 2018 Guide (TG18), in cases with severe 
acute cholangitis grade III. Monobactams and 
carbapenems are antibiotics with a very large 
spectrum of action covering both Gram-negative 
and positive germs and anaerobic germs. Ampi-
cillin/Sulbactam has a reduced antimicrobial ac-
tivity against Escherichia coli; it was removed 
from the North American guide of antimicrobial 
treatment for ascending cholangitis (33).

Also, in patients with repeated relapsing cho-
langitis, parasitic infections, or previous surgical 
or endoscopic interventions, the response to an-
timicrobial treatment may be absent.

Antimicrobial therapy and biliary decompres-
sion are the main pillars in the current therapeu-
tic management of acute cholangitis.    

Associated to the treatment of postchole-
cystectomy cholangitis etiology, the adequate 
medication for cardiovascular disturbances and 
lipid, triglyceride and cholesterol metabolism 
disturbances will also be administered. It is not 
infrequent for these patients to have type II insu-

lin addicted diabetes mellitus in their medical 
history. 

Pharmacological treatment, once initiated in 
hospital, was continued in ambulatory, leading 
to symptom remission. Medication was accom-
panied by a gastric, hepatic and pancreas 
cleansing diet (34, 35).

Treatment of pathology after cholecystectomy 
is complex, considering the diversity of patho-
geny and the symptomatology which creates dis-
comfort, affecting patients’ social and family life. 

Dietary treatment not only contributes to the 
activation of the gastric-intestinal system, but 
also to that of metabolic processes, including the 
cellular level. Prolonged sparing of certain organs 
results in progression of the pathological process, 
inadaptation of many compensatory mecha-
nisms. Diet therapy has to offer a balanced nutri-
tion, in accordance with the energetic needs of 
the body and also with other factors such as age, 
gender, profession, etc. The gastric, hepatic spa-
ring diet improves symptoms of postcholecystec-
tomy cholangitis. The quality of life depends on 
both the clinical status of the patient and the ac-
curacy of pre-surgery diagnosis. q 

CONCLUSION

Non-specific inflammatory syndrome is more 
prevalent in patients with postcholecystec-

tomy alithiasic cholangitis admitted at the gastro-
enterology department; in a large percentage, 
imagery assessments showed only enlarged in-
trahepatic ducts and/or common bile duct.

As a secondary discharge diagnosis, multiple 
organic damages can coexist in one and the 
same patient admitted with alithiasic postchole-
cystectomy cholangitis due to the gastric-duode-
num-esophagus biliary reflux.

The management of postcholecystectomy ali-
thiasic cholangitis is non-invasive, being mainly 
based on medication. 

The current study on patients hospitalized in 
the Clinical Gastroenterology Department with 
postcholecystectomy alithiasic cholangitis as 
main diagnosis highlighted ERCP as being a 
modern therapeutic method; this, through the 
sphincterotomy/sphincteroplasty procedure, al-
lows an improvement of sphincter Oddi func-
tional disorders. q
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ABSTRACT
Objective: The objective of the present study was to evaluate the antioxidant and lipase inhibitory potential 

of various extracts of Myristica fragrans (in vitro). 
Materials and methods: Ethanolic extracts of Myristica fragrans were studied for their free radical 

scavenging and lipase inhibitory potentials by using porcine lipase, PNPB and DPPH.
All results were obtained by applying active formulas and calculating the percentage of inhibition.
Results: Among all extracts, Myristica fragrans ethanolic extract has shown the strongest pancreatic 

lipase inhibitory activity at 100 µg/mL (66.24%), with the closest potency to tthat of the standard drug, 
Orlistat (81.57%). This extract has also exhibited a potent antioxidant activity. The findings of the present 
study clearly showed that DPPH free radical scavenging activity of MFE produced 88% inhibition at 5 mg/mL 
as compared to standard ascorbic acid, which was 90%. 

Conclusion: Ethanolic extracts of Myristica fragrans had a marked PL inhibitory action and antioxidant 
effect. Therefore, based on this research evidence, they could be aternatively used for obesity treatment.

Keywords: pancreatic lipase inhibition, Orlistat, antioxidant property, Myristica fragrans,  
DPPH, ascorbic acid.
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INTRODUCTION

Overweight and obesity are de-
fined as abnormal or excessive 
fat accumulation. The funda-
mental cause of obesity and 
overweight is an energy imba 

lance between calories consumed and calories 
expended. Obesity is a chronic multi-factorial 
disease and one of the most important causes of 
morbidity and premature mortality worldwide.  
It has been termed as the “New world syndrome” 
(1). Body mass index (BMI) is a simple index of 
weight-for-height that is commonly used to clas-
sify overweight and obesity in adults (2). Raised 
BMI (> 25 for overweight and >30 for obesity) 
is a major risk factor for non-communicable dis-
eases such as cardiovascular diseases (mainly 
heart disease and stroke), which were the lea_
ding cause of death in 2012; diabetes, musculo-
skeletal disorders (especially osteoarthritis – a 
highly disabling degenerative disease of the 
joints); some cancers (including endometrial, 
breast, ovarian, prostate, liver, gallbladder, kid-
ney, and colon). Obesity linked hyperlipidemia 
can increase systemic oxidative stress (3). The 
risk for these non-communicable diseases in-
creases, with increases in BMI. As per the WHO 
report, nearly 2.8 million people are dying every 
year because of overweight and obesity (4). Even 
in developed countries, obesity treatment is still 
a  big challenging task due to its multiple 
factors (5). 

Many scientific trails have been made for the 
treatment of obesity to evaluate new targeted 
mechanisms such as pancreatic lipase enzyme 
inhibition, inhibitory action on hunger sensory 
mechanism, provoking actions on energy loss, 
free radicals scavenging effect, suppression of 
adipocyte growth and stirring effect on lipid me-
tabolism (6). In all these different innovative ap-
proaches, pancreatic lipase inhibitory effect and 
free radical scavenging activity evaluation me-
thods were studied for anti obesity effect of 
mace. 

In the last few decades, plant medication has 
been getting more importance in the field of 
herbal research, and the usage of plant derived 
medicine has been increasing for the treatment 
of chronic diseases globally. Herbal medicine in-
terventions being prepared for the treatment of 
obesity and weight reduction (7). 

Currently, obesity treatment with herbal 
medicine is the best alternative treatment strate-
gy with fewer side effects and low cost (8). 
Myristica fragrans (mace), which is commonly 
known as nutmeg, belongs to the Myristicaceae 
family and is an evergreen aromatic tree (9). It 
grows in India, South East Asia, and North Aus-
tralia and Pacific islands. The seed (nutmeg) and 
its fleshy aril (mace) are used as spices. It con-
tains 4% myristicin. The nutmeg spice has been 
recognized in Europe since the 12th century, 
when it was used as a condiment and fumigant 
(10). Medicinally, it is used to support digestion 
and treat rheumatism. Myristica fragrans seed is 
also used for diarrhoea, sore mouth and insom-
nia. It has an anti-obesity effect by both inhibi-
ting pancreatic lipase (11) and exerting an anti-
oxidant effect (12). 

In the present study, Myristica fragrans was 
selected to evaluate its potential pancreatic li-
pase inhibitory action and antioxidant properties 
(in vitro). q

MATERIALS AND METHODS

Chemicals: Orlistat (Sigma Aldrich, St. Louis, 
USA), DPPH (Himedia).

Plant materials and extract preparation: Fresh 
and dried mace was purchased from a  whole-
sale grocery store for extract preparation. Au-
thentication was done by Dr. K. Venkata Ratnam, 
M. Phil., PhD, Assistant Professor of Botany, 
Rayalaseema University, Kurnool, A.P. Dried 
mace was ground to a fine powder and extract 
was prepared by using a Soxhlet apparatus with 
three different solvents (petroleum ether, chloro-
form, and ethanol) (13).  

Pancreatic lipase inhibition assay (in vitro)

Porcine pancreatic lipase (PPL) activity was mea-
sured by using p-nitrophenyl butyrate (PNPB) as 
a substrate. The method used for measuring pan-
creatic lipase activity was modified from that 
previously described by Kim et al (2010). Thus, a 
solution of 0.1 mM potassium phosphate buffer 
(pH 6.0) and PNPB was prepared from stock so-
lution by acetonitrile up to 10 mL.  

Porcine pancreatic lipase (PPL type II-Sigma) 
solution was prepared by dissolving 10 mg of the 
enzyme in 10 mL of buffer solution (1 mg/mL) by 
gentle mixing, just before use.
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Varying concentrations (25, 50, and 100 µg/mL) 
of positive control, Orlistat, were prepared with 
DMSO. The same concentrations were prepared 
for different extracts of Myristica fragrans (14).

Procedure description (15). Porcine pancre-
atic lipase activity was measured by using PNPB as 
a substrate; PPL stock solutions (1 mg/mL) were 
prepared in a 0.1 mM potassium phosphate buf-
fer (pH 6.0) and the solutions were stored at 
−20 °C. To determine lipase inhibitory activity, 
extracts (final concentrations 25, 50, 100 µg/mL) 
or Orlistat (similar concentrations) as a positive 
control were preincubated with PPL for 1 h in a 
potassium phosphate buffer (0.1 mM, pH 7.2, 
0.1% Tween 80) at 30 °C before assaying PPL ac-
tivity. The reaction was then started by adding 
0.1 µL pNPB as a substrate, all in a final volume of 
100 μL. After incubation at 30 °C for 5 min, the 
amount of p-nitrophenol released in the reaction 
was measured at 405 nm using a UV-Visible spec-
trophotometer. The activity of the negative con-
trol was also examined with and without inhibitor. 
The inhibitory activity (I) was calculated according 
to the following formula: Inhibitory activity 
(I %) = 100 − [(B − b)/(A − a) × 100], where 
A=activity without inhibitor; a=negative control 
without inhibitor; B=activity with inhibitor; 
b=negative control with inhibitor. 

DMSO was used as negative control and its 
activity was examined too.

Antioxidant effect of Myristica fragrans  
(in vitro)

Natural free radical scavengers are very impor-
tant in the body protective mechanism against 
reactive oxygen species (ROS), which are harm-
ful products released during normal cell aerobic 
respiration (16). Free radicals may cause oxida-
tive stress by oxidizing biomolecules and results 
in tissue damage. Atherosclerosis, cancer, em-
physema, cirrhosis, obesity and arthritis are some 
abnormal conditions linked with oxidative stress. 
Natural radical scavengers in herbal products are 
related to three major groups: carotenoids, vita-
mins and phenols. Phenolic compounds are 
plant derived antioxidants that possess metal-
chelating capabilities and radical scavenging 
properties. Reports on the antioxidant properties 
of Indian mace are very limited. Hence, the 
present study was undertaken to investigate the 

antioxidant properties of different extracts of 
mace using various in vitro procedures (17). 

DPPH assay (18) 

DPPH (1, 1-Diphenyl-2-picrylhydrazyl) is a stable 
free radical with red colour (maximum absor-
bance at 517 nm); if free radicals have been sca-
venged, DPPH would generate yellow colour. 
This characteristic feature is used to evaluate free 
radical scavenging activity. DPPH radical reacts 
with an antioxidant compound that can donate 
hydrogen, and gets reduced. When acted upon 
by an antioxidant, DPPH is converted into diphe-
nyl-picryl hydrazine. This can be identified by the 
conversion of purple to light yellow colour (18). 

DPPH, ethanol, and ascorbic acid (Std) were 
used as reagents.

The DPPH scavenging activity of Myristica 
fragrans extracts (petroleum ether, chloroform, 
and ethanolic extracts) were determined by an 
earlier reported assay method (15). Solution of 
DPPH in 95% ethanol (0.1 mM) was prepared 
and 1 mL of this solution was added to 3 mL of 
various concentrations of plant extract as well as 
to standard compound (ascorbic acid 1-5 mg). 
After 30 min, absorbance was measured at 
517 nm. The percentage of inhibition was calcu-
lated by comparing the absorbance values of 
control and samples, according to the following 
formula: % Inhibition = [(AB-AA)/AB] x 100, 
where AB=absorbance of blank DPPH solution, 
and AA=absorbance of tested extract. q

RESULTS

All results were measured by using appropri-
ate formulas and the percentage of inhibi-

tion was calcuated.

Pancreatic lipase inhibition assay

Anti-lipase activity was investigated at a concen-
tration of 25, 50, 100 µg/mL for PPL inhibition. 
The inhibitory activities towards pancreatic li-
pase are reported in Table 1. Among various ex-
tracts (petroleum ether, chloroform, ethanol) of 
Myristica fragrans, ethanolic extract at a concen-
tration of 100 µg/mL significantly inhibited PPL 
(66.24%) in vitro activity when compared with 
other extracts. Treatment with the well-known 
anti-lipase agent Orlistat as a positive control (at 
final concentration 100 µg/mL) significantly in-
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hibited (81.57%) PPL activity. Orlistat, a hydro-
genated derivative of lipstatin, is the only pan-
creatic lipase inhibitor currently approved for a 
long-term treatment of obesity. Results are shown 
in Figure 1.

Among various extracts (petroleum ether, 
chloroform, and ethanol) of Myristica fragrans, 
the ethanolic one at a concentration of 100 µg/mL 
significantly inhibited PPL (66.24%), being closer 
to Orlistat (81.57%).

Result of antioxidant effect of  
Myristica fragrans

DPPH (1, 1-Diphenyl-2-picrylhydrazyl) assay eva-
luates the ability of antioxidants to scavenge free 

radicals. The reduction in DPPH absorption indi-
cates the capacity of the extract to scavenge free 
radicals. In the present study, the antioxidant ac-
tivity of various Myristica fragrans extracts was 
determined and compared to the ascorbic acid 
standard. The responses to various extract con-
centrations are shown in Figure 2. 

Among all tested extracts with concentrations 
ranging from 1 to 5 mg/mL, the ethanolic extract 
exhibited the highest radical scavenging activity 
(76-88%), being very close to the ascorbic acid 
standard (84-90%).

Among the three solvent (petroleum ether, 
chloroform, and ethanol) extracts, ethanolic ex-
tract contained high levels of polyphenols, tan-
nins, alkaloids, and triterphenoids. Similar results 
were reported for heart wood of T. paniculata 
(19). in vitro DPPH radical scavenging activity of 
MFE showed that, ethanolic extract of Myristica 
fragrans possessed scavenging activity very near 
to the standard ascorbic acid. q 

DISCUSSION   

Pancreatic lipase is an important digestive en-
zyme for both metabolism and absorption of 

triglycerides to monoglycerides and free fatty 
acids. If lipase enzyme is inhibited, total chole-
sterol concentration is reduced in the body. This 
is one of the possible mechanisms for the treat-
ment of obesity. For weight loss treatment, Orli-
stat is the standard product which is available as 
an over-the-counter drug on the market. It is an 
irreversible lipase inhibitor that covalently binds 
to Serine 152 residue of lipase (20), which causes 
a pronounced in vitro and in vivo inhibition of 
gastric and pancreatic lipases (21, 22). Despite 
its effectiveness for obesity treatment, it has 
some GIT side effects such as flatulence, liquid 
stools, diarrhea, oily spotting, incontinence or 
fecal urgency, and abdominal cramping (23). 
These side effects are due to its mode of action 
and it may not be well tolerated. Hence, it is cru-
cial to discover novel inhibitors, derived from 
natural sources, particularly plants, that are not 
associated with such serious side effects. 

In the present study, different extracts (petro-
leum ether, chloroform, and ethanol) of Myristica 
fragrans were selected to evaluate their pancre-
atic lipase inhibitory effect and antioxidant pro-
perty when compared to the standard drug Orli-
stat. The highest inhibitory activity was shown by 
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FIGURE 1. Anti-lipase activity of Myristica fragrans extracts and Orlistat 
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the ethanolic extract of Myristica fragrans 
(66.24%), which was comparable (p<0.05) to 
that of the reference Orlistat (81.57%), at 
100 mirograms/mL against pancreatic lipase. 
Orlistat was used as a positive control. 

The strong PL inhibition may be due to its 
chemical components occurring in Myristica 
fragrans. Based on the present study findings, the 
prominent pancreatic lipase inhibitory effect is 
explained by the presence of phenolic, flavonoid 
and alkaloid compounds, which is in accordance 
with previously reported data (24, 25). Cellular 
damage is caused by increased ROS production 
through the oxidation of membrane lipids, pro-
teins, and DNA. 

Obesity is one of the conditions which can 
reduce antioxidant capacity by a decreased ac-
tivity of antioxidant enzymes (CAT, GPx, and 
GR), oxidative stress and mitochondrial dysfunc-
tion (26). Oxidative stress can be counteracted 
by using potent antioxidant compounds found in 
Myristica fragrans. Flavonoids are a group of 
chemicals occurring in varying amounts in 
Myristica fragrans, which have been shown to 
exert potent antioxidant activity against the su-
peroxide radicals (27). According to the present 
study, the ethanolic extract of Myristica fragrans 
has shown an anti-lipase activity and antioxidant 
property, which makes it a promising candidate 
for obesity treatment through its capacity to re-
duce oxidative stress. q

CONCLUSION

Based on the results obtained from our in vitro 
study of pancreatic lipase inhibition assay 

and antioxidant assay (DDPH free radical sca-
venging assays), we state that the ethanolic ex-
tract of Myristica fragrans has a potent PL inhibi-
tory effect and a marked antioxidant activity. 
These two characteristics may be due to its phy-
tochemical constituents such as phenols, flavo-
noids, alkaloids. We conclude that Myristica 
fragrans can be used to treat obesity by reducing 
oxidative stress and pancreatic lipase activity. q
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FIGURE 1. DPPH free radical scavenging activity of various  
Myristica fragrans extracts 

TABLE 2. DPPH free radical scavenging activity of 
various Myristica fragrans extracts
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ABSTRACT
Background: Hysteroscopy is a diagnostic and therapeutic modality, while cervical ripening before 

hysteroscopy is an issue of concern and different agents have been used for this purpose.  The goal of this 
study is to compare the effectiveness of misoprostol and isosorbide mononitrate (IMN) for cervical ripening 
before hysteroscopy.

Methods: In this randomized clinical trial, 56 women who were candidates for hysteroscopy were 
randomly assigned to misoprostol or isosorbide mononitrate groups. During the early follicular phase of 
the cycle, a gynecology expert performed the hysteroscopies. Cervical dilation was measured by insertion 
of Hegar dilators up to size 9 without force. Vaginal bleeding, headache, abdominal pain, nausea, and vital 
signs were recorded by a specialized nurse. 

Results: There was no significant difference regarding age, systolic and diastolic blood pressure in the 
two groups. Heart rate was significantly higher in the IMN group. Bleeding rate was not significantly 
different between the two groups (25.8% in the misoprostol group and 24% in the isosorbide mononitrate 
group, p=0.8). Headache was significantly more frequent in the isosorbide group, while abdominal pain, 
nausea, vomiting were significantly prevalent in the misoprostol group. The mean Hegar number used in 
the misoprostol and IMN groups was 7.3±1.1 vs 6.7±0.8 (p=0.03).

Conclusion: Isosorbide mononitrate (IMN) is more effective than misoprostol for cervical ripening before 
hysteroscopy and complications are more frequent in the misoprostol group. 

Keywords: misoprostol, cervical ripening, hysteroscopy, isosorbide mononitrate.
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INTRODUCTION

In recent years, hysteroscopy is the most 
common method which is used for intra-
uterine pathologies such as myomas and 
endometrial polyps (1). Although hystero-
scopy is considered as a less invasive me-

thod, complications such as abdominal cram-
ping, uterine and cervical perforation could 
occur during the procedure (2). To reduce com-
plications, cervical ripening before hysteroscopy 
is recommended (3).

Misoprostol, a E1 prostaglandin analog, is 
used for cervical ripening, labor induction, and 
pregnancy termination (4). By administration of 
misoprostol, the passage of hysteroscope can be 
easier, with fewer complications (5). Misoprostol 
had different routes and the vaginal route will 
cause longer and regular uterine con-
tractions (6, 7). Administration of misoprostol is 
contraindicated in some cases.

Isosorbide mononitrate (IMN) is a nitric oxide 
(NO) donor which can be used for cervical ri-
pening without uterine contractions but increa-
sing uterine blood flow (8-10).

There is controversy regarding the effective-
ness of vaginal IMN for cervical ripening (11-14).

As there are little studies comparing the ef-
fectiveness of misoprostol and isosorbide mono-
nitrate for cervical ripening, we designed this 
study to compare the effectiveness of these two 
therapeutic agents for cervical ripening before 
hysteroscopy. q

METHODS

This randomized clinical trial was conducted 
in Amiralmomenin Hospital (affiliated hospi-

tal of Zabol University of Medical Sciences) be-
tween March 2018 and March 2019.

The inclusion criteria were: infertility, nulli-
parity, and candidate for hysteroscopy. The ex-
clusion criteria were: glaucoma, hypertension, 
sickle cell anemia, mitral valve stenosis, and al-
lergic reaction to misoprostol.

The study was approved by the Ethics Com-
mittee of Zabol University of Medical Sciences 
(IRCT20180826040879N1).

All patients filled the informed consent forms 
before enrollment.

By means of computer-generated randomiza-
tion sequences, patients were assigned into two 

groups: group 1, who received 25-µg of vaginal 
misoprostol every four hours up to four doses, 
and group 2, treated with 40-µg of vaginal iso-
sorbide mononitrate every six hours up to two 
doses.

Neither patients, nor physicians were blinded 
to the study groups.

During the early follicular phase of the cycle, 
a gynecology expert performed the hysterosco-
pies. Cervical dilation was measured by insertion 
of Hegar dilators up to size 9 without force. Va-
ginal bleeding, headache, abdominal pain, nau-
sea, and vital signs were recorded by a specia-
lized nurse. 

Data analysis was done by means of SPSS ver-
sion 22 (SPSS Inc., Chicago, IL, USA). Data were 
presented as mean± SD for continuous or fre-
quencies for categorical variables. Comparison 
of continuous variables was made with the inde-
pendent sample t-test and that of categorical 
variables by using the chi-squared test. A P-value 
less than 0.05 were considered as significant. q

RESULTS

Sixty-six cases were randomly assigned to the 
two groups. Two cases from the misoprostol 

group and eight from the other one withdrew 
from the study before entrance.

There was no significant difference regarding 
age, systolic and diastolic blood pressure in the 
two groups. Heart rate was significantly higher in 
the IMN group (Table 1).

Bleeding rate was not significantly different 
between the two groups (25.8% in the misopro-
stol group and 24% in the isosorbide mononi-
trate group, p=0.8). 

misoProstol and isosorbide mononitrate For CerviCal riPening

TABLE 1. Comparison of vital signs between tthe two groups
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Headache was significantly more frequent in 
the isosorbide group, while abdominal pain, 
nausea, and vomiting were significantly preva-
lent in the misoprostol group (Table 2).

The mean Hegar number used in the miso-
prostol group and the IMN group, respectively, 
was 7.3±1.1 vs 6.7±0.8 (p=0.03). q

DISCUSSION

To our knowledge, this is the first study evalu-
ation of IMN and misoprostol use for cervical 

ripening before hysteroscopy.
The results of the current study showed that 

dilation was significantly better in the isosorbide 
group (a lower number of Hegar was used) and 
most complications were more prevalent in the 
misoprostol group.

El-Khayat et al. randomly assigned women 
who were candidates for hysteroscopy into vagi-
nal IMN (40 mg) or vaginal misoprostol (200 µg) 
before hysteroscopy. Their findings revealed that 
the duration of dilation was significantly lower 
and the degree of dilation was significantly better 
in the misoprostol group than in the IMN group. 
Feasibility of dilation was also better in the miso-
prostol group, while abdominal pain was report-
ed more frequently in the misoprostol group (15).

Li et al. randomly assigned women who were 
candidates for pregnancy termination into iso-
sorbide mononitrate, misoprostol and control 
groups. They found that cervical dilation was sig-
nificantly higher and blood loss significantly 
lower in the misoprostol group (16).

Thomson et administered 40 mg of IMN for 
three hours for term termination in 22 women 
and found that 15 of them were symptom-free at 
the time of the evaluation (17).

In a previous study, Zhuo et al. randomly as-
signed women into 600 µg oral or vaginal miso-
prostol and control groups (vitamin B6) before 
hysteroscopy. They found that the effect of cervi-
cal dilation was significantly higher in both miso-
prostol groups, while cervical dilation was 
needed in a higher extent in the oral misoprostol 
group. In their study, ease degree of cervical dila-
tion and dilation time were similar in both miso-
prostol groups (3). In their study, nausea and 
vomiting was higher in oral group.

In another study, Singh et al. reported that 
administration of 400 mg vaginal misoprostol 
3-4 hours before hysteroscopy was helpful for 
optimal cervical dilation before abortion (18).

Mulayim et al. found that sublingual miso-
prostol could reduce the dilation time before 
hysteroscopy in comparison with controls (19).

Hysteroscopy is a diagnostic/therapeutic mo-
dality which could be associated with complica-
tions. To reduce complications and ease the pro-
cedure, cervical ripening could be done before 
hysteroscopy. 

We know that in women’s genital system, the 
nitric oxide-generating system exists, which has 
been tested in different studies in different situa-
tions, including cervical ripening during the first 
and third trimesters of pregnancy as well as 
pre-eclampsia (20).

Misoprostol is used for pregnancy termina-
tion and cervical ripening under different routes. 
A study was conducted previously showed that 
sublingual route is more effective than vaginal 
route before hysteroscopy.

This study had some limitation. First, it con-
ducted in a single center. Second, the sample 
size was limited. Larger multi-centric studies are 
recommended. q

CONCLUSION

Isosorbide mononitrate is more effective than 
misoprostol for cervical ripening before hyste-

roscopy and complications are more frequent in 
the misoprostol group. q
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misoProstol and isosorbide mononitrate For CerviCal riPening

TABLE 2. Frequency of complications in two groups



263Maedica   A Journal of Clinical Medicine, Volume 14, No. 3, 2019

misoProstol and isosorbide mononitrate For CerviCal riPening

1. Marjoribanks J, Lethaby A, Farquhar C. 
Surgery versus medical therapy for 
heavy menstrual bleeding.  
Cochrane Database of Systematic Reviews 
2016;1:CD003855.

2. da Costa AR, Pinto-Neto AM,  
Amorim M, et al. Use of misoprostol 
prior to hysteroscopy in postmenopausal 
women: a randomized, placebo-
controlled clinical trial.  
Journal of Minimally Invasive Gynecology 
2008;1:67-73.

3. Zhuo Z, Yu H, Gao L, Jiang X. 
Effectiveness of misoprostol 
administration for cervical ripening in 
women before operative hysteroscopy: a 
randomized, double-blinded  
controlled trial.  
Minimally Invasive Therapy & Allied 
Technologies 2019;1-7.

4. Goldberg AB, Greenberg MB,  
Darney PD. Misoprostol and pregnancy. 
New England Journal of Medicine  
2001;1:38-47.

5. Ngai SW, Chan YM, Liu KL, Ho PC. 
Oral misoprostol for cervical priming in 
non-pregnant women.  
Human reproduction 1997;11:2373-2375.

6. Khan R-U, El-Refaey H, Sharma S, et al. 
Oral, rectal, and vaginal 
pharmacokinetics of misoprostol. 
Obstetrics & Gynecology 2004;5:866-870.

7. Tang OS, Schweer H, Seyberth H, et al. 
Pharmacokinetics of different routes of 
administration of misoprostol.  
Human Reproduction 2002;2:332-336.

8. Tschugguel W, Schneeberger C, Lass H, 
et al. Human cervical ripening is 
associated with an increase in cervical 
inducible nitric oxide synthase 

expression.  
Biology of Reproduction 1999;6:1367-1372.

9. Ledingham M-A, Thomson AJ, Young A, 
et al. Changes in the expression of nitric 
oxide synthase in the human uterine 
cervix during pregnancy and parturition. 
Molecular Human Reproduction 
2000;11:1041-1048.

10. Väisänen-Tommiska M, Nuutila M, 
Aittomäki K, et al. Nitric oxide 
metabolites in cervical fluid during 
pregnancy: further evidence for  
the role of cervical nitric oxide in  
cervical ripening.  
American Journal of Obstetrics and 
Gynecology 2003;3:779-785.

11. Sharma Y, Kumar S, Mittal S, Misra R, 
Dadhwal V. Evaluation of glyceryl 
trinitrate, misoprostol, and prostaglandin 
E2 gel for preinduction cervical ripening 
in term pregnancy.  
Journal of Obstetrics and Gynaecology 
Research 2005;3:210-215.

12. Bullarbo M, Orrskog ME, Andersch B, 
Granström L, Norström A, Ekerhovd E. 
Outpatient vaginal administration of the 
nitric oxide donor isosorbide mononitrate 
for cervical ripening and labor induction 
postterm: a randomized controlled study. 
American Journal of Obstetrics and 
Gynecology 2007;1:50e1-e5.

13. Chanrachakul B, Herabutya Y, 
Punyavachira P. Randomized trial of 
isosorbide mononitrate versus 
misoprostol for cervical ripening at term. 
International Journal of Gynecology & 
Obstetrics 2002;2:139-145.

14. Chanrachakul B, Herabutya Y, 
Punyavachira P. Randomized comparison 
of glyceryl trinitrate and prostaglandin 

E2 for cervical ripening at term.  
Obstetrics & Gynecology 2000;4:549-553.

15. El-Khayat W, Maged A, Omar H.  
A comparative study between  
isosorbide mononitrate (IMN) versus 
misoprostol prior to hysteroscopy.  
Middle East Fertility Society Journal. 
2010;4:278-280.

16. Li CF, Chan CW, Ho PC.  
A comparison of isosorbide  
mononitrate and misoprostol cervical 
ripening before suction evacuation.  
Obstetrics and Gynecology 2003;3:583-588.

17. Thomson AJ, Lunan CB, Ledingham M, 
Howat RC, Cameron IT, Greer IA, et al. 
Randomised trial of nitric oxide donor 
versus prostaglandin for cervical 
ripening before first-trimester 
termination of pregnancy.  
The Lancet 1998;9134:1093-1096.

18. Singh K, Fong Y, Prasad R, Dong F. 
Randomized trial to determine optimal 
dose of vaginal misoprostol for 
preabortion cervical priming.  
Obstetrics & Gynecology 1998;5:795-798.

19. Mulayim B, Celik NY, Onalan G, et al. 
Sublingual misoprostol for cervical 
ripening before diagnostic hysteroscopy 
in premenopausal women: a randomized, 
double blind, placebo-controlled trial. 
Fertility and Sterility 2010;7:2400-2404.

20. Luzi G, Caserta G, Iammarino G, et al. 
Nitric oxide donors in pregnancy: 
fetomaternal hemodynamic effects 
induced in mild pre-eclampsia and 
threatened preterm labor. Ultrasound in 
Obstetrics and Gynecology: The Official 
Journal of the International Society of 
Ultrasound in Obstetrics and Gynecology 
1999;2:101-109.

References



Mædica  - a Journal of Clinical Medicine

Original paper

264 Maedica   A Journal of Clinical Medicine, Volume 14, No. 3, 2019

MAEDICA – a Journal of Clinical Medicine

https://doi.org/10.26574/maedica.2019.14.3.264

The effect of Sustained Lung 
Inflation on Outcomes of  
Acute Respiratory Distress Syndrome 
in Preterm Infants Born in  
Shahid Sadoughi Hospital during 2018
Mohamad Hosein LOOKZADEHa, Hanieh BAKHSHAYESHa,  
Mahmood Noori SHADKAMa, Elnaz SHEIKHPOURb

aDepartment of Pediatrics, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
bHematology and Oncology Research Center,  
Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Address for correspondence:
Hanieh Bakhshayesh
Shahid Sadoughi Hospital, Yazd, Iran
Tel./fax: +983538224000
E-mail: Hania.Bakhshayesh@yahoo.com

Article received on the 24th of June 2019 and accepted for publication on the 20th of September 2019

ABSTRACT
Background: Respiratory distress syndrome is the chief reason of death in infants. Sustained lung 

inflation (SLI) may improve respiratory outcomes and reduce the demand for mechanical ventilation (MV). 
Given that only few studies have been done in this field so far, the current study aimed to evaluate the effect 
of SLI on outcomes of acute respiratory distress syndrome in preterm infants.

Materials and methods: This randomized trial was conducted on preterm infants with respiratory 
distress syndrome in Shahid Sadoughi Hospital, Yazd, Iran, during 2018. Data were extracted from medical 
records. Infants born at 25-30 weeks of gestation were randomized into two groups with an equal number of 
subjects (n=30) in each one. In group 1 (cases), patients received SLI (25 cm H2O for 15 seconds) and nasal 
continuous positive airway pressure (nCPAP) (5 cm H2O) after oropharynx and nasal suction. In group 2 
(controls), patients received only nCPAP (5 cm H2O). Both nCPAP and SLI and were delivered through a 
T-piece ventilator and neonatal mask.

Results: In the current study, no serious differences were seen between case and control groups in terms 
of either quantitative parameters, including MV duration, Apgar score in the first minute, duration of 
oxygen therapy, gestational age, birth weight, nCPAP duration, and duration of hospitalization in NICU 
(P>0.05), or qualitative variables, including sex, pneumothorax rate, rate of intraventricular hemorrhage, 
need for mechanical ventilation during the first 72 hours of life, surfactant need, and mortality rate (p>0.05), 
except in cases of complications (p=0.019). 

Conclusion: According to the results of the current study, neither nCPAP alone, nor SLI and nCPAP had 
any effect on the duration, or need, or type of mechanical ventilation, while the incidence of complications in 
the nCPAP alone group (control group) was higher than that of combined nCPAP + SLI group (case group). 
It is suggested that future studies should be conducted on a larger sample size. 

Keywords: acute respiratory distress syndrome, preterm infant, static lung volumes.
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INTRODUCTION

High incidence of respiratory dis-
tress syndrome is the most impor-
tant reason for admission of pre-
term infants to neonatal units 
(1-5). Some studies reported a 

59% mortality rate for this disease (6-10). Neo-
natal respiratory distress syndrome in premature 
infants may occur due to various factors such as 
congenital and surgical anomalies, acquired situ-
ations, including pulmonary infections during 
pregnancy and post-delivery period, and mala-
daptation to extra-uterine life (11). This problem 
in infants may be also due to an increased rate of 
caesarean delivery (12), abruptio placentae, hy-
dramnios and amniotic-fluid bacterial infections 
(13). Surfactant deficiency is another factor in 
the development of respiratory distress syn-
drome, because surfactant is created through 
type 2 pneumocytes from the 24th week of 
pregnancy; this level augments with the increa-
sing level of gestational age (14). Given that the 
lung of newborn infants is immature and lacks 
protection from a stiff chest wall, mechanical 
ventilation (MV) is known as a main risk factor 
for this group (15, 16). Therefore, the role of re-
spiratory support, such as modern model of me-
chanical ventilation in newborn infants, has been 
developed (17).  

Studies have shown that continuous positive 
airway pressure (CPAP) could be beneficial for 
holding the functional residual capability and 
progression of lung compliance at the initial 
stage of respiratory support (18-21). Moreover, 
recent studies highlighted the role of sustained 
lung inflation (SLI) in avoiding the demand for 
mechanical ventilation (22, 23) in preterm 
infants and improving the respiratory outcome 
(17). This method is more efficient than 
intermittent mandatory ventilation (IMV) for 
recovering of functional residual capacity (FRC) 
in newborns (24-26). Pas et al. reported that 
using SLI for treatment of preterm infants 
decreased the need for MV in the first 72 hours 
of life (27). Given that only few studies 
were performed in this field, the current study 
was designed to evaluate the effect of SLI + 
nCPAP compared to nCPAP alone on outcomes 
of acute respiratory distress syndrome in preterm 
infants born in Shahid Sadoughi Hospital 
during 2018. 

MATERIALS AND METHODS

Study design

This randomized trial was conducted on 
60 preterm infants with respiratory distress 

syndrome who were born in Shahid Sadoughi 
Hospital during 2018. After obtaining the signed 
consent from the parents of newborns, the cur-
rent study was confirmed by the Ethic Commit-
tee of Shahid Sadoughi University (number: 
IR.SSU.SPH.REC.1395.48).

Data extraction

Data including duration of mechanical ventila-
tion, gestational age, Apgar score, birth weight, 
gender, duration of nCPAP, usage of surfactants, 
duration of hospitalization in NICU, occurrence 
of pneumothorax, retinopathy of prematurity, in-
traventricular hemorrhage (IVH), and death were 
extracted from medical records. 

Treatment protocol 

Infants born with a gestational age of 25-30 
weeks were randomized into two groups (n=30 
in each group). In group 1 (cases), patients re-
ceived SLI (25 cm H2O for 15 seconds) and nC-
PAP (5 cm H2O) after oropharynx and nasal suc-
tion. In group 2 (controls), patients received only 
nCPAP (5 cm H2O). Both nCPAP and SLI and 
were delivered by using a T-piece ventilator and 
neonatal mask.

Inclusion and exclusion criteria

Inclusion criteria were newborn infants with 
respiratory distress syndrome (score ≥3), gesta-
tional age between 25-30 weeks). Exclusion 
criteria were congenital anomalies, hydrops fe-
talis, asphyxia, and respiratory distress score less 
than 3.

Criteria for beginning mechanical ventilation

Criteria for beginning MV were PaCO2 >65 mm 
Hg, pH <7.20, nCPAP (5–7 cm H2O), and 
SpO2≤90%; MV was set to retain a PaCO2 of 
45-65 mm Hg, pH= 7.20-7.35. 

Extubation criteria

Infants were extubated from the study by the fol-
lowing criteria: PaCO2≤55 mm Hg, pH ≥7.25, 
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FiO2 ≤0.4, SpO2 of ≥91% and mean arterial 
pressure ≤8 cm of water. Infants underwent 
brain ultrasound (ZS3 model, USA) at the third 
day of life as well as the first and second weekend. 
Intra-ventricular hemorrhage (grade 3–4) was 
entered as questionnaire. 

Diagnosis of pneumothorax and retinopathy 
of prematurity

Neonates with pneumothorax underwent trans-
illumination (FO-150-220 model, USA). Oph-
thalmoscopy was used for diagnosis of retinopa-
thy of prematurity (ROP).

Statistical analysis

A SPSS version 18 was used to enter the data. 
Chi Square test, Fisher exact test and T test was 
used for analysis. A p-value <0.05 was consi-
dered as statistically significant. q

RESULTS 

In the current study, newborn infants with respi-
ratory distress syndrome and gestational age 

between 25-30 weeks were randomly divided 
into two equal case and control groups. Quanti-
tative parameters, including Apgar score in the 
first minute, birth weight, gestational age, MV 
duration, nCPAP duration, duration of oxygen 
therapy, duration of hospitalization in NICU, as 
well as qualitative parameters, including sex, 
pneumothorax rate, IVH rate, need for MV in 
the first 72 hours of life, surfactant need, mortal-
ity rate and complications, were extracted from 
medical records. 

A comparison between cases and controls in 
terms of quantitative parameters showed that 
there were no serious differences between the 
two study groups regarding the Apgar score in 
the first minute, gestational age, birth weight, 

TABLE 1. Comparison between 
case and control groups in terms 
of quantitative parameters   

TABLE 2. Frequency for case and 
control groups in terms of qualitative 
parameters 
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MV duration, nCPAP duration, duration of oxy-
gen therapy, duration of hospitalization in NICU 
(P >0.05), as seen in Table 1. 

A comparison of frequency for case and con-
trol groups in terms of qualitative parameters 
showed the lack of any serious differences be-
tween the two groups with respect to sex, need 
for MV in the first 72 hours of life, surfactant 
need, pneumothorax rate, and rate of intra-ven-
tricular hemorrhage (IVH) (p>0.05), except for 
complications (p=0.019). 

Figure 1 shows the need for mechanical ven-
tilation in the first 72 hours of life, with no seri-
ous differences between controls and cases in 
terms of mechanical ventilation (p=0.436). q

DISCUSSION

Respiratory distress is typically occurring 
among preterm infants (14). For this group of 

patients, mechanical ventilation was first given, 
followed by respiratory support (nCPAP, MV and 
surfactant) (28). The use of mechanical ventila-
tion in preterm infants leads to lung injury and 
bronchopulmonary dysplasia (28). Intubation, 
surfactant prescription and extubation, followed 
by nCPAP in premature infants protect against 
ventilator-induced lung injuries (29). Moreover, 
other types of non-invasive ventilation and me-
chanical ventilation may be considered as alter-

nate methods to conventional MV. Other studies 
have shown that sustained inflation in low birth 
weight infants reduced the need for MV. There-
fore, it seems that sustained inflation can be con-
sidered as an attractive method (30), but exten-
sive clinical application should await certain 
document from on-going clinical trials (31).

The current study aimed to find out whether 
the combined use of SLI and nCPAP would de-
crease the need for MV and improve outcomes 
of respiratory distress syndrome in newborn in-
fants with high risk of respiratory distress syn-
drome. The results showed that no serious differ-
ences were seen between control and case 
groups in terms of either quantitative parameters 
(including gestational age, Apgar score in the first 
minute, birth weight, MV duration, nCPAP dura-
tion, duration of oxygen therapy and duration of 
hospitalization in NICU) or qualitative variables 
(including sex, pneumothorax rate, IVH rate, 
need for MV in the first 72 hours of life, surfac-
tant need, mortality rate).

Pas et al. conducted a study on 207 preterm 
infants with respiratory distress syndrome. In-
fants in the case group were given SLI and nCPAP 
and those in the control group received nCPAP 
through a T-piece ventilator, which supplied a 
PEEP of 5 cm H2O, which lead to a decrease in 
the need for mechanical ventilation in the SLI 
group (32). Lista et al., compared the use of 
combined SLI + nCPAP versus nCPAP alone in 
terms of need for mechanical ventilation. They 
performed their study on 143 infants in the con-
trol group and 148 in the SLI group, and results 
showed that SLI followed by nCPAP diminished 
the need for MV (33). The results of both studies 
were inconsistent with those of our study. This 
could be partly explained by the sample size. 
The two above mentioned studies had 207 and 
291 subjects, respectively, while our study was 
conducted on only 60 patients. Moreover, frac-
tion of inspired oxygen (FIO2) in Lista et al.’s 
study was 0.21 to 0.40, which was also inconsis-
tent with our findings.

Grasso et al. evaluated the effect of SLI in pri-
mary acute respiratory distress syndrome. They 
evaluated 78 newborns with respiratory distress 
syndrome who needed SLI. The results pointed 
to less invasive MV and surfactant administration 
as well as a shorter duration of ventilation. No 
serious differences were seen between out-
comes, except for intraventricular hemorrhage 

FIGURE 1. The need for mechanical ventilation in the two groups of 
patients in the first 72 hours of life
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(34). The results of Grasso et al.’s study were not 
consistent with ours. In total, various studies 
have used different ventilation supply devices 
and different strategies (difference of pressure, 
duration, etc). 

Linder et al. conducted a randomized con-
trolled trial on 61 preterm infants with signs of 
respiratory distress syndrome. Subjects were ran-
domized to two different respiratory interven-
tions (intermittent mandatory ventilation and 
sustained pressure-controlled inflation) (35). 
There were no differences between the two 
groups with respect to mortality rate, IVH rate 
and chronic lung disease. The findings of this 
study were consistent with ours. 

Sobotka et al. evaluated the effect of various 
SI strategies on cerebral vascular integrity and ca-
rotid blood flow (CaBF) in lambs that were deli-
vered at 139 ± 2 d gestation. Animals were clas-
sified into three groups receiving either five 
consecutive 3 s SI (multiple SI; n=6), or conven-
tional ventilation (no SI; n=6), or a single 30 s SI 
(single SI; n=6), respectively. Ventilation was 
continued in all lambs for 30 min and their respi-
ratory function was recorded. Brain action was 
assessed in terms of vascular leakage and histo-
pathology. The results showed that disruption of 
blood brain barrier was enhanced in single SI 

lambs, as illustrated by elevated blood vessel 
profiles with extravasation of plasma proteins in 
the cerebral cortex. No significant difference was 
seen in terms of cerebral oxygen delivery or 
CaBF between numerous SI and no SI lambs. 
The authors concluded that ventilation with ini-
tial single 30 s SI could improve circulatory re-
covery, but it was associated with more disrup-
tion of blood brain barrier action. This injury 
may happen due to higher tidal volumes or ini-
tial SI during subsequent ventilation (36). q

CONCLUSION

According to the results of the current study, 
neither nCPAP alone, nor SLI and nCPAP 

had any effect on the duration or need or type of 
mechanical ventilation, while the incidence of 
complications in the nCPAP group (controls) was 
higher than that in the nCPAP + SLI group (ca-
ses). It is suggested that future studies should be 
conducted on larger sample sizes. Furthermore, 
patient outcomes should be evaluated on a long 
period of time. q
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ABSTRACT
Background: Children with urolithiasis have a wide range of metabolic disorders which should be 

carefully considered. The response to medical treatment could predict recurrence and need for surgical 
interventions.

Objectives: The goal of this retrospective study is to determine the prevalence of metabolic disorders in 
Iranian children and assess patients’ response to treatment based on the etiology of their urolithiasis.

Material and methods: Medical record of 100 children with urolithiasis who were referred to Bahrami 
hospital (affiliated hospital of Tehran University of Medical Sciences) between 2007 and 2017. Data 
regarding age, sex, family history, symptoms, size of the stones, type of treatments, response to treatment, 
and recurrence were recorded for all cases.

Results: Subjects had a mean age of 36 ±36 months and 62 (62%) of them were females. Twenty-two 
percent had a family history of urolithiasis. The mean age was 37.2±35 months in the complete response 
group, 38±44.4 months in the partial group, and 30±33.1 months in the no response group (p=0.7). There 
was no significant difference regarding sex and age with treatment response (p=0.8). In the complete response 
group, nearly 72% of cases had stones with sizes less than 3 mm. Three cases had surgical interventions and 
18 had recurrence.

Conclusion: Hypercalciuria followed by hyperoxaluria were the most common metabolic disorders in 
Iranian children with urolithiasis. Stone size plays an important role in the response to treatment.

Keywords: urolithiasis, children, Iran.
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INTRODUCTION

One of the important renal disor-
ders in pediatric patients is uroli-
thiasis, which has a wide geo-
graphic variation (1). In recent 
years, its incidence and preva-

lence increased dramatically, which is related to 
the higher rates of recurrence and morbidity (2-6). 
Different elements such as climate, diet, genetic 
inheritance and socioeconomic factors have 
been considered to have roles in urolithiasis de-
velopment in children (1, 7).

Most children with urolithiasis have metabo-
lic disorders which cause a higher risk of recur-
rence (1). So, metabolic evaluation after uroli-
thiasis diagnosis will be helpful (8). Identification 
of metabolic abnormalities will lead to a better 
management (administration of non-pharmaco-
logical and pharmacological interventions) to 
prevent recurrence (8, 9).

On the other hand, urinary tract anatomical 
malformations, urinary tract infections and nutri-
tional changes predispose children to urinary in-
fections, and therefore, urinary infectious stones 
can be formed (10).

Contrary to the adolescent group, there are little 
studies regarding this issue in pediatric po pulation. 
The goal of this retrospective study is to determine 
the prevalence of metabolic disorders in Iranian 
children and how patients respond to treatment 
based on the etiology of their urolithiasis. q

METHODS

This is a retrospective study conducted in Bah-
rami hospital (affiliated hospital of Tehran 

University of Medical Sciences) between 2007 
and 2017, which was approved by the Ethics 
Committee of Tehran University of Medical Sci-
ences.

Inclusion criteria: all children aged under 14 
with urolithiasis.

Exclusion criteria: follow up duration less 
than six months.

Data regarding age, sex, family history, symp-
toms, size of the stones, type of treatments, re-
sponse to the treatment, and recurrence occur-
rence were recorded for all cases.

SPSS version 24 (SPSS Inc., Chicago, IL, USA) 
was used for data analysis. Data was shown in 

mean ±SD for continuous and frequencies for 
categorical variables.

ANOVA test was used for comparing conti-
nuous data between groups. P value lower than 
0.05 considered as significant. q

RESULTS

Medical records of 100 patients were re-
viewed. Mean age was 36 ±36 months 

and 62 of them (62%) were females. 
Twenty-two percent had family history of uroli-
thiasis. Agitation was the most common symp-
tom (Table 1).

The mean age was 37.2±35 months in the 
complete response group, 38±44.4 months in 
the partial group and 30±33.1 months in the no 
response group (p=0.7).

There was no significant difference regarding 
sex and age with treatment response (p=0.8). In 
the complete response group, nearly 72% of ca ses 
had stones with sizes less than 3 mm (Table 2).

Sixty-five patients underwent polycytrate so-
lution therapy. Fifty-two cases had complete re-

TABLE 1. 
Symptoms in 
enrolled cases
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sponse to polycytrate solution therapy (80%), six 
partial response and seven no response. Extra-
corporeal shockwave therapy (ESWT) adminis-
tered in 11 (11%) cases (Table 3).

Three cases had surgical interventions and 
18, recurrence. q

DISCUSSION

The results of the current study showed that 
hypercalciuria followed by hyperoxaluria 

were the most frequent metabolic disorders in 
children with urolithiasis. We also found that 
62% of all enrolled cases were female. In a previ-
ous study conducted by Amancio, 106 children 
with urolithiasis were evaluated; most cases 
(69%) were males, and hypercalciuria followed 
by hypocitraturia were the most frequent under-
lying metabolic diseases (10).

Two previous studies reported that there were 
more hospitalized girls than boys due to uroli-
thiasis (11, 12), which confirms our findings. On 
the other hand, the prevalence of urolithiasis is 
higher among males than females, ranging from 

1.2:1 up to 4:1, which is consistent with adults 
(13-15). In the study of Ertan et al, most cases 
were males (55%) and the mean age of subjects 
was 66 months (1).

Urinary stones affect children of all ages and 
the mean age in this study was three years old, 
which is lower than the mean of other develo-
ping countries such as Turkey, Pakistan, Armenia 
and Tunisia (7.3 years) (16-18). In North Ameri-
ca, the mean age is slightly higher, ranging from 
11.3 to 13.2 years (4, 5, 19).

In the current study, 22% had a positive fa-
mily history, while in previous studies, positive 
family history was reported among 40%-85% of 
cases (10, 20, 21).

The most clinical manifestations in children 
of this study were agitation, abdominal pain, and 
UTI. In the study of Amancio et al., abdominal 
pain, renal colic and urinary tract infection were 
the most common clinical symptoms (10), while 
Ertan et al. found that abdominal pain and UTI 
were the most frequent manifestations (1). Chil-
dren with urolithiasis can have a wide range of 
clinical manifestations such as renal colic, hema-
turia, vomiting, abdominal, flank and pelvic 
pain, recurrent or isolated urinary tract in-
fections (14).

Seventy-three cases had metabolic altera-
tions, while hypercalciuria was the most com-
mon metabolic disorder. Metabolic alterations 
have been previously reported in 33% to 93% of 
pediatric patients (2, 4, 10, 20), while hypercal-
ciuria occurred in 72% to 88% of explored cases 
(4, 9, 19, 20). Hyperoxaluria followed by hypo-
citraturia were the second and the third meta-
bolic alterations in the current study, which is in 
agreement with the findings of Amancio et al 

TABLE 2. Family history, 
metabolic disorders and size in 
three groups regarding 
treatment response

TABLE 3. Metabolic disorders in three groups 
regarding treatment response
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(20). This could indicate that metabolic evalua-
tion in children with urolithiasis should be con-
sidered.

Non-pharmacological and pharmacological 
treatment in children with urolithiasis tends to 
prevent formation of new stones and reduce the 
size of stones, which will lead to morbidity re-
duction. In the current study, more patients with 
hyperoxaluria responded completely to the 
medical treatment, while more subjects with hy-
pocitratury had only partial response to the med-
ical treatment.

Citrate therapy is useful to reduce recurrence 
and stone growth (22). ESWT was applied in 
11 cases, three cases underwent surgery and 18 
had recurrence. In previous studies, recurrence 

was reported to range between 19% and 
50% (15, 19, 23). 

The difference regarding the recurrence rate 
can be according to various sample sizes, dif-
ferent follow-up durations, types of stones, and 
underlying metabolic disorders (10). q

CONCLUSION

Hypercalciuria followed by hyperoxaluria 
were the most frequent metabolic disorders 

in children with urolithiasis. Stone size plays an 
important role in treatment response. q
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ABSTRACT
Background: Statistics from recent years have shown that 40% of infertile couples have a female etiological 

factor, 40% a male etiology and the remaining 20% a combination of female and male factors. For fertile 
couples, the chance of getting pregnant is 57% in three months of attempts, 75% in six months, 90% in 
one year, and 95% in two years. One-third of infertile couples have more than one cause involved in their 
inability to conceive. In 10-20% of cases, the reason for infertility cannot be determined. Approximately 25% 
of infertile women have ovulatory dysfunction.

Objectives: This research investigates improvements on the fertility of couples following treatment with a 
daily tablet of the patented blend consisting in a combination of Vitex agnus-castus (Vitex) extract, Lepidium 
meyenii (Maca) extract and active folate alone or with a gel capsule of vitamin, minerals, oligo-elements plus 
DHA and EPA Omega 3 fatty acids.

Material and methods: Multicenter prospective interventional study with a duration of 18 months, 
conducted between June 2016 and December 2017. A total of 189 women were enrolled in the study. 
Participants were assigned to two treatment groups: group A, consisting of 103 patients who received a daily 
tablet of the patented blend consisting in a combination of Vitex extract, Maca extract and active folate, and 
group B, consisting of 86 patients who were given a daily tablet of the patented blend also administered to 
Group A and a gel capsule of vitamins, minerals, oligo-elements plus DHA and EPA omega 3 fatty acids. 
Paraclinical tests were conducted upon inclusion in the study and six months after treatment initiation in 
case of non-pregnancy. Every patient received ovulation kits and ovulation tests were performed on day 14 of 
the menstrual cycle.

2019; 14(3): 274-279
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INTRODUCTION

Statistics from recent years (1-3) have 
shown that 40% of infertile couples 
have a female etiological factor, 40% 
have a male etiology and the remaining 
20% have a combination of female and 

male factors. For fertile couples, the chance of 
getting pregnant is 57% in three months of at-
tempts, 75% in six months, 90% in one year, and 
95% in two years. One in six couples attempting 
to have a baby have trouble conceiving (4). Fer-
tility declines with age, 25% of women having 
difficulty getting pregnant between 35 and 
39 years old, and 34% of women around the age 
of 40.

One-third of infertile couples have more than 
one cause involved in their inability to conceive. 
In 10-20% of cases, the reason for inferti lity 
cannot be determined. 

The active components Lepidium meyenii 
(Maca) and Vitex agnuscastus (Vitex) of patented 
blend studied proved to have the potential of en-
hancing female fertility (5-8).

This research investigates improvements on 
the fertility of couples following treatment with a 
daily tablet of the patented blend consisting in a 
combination of Vitex extract, Maca and active 
folate alone or with a gel capsule of vitamin, 
minerals, oligo-elements plus DHA and EPA 
Omega 3 fatty acids. q

MATERIAL AND METHODS

This prospective multicentre study with a du-
ration of 18 months was conducted between 

June 2016 and December 2017, and it was car-
ried out by 11 investigating physicians, specialists 

in Obstetrics & Gynaecology and Endocrinology, 
in nine national centers.

For each patient, medical history was taken, 
and anthropometric measurements, with infor-
mation regarding weight, laboratory tests, and 
ultrasonography were performed. During the 
study, monitoring visits were conducted each 
month. Hormonal profile changes and ovulatory 
cycles were monitored throughout the study.

Laboratory tests were conducted at the be-
ginning of the study, before any treatment, on 
days 3-5 of the menstrual cycle, and at the end 
of the study, six months after treatment initiation 
in case of the non-pregnancy outcome.

Upon inclusion in the study, an ultrasound 
examination was performed in order to identify 
and measure the existing ovarian follicles.

Every participant in the study received an 
ovulation kit each month. Women were instruc-
ted to perform ovulation tests on day 14 of the 
menstrual cycle (it was taken into account that 
for women with polycystic ovaries, LH values are 
high throughout the menstrual cycle, which 
could cause false-positive results at the ovulation 
test).

The study was conducted in compliance with 
rules of medical ethics, with patients expressing 
their informed consent regarding the use of both 
individual data from their follow-up records and 
results of clinical, laboratory and imaging investi-
gations.

Inclusion criteria were: age between 20 and 
45 years; female, in a relationship; menstrual 
disorders (hypothalamus-pituitary-ovarian axis 
disorders); normal AMH and MTHFR values (in-
vestigations conducted before inclusion in the 
study); the desire to have children and unpro-

a Patented blend For imProving Fertility in women

Outcomes: Average age of the women was 31.18 years (SD 5.18 years). There was a successful pregnancy 
rate of 37%, with no difference between the two arms of the study. The number of new pregnancies was 
relatively constant through the study duration. The number of women with ovulation increased from 10% to 
42.9% by the end of the study. During the six-month-period of the study, there were no side effects reported 
between patients of the two groups.

Conclusions: The supplement may be used by women trying to conceive. The patented blend consisting of a 
combination of Vitex, Maca and active folate regulates the menstrual cycle, stimulates ovulation and increases 
the likelihood of getting pregnant. 

Keywords: infertility, Vitex Agnus-Castus, Lepidium meyenii, active folate,  
patented blend, ovulation.
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tected sexual intercourse 2-3 times a week; nor-
mal values for the partner’s semen analysis; also, 
women with hypothyroidism, hyperprolacti-
nemia and clinical and ultrasound diagnosed 
polycystic ovary syndrome (PCOS) were accep-
ted in the study.

Exclusion criteria were: AMH values outside 
normal parameters; ligated Fallopian tubes or 
tube obstructions; uterine synechiae; MTHFR 
mutation (methylfolate deficiency); patients un-
dergoing anxiolytic treatment; pituitary dwar-
fism; salpingitis; diabetes mellitus, uterine fibro-
matosis, endometriosis; participation in another 
clinical study; antecedents or presence of severe 
pathologies such as cancer, tuberculosis, multi-
ple sclerosis, schizophrenia, etc.; presence of a 
single ovary.

A sample of 193 women was monitored, in-
cluding the totality of women of fertile age with 
or without present ovulation, who had been re-
gistered at the Ob-Gyn and Endocrinology clini-
cal sections in nine national centers. The drop-
out rate was four patients (2.07%), resulting in 
189 women completing the study.

Women were assigned to two treatment 
groups: group A, consisting of 103 patients who 
received a daily tablet of the patented blend 
consisting in a combination between Vitex ex-
tract, Maca extract and active folate; and 
group B, consisting of 86 patients who received 
a daily tablet of the patented blend also admini-
stered in group A and a gel capsule of vitamins, 
minerals, oligo-elements plus DHA and EPA 
omega 3 fatty acids.

The data obtained were entered into an Excel 
sheet, analyzed and statistically processed using 
the statistical program R and Microsoft Excel. 
The values were expressed as mean ± SD for 
normally distributed data. P values lower than 
0.05 were considered as statistically significant.

All (male) partners of patients included in the 
study from both groups were administered the 
combination of grape seed extract, coenzyme 
Q10, Maca, zinc and selenium, a product de-
signed to support spermatogenesis and develop 
semen within normal values in terms of sperm 
count, morphology and motility (9-12). q

OUTCOMES

The average age of the women in the study, by 
study group, was 31,74 years (SD 5,03 years) 

for group A and 30,71 years (SD 5,28 years) for 
group B. The distribution was normal for both 
groups, with a range between 20 and 45 years. 
The groups did not differ in a statistically signifi-
cant way (p=0,17), with a mean difference of 
1.03 years.

Out of the total number of 189 patients who 
finalized the study, 70 got pregnant during the 
study. This means a success rate of 37% (Figure 1).

FIGURE 1. Number of pregnancies installed from the total number  
of women

TABLE 1. New pregnancies by month

FIGURE 2. Cumulative incidence of pregnancies
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Distribution of the identified pregnancies by 
treatment duration reveals a relatively uniform 
distribution, except for the last month of the 
study, when the number of pregnancies de-
creased significantly (Table 1).

Therefore, the cumulative incidence of 
pregnancies reveals an approximately constant 
increase through the course of the study (Figure 2) 
between the second and the fifth month, with 
37% of women who completed the study rea-
ching the outcome of becoming pregnant within 
six months.

When comparing the two arms (groups) of 
the study, A and B, the cumulative incidence 
shows similar trends, with minimum differences 
(RR=1.00, C.I. 95% 0,76 – 1,32) which were not 
statistically significant (p=0,922). 

The incidence rate of pregnancies was 
7.23/100 patients-month for patients within 
group A and 7.17/100 patients-month for group B.

The mean age of women who got pregnant 
was 28.91 years (SD 4.75 years), while for those 
who did not get pregnant it was 32.4 years 
(SD 5.01 years). Thus, a mean difference of 
4.3 years was observed between the two groups, 
the result being statistically significant (p<0.001). 
It is worth mentioning that the oldest enrolled 
patient who became pregnant was 43 years old.

Another aspect investigated in this study was 
the possibility of getting pregnant even if a his-
tory of previous fertility treatments was present. 
Fifteen (8%) patients had a medical history of fer-
tility treatments. Within this subgroup, we ob-
served one case of pregnancy in a patient who 
had followed a fertility treatment some time ago. 
No pregnancies were observed in patients with 
two or three previous fertility treatments.

Key elements of couples with fertility pro-
blems are the fact that they did not have sexual 
contact during the ovulation period, or the fe-
male had no ovulation. At the start of the study, 
19 patients (10,05%) had ovulation. Through the 
study period, women received ovulation kits and 
were instructed how to determine their fertile 
period. At the end of the study, 81 (42,9%) pa-
tients had documented normal ovulation. The 
difference is statistically significant (p<0.001) 
(Figure 4).

Polycystic ovary syndrome (PCOS) was evalu-
ated at the beginning and at the end of the study 
(either because of reaching the outcome or the 
end of the study period).

FIGURE 3. Cumulative incidence of pregnancies by study group

FIGURE 4. Distribution of women by the presence or absence  
of ovulation

FIGURE 5. Distribution of patients with PCOS
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At enrolment, 71 (37.6%) patients out of 189 
were diagnosed with PCOS. At the end of the 
study, the number decreased to 26 (14%).

When data was analyzed case by case, we 
noticed that 21 out of the 71 patients with PCOS 
at enrolment had the same status at the end of 
the study, meaning that 71% of women with 
PCOS did not have the same condition at the 
end of the study. Among the 118 women who 
were not diagnosed with PCOS at enrolment, 
five were diagnosed with PCOS at the end of the 
study (Figure 5). q

DISCUSSION

In this study, we focused on the effect that a pat-
ented blend consisting of a combination of 

Vitex agnuscastus (Vitex) extract, Lepidium 
meyenii (Maca) extract and active folate has on 
human reproduction. The sample consisted of 
189 women with menstrual disorders who com-
pleted the study (six months or until the main 
outcome was observed, namely diagnosis of 
pregnancy).

Referring to the main outcome, the study re-
sults show an overall success rate of 37%, which 
might be explained by summing up the treat-
ment taken by couples, ovulation monitoring 
and constant (2-3 times per week) sexual inter-
course. One key element that we evaluated du-
ring the study was to determine the women’s 
ovulational status. At enrolment, we determined 
that only one in 10 women was ovulating. By the 
end of the study, approximately 43% of women 
had ovulation. This result is in correlation with 
the reduction of cases with polycystic ovary syn-
drome (from 37.6% to 14%).

Effects of Vitex and Maca on mammal fertility 
is generally investigated in mice, both males and 
females (6, 13), and less on humans. Reviews of 
the existing literature (13-16) suggest that these 
plants have a beneficial effect on fertility.

This study brings new data about the usage of 
medicinal plants with the purpose of increasing 
fertility, being, to the best of our knowledge, the 
only study that investigates this topic using a 
fixed-dose combination of Vitex and Maca.  
The results of the current study are promising, 
and further randomized controlled studies  
are nee ded for a better understanding of the ef-
fects exerted by this combination on human 
fertility. q

CONCLUSION

1. Seventy women got pregnant at the end 
of the study, meaning a successful rate  

of 37%.
2. The incidence rate of pregnancies was 

7.23 pregnancies/100 female patients per 
month for group A and 7.17 for group B. No 
statistically significant differences were found 
between the two groups (p = 0.922) regar-
ding the chances of pregnancy occurrence. 
The results indicate a similar probability of 
pregnancy, regardless of the treatment regi-
men (group A or group B).

3. Following treatment with the proprie-
tary formula, the number of women with 
polycystic ovaries decreased from 163 to 118 
(86%), with a concomitant decrease in those 
with PCOS symptomatology to 26 (14%). Af-
ter treatment, 50 patients with PCOS at base-
line, from both groups, had no ovarian pa-
thology at the exit from the study. The result 
had a high statistical significance (p <0.001).

4. The patented blend consisting of a 
combination of Vitex, Maca and active folate 
may be used by women trying to conceive, in 
either fertility treatments or pregnancy.

5. The patented blend consisting of a 
combination of Vitex, Maca and active folate 
regulates the menstrual cycle, stimulates ovu-
lation and increases the likelihood of 
pregnancy.

6. Women should cooperate with the fer-
tility specialist physician (gynecologist), inves-
tigate their own person instead of relying only 
on assumptions that all prenatal vitamins are 
the same, so as to fully understand the bene-
fits of prenatal vitamin intake and the recom-
mended doses for each supplement. q
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ABSTRACT
Colorectal cancer (CRC) is stated as the third most frequent cancer in people around the world. In patients, 

its recurrence occurs most commonly in the peritoneum, accounting for 25% to 35% of all recurrences, making 
it the second most common site for CRC. Although new and more effective chemotherapeutic agents and 
combinations were developed, the results of systemic chemotherapy showed only a limited impact on survival, 
which is disappointing. It is known that cytoreductive surgery (CRS) in combination with hyperthermic 
intraperitoneal chemotherapy (HIPEC) lead to survival improvement in comparison to the sole treatment 
consisting in intravenous chemotherapy. This combined procedure showed encouraging results in terms of 
overall survival, lower complication rates and better patient outcomes in many reported findings. The objective of 
this article was to review published data for evaluating the outcome of CRS and HIPEC versus standard of care.

Keywords: colorectal cancer, CRS, HIPEC, peritoneal metastasis.  

2019; 14(3): 280-286

INTRODUCTION

Colorectal carcinoma (CRC) has be-
come a crucial issue towards public 
health. In Europe, CRC is ranked as 
the second highest cause responsible 
for death (1). The strategy for treating 

patients suffering from colon cancer depends on 
tumor characteristics such as location, TNM stage 
and histological subtype; patient’s physical condi-
tion is also considered. A complex interaction be-
tween patient, tumor and treatment-related char-
acteristics leads to the desired treatment 
outcome (2, 3).

Systemic chemotherapy (SC) involved in con-
ventional treatment of patients with colorectal 
cancer peritoneal metastasis (CPM), with or with-
out palliative surgery, showed a poor outlook, with 

a median survival of 5–7 months (4-6). However, 
a treatment option involving a radical multimoda-
lity locoregional approach that uses combined cy-
toreductive surgery (CRS) and hyperthermic intra-
peritoneal chemotherapy (HIPEC) procedures has 
been advocated in more recent times and is of-
fered in a growing number of specialist units (7-9). 

This review primarily aims to present the availa-
ble outcome data of CRS and HIPEC procedures.

Cytoreductive Surgery and Hyperthermic 
Intraperitoneal Chemotherapy

The combined procedures of maximal CRS with 
HIPEC were firstly described by Spratt, in 1980, in 
order to treat a recurring peritoneal pseudomyxo-
ma. But in the early 1990s, Paul Sugarbaker be-
came the main apostle of this method (10, 11). 
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Generally, this multimodality treatment consists of 
two steps. In the first one, both peritoneal and 
visceral resections are performed to remove all 
macroscopically visible tumor tissue from the 
peritoneal surface; this part is called cytoreductive 
surgery. In the second step, the remaining micro-
scopic tumor cells are eliminated by HIPEC. Che-
motherapy bath cannot penetrate tumor seeding 
beyond the depth of 1 to 2 mm; therefore, it is 
crucial that surgery resects all tumor seeding 
greater than 1 mm (12, 13). Hyperthermia along 
with intraperitoneal chemotherapy clearly de-
monstrated its ability to potentiate the penetra-
tion and activity of local chemotherapy in cancer 
cells in vitro, and this role was confirmed by in vivo 
method too in several studies (14, 15).

Hyperthermic intraperitoneal chemotherapy 
techniques are heterogeneous and are highly 
complex for elaboration. The combination of 
drugs, their concentration, composition and vo-
lume of the perfusion, duration and temperature 
can be modified. Of these six parameters, a high 
number of combinations are possible but tests 
cannot be done on all of them (16). A new phar-
macokinetic study can be conducted by modi-
fying one of these parameters (17). Schematically, 
HIPEC procedure has two main trends around the 
world: in one, mitomycin C is used at 41˚C over 
60 to 90 min, with a closed-abdomen technique, 
and in the other one, oxaliplatin (irinotecan) is 
used at 43˚C over 30 to 40 min, with an 
opened-abdomen technique (18).

Patient selection 

Cytoreductive surgery together with hyperthermic 
intraperitoneal chemotherapy is considered as a 
major procedure in surgery with significant mor-
bidity. Studies have reported operative mortality 
rates ranging from 0% to 8% and overall compli-
cation rates >30% (19, 20). Like any major opera-
tive procedure, appropriate patient selection is 
necessary to achieve optimal outcomes. Principles 
of patient selection for CRS plus HIPEC proce-
dures are similar to those used for the resection of 
metastatic disease to the liver. Patient’s fitness for 
surgery and ability to achieve complete resection 
are the two chief factors which are mostly consi-
dered. The overall burden of disease can be as-
sessed by the developed scoring systems that help 
to select patients and predict the relative benefit 
of the CRS plus HIPEC procedures.

Prognostic factors

The PCI score and CC score is an essential caveat 
to the good outcomes linked with CRS/ HIPEC for 
colorectal cancer.

Peritoneal carcinomatosis index: The extent of 
carcinomatosis is quantified using a scoring sys-
tem, i.e., peritoneal carcinomatosis index (PCI), 
which has been recognized as one of the most 
essential predictive indicators for enduring out-
comes of CPM patients (21-24). Either computed 
tomography or MRI radiographic techniques can 
be used to determine PCI before surgery, but the 
accuracy of its report is highest in intraoperatively. 
The abdomen is separated into 13 sections: cen-
tral region [0], right upper region [1], epigastrium 
region [2], left upper region [3], left blank region 
[4], left lo wer region [5], pelvis region [6], right 
lower region [7], and right blank region [8], and 
the small bowel is separated into four: upper 
jejunum region [9], lower jejunum region [10], 
upper ileum region [11], and lower ileum 
region [12] (25, 26).

Lesion size (LS) score of 0-3 assigned to each 
one is the representative visualization of the lar-
gest implant lesion. A LS with score 0 indicates no 
tumor seen, LS score 1 is assigned for <0.25 cm 
implants, LS score 2 for implants ranging between 
0.25 cm and 5 cm, and LS score 3 in confluence 
of disease or >5 cm size implants (25, 26). 

Peritoneal carcinomatosis index is scored from 
0 to 39 and is a final numerical score (25, 27). The 
PCI score is identified as a chief prognostic factor 
through several large cohort studies (10, 28-31). 
Goéré et al. stated that no survival benefit was 
seen in patients with a PCI score ≥17.43 from CRS 
and HIPEC procedures. As per the above-men-
tioned studies results, the performance of CRS 
and HIPEC should be refused by surgeons in pa-
tients with a PCI score >20. Furthermore, the ex-
tent of small bowel involvement is a closely rela-
ted factor (32). If the disease affects a large portion 
of the small bowel, performance of the CRS and 
HIPEC should be denied as that resection would 
consequently lead to short bowel syndrome.

Completeness of cytoreduction score: The com-
pleteness of cytoreduction (CC) score is a scoring 
system for patients with peritoneal metastasis 
(PM) developed by Sugarbaker, which reflects the 
thoroughness in degree of peritoneal CRS (10). 
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The score of CC is calculated with respect to the 
maximum diameter of the residual tumor after 
surgery: CC with score 0 (CC-0) indicates that no 
residual tumor is seen, CC with score 1 (CC-1) 
shows a maximum diameter <2.5 mm of the re-
sidual tumor, CC with score 2 (CC-2) indicates 
that the maximum diameter of the residual tumor 
ranges between 0.25 cm and 2.5 cm, and CC 
with score 3 (CC-3) shows a maximum diameter 
> 2.5 cm of the residual tumor (33). Both CC-0 
and CC-1 are included in a CC score for colorec-
tal cancer: CC with score 0 indicates that all visi-
ble tumors are completely removed, while CC 
with score 1 shows that only a very small amount 
of residual tumors that are expected to be eradi-
cated by the HIPEC remain not resected (34). 

Complete cytoreductive surgery (CRS) is an es-
sential prognostic influence factor and a necessary 
requirement for managing PM for long term be-
nefit. A study conducted in a French multicenter 
trial that enrolled 523 subjects who underwent 
surgery in 23 centers from four French-speaking 
countries between 1990 and 2007 showed that 
patients with complete cytoreductive surgery had 
a remarkably better survival than those with in-
complete cytoreductive surgery as per the study 
results (35). According to Huang et al., it was pos-
sible to safely perform CRS plus perioperative in-
traperitoneal chemotherapy for patients with 
CPM in order to provide encouraging benefits for 
survival. 

Hence, most researches have reported that 
CC-0 and CC-1 were the standard for cytoreduc-
tive surgery. In contrast, the recommendation of CC-2 
and CC-3 surgery is not currently advisable (36).

Treatment strategies and outcome of CRS plus 
HIPEC

As per the guideline of the National Comprehen-
sive Cancer Network (NCCN), no routine recom-
mendation of combined peritoneal CRS and 
HIPEC has been made for patients suffering from 
CPM. Nonetheless, more well-designed clinical 
trials have been also recommended to be carried 
out by the NCCN guidelines. Conversely, guide-
lines issued by the European Society for Medical 
Oncology (ESMO) hold a more positive attitude 
towards it; thus, patients with colorectal cancer 
peritoneal metastasis and low peritoneal carcino-
matosis index should be treated with surgery plus 
HIPEC only when a complete CRS could be 

reached. A complete CRS for patients with 
P1 phase CPM as well as P2 phase CPM has been 
recommended in Japan if technically possible 
(37). Experts in China have also recommended 
combined peritoneal CRS and HIPEC for patients 
suffering from CPM with PCI <20.

Continuous demonstration of an improved 
overall survival with CRS/HIPEC compared with 
systemic chemotherapy alone has been done in 
more recent studies. The investigation was carried 
out to study the CRS and HIPEC effect in colorec-
tal PM patients in two randomized controlled tri-
als. In the first study conducted by Verwaal et al. 
among patients who underwent CRS and HIPEC 
procedures followed by adjuvant systemic 5-fluo-
rouracil with leucovorin, a significant survival ben-
efit was seen comparatively to patients who re-
ceived systemic 5-fluorouracil with leucovorin. 
However, several questions have remained unan-
swered regarding the CRS and HIPEC procedure’s 
true benefit owing to this outdated systemic che-
motherapy regimen study and the lack of a cyto-
reductive surgery only in the control group (21). 
Cashin et al have also conducted a randomized 
controlled trial, but it was ended prematurely be-
cause of recruitment complications; nevertheless, 
with twenty-four subjects in each arm, those sub-
jected to the CRS and HIPEC procedure showed 
a significant survival benefit comparatively to pa-
tients who received oxaliplatin-based chemothe-
rapy (38). The analysis carried out by several mul-
ticenter studies revealed that highly selected 
patients who had been efficaciously subjected to 
the CRS and HIPEC procedures showed median 
overall rates of survival of up to sixty-three months 
(8, 25, 35, 39, 40). Even cure was achieved in a 
small percentage of subjects who were given this 
treatment (41). Hence, globally many guidelines 
have presently incorporated CRS and HIPEC 
techniques on the basis of these randomized trials 
and cohort studies (42).

Another clinical trial, which was conducted in 
nine Dutch HIPEC centers, included subjects who 
underwent curative resection for T4 or intra-ab-
dominally perforated cM0 stage colon cancer. In 
total, 176 subjects were randomly selected to ei-
ther adjuvant HIPEC followed by the experimen-
tal arm’s routine adjuvant systemic chemotherapy 
or systemic chemotherapy only in the control arm 
after primary tumour resection. Before HIPEC, 
5-fluorouracil and leucovorin were intravenously 
administered. Adjuvant HIPEC was performed 
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using oxaliplatin for 30 minutes at 42-43°C as a 
chemotherapeutic agent instantaneously or as 
soon as the primary resection was performed. The 
trial found that, in subjects with T4 or perforated 
colon cancer, the anticipated 25% absolute risk of 
peritoneal carcinomatosis (PC) was reduced to 
10%, enhancing the probability of prolonged 
overall survival (43).

In another study, conducted in Singapore, 
35 consecutive patients who underwent the CRS 
and HIPEC procedures in the investigators’ insti-
tute were selected to evaluate prognostic factors 
for disease-free survival (DFS), overall survival 
(OS), and perioperative morbidity and mortality. 
Optimal cytoreduction was found in 94% patients 
(n=33). Thirty-day mortality was reported as nil, 
but postoperative complications were seen among 
14 subjects. Median DFS was reported as 
9.4 months. Disease-free survival was reported to 
be 43.8% at one year, 22.3% at three years and 
22.3% five years. The median overall survival was 
calculated to be 27.1 months and OS was 83.7% 
at one year, 38.2% at three years and 19.1% at 
five years (44).

Thirteen institutions (Australia, Saudi Arabia, 
Washington DC, Japan, France, Netherland, Den-
mark, Italy, Germany, UK, North Carolina) retro-
spectively analyzed the feasibility of iCRS (iterative 
cytoreductive surgery) and HIPEC procedures in 
CRPC (colorectal peritoneal carcinomatosis), sur-
vival, recurrence, mortality and morbidity out-
comes, and prognostic factors for OS by enrolling 
231 subjects, of which 126 were females (54.5%) 
with a mean age of 51.3 years at iCRS. The rate of 
iterative high-grade (3/4) morbidity was 23.4% and 
the rate of mortality 1.7%. The median recurrence-
free survival was 15.0 months and 10.1 months 
after initial and iCRS, respectively. The median and 
five-year survival from the initials was 49.1 months 
and 43%, respectively, while the median and 
five-year survival from iCRS was 26.4 months and 
26%, respectively. The peritoneal carcinomatosis 
index (PCI) >20 (P=0.02) and lymph node posi-
tivity (P=0.04) are included as an independent 
negative survival from the initial CRS, and PCI >10 
(P=0.03 for PCI 11-20; P <0.001 for PCI >20), 
high-grade complications (P=0.012), and incom-
plete cytoreduction (P <0.001) are included as an 
independent negative survival from iCRS. This 
study reported that CRS and HIPEC provided 
long-term benefits for survival to highly selected 
subjects with colorectal peritoneal carcinomato-

sis, with comparable rates of mortality and mor-
bidity to the initial procedure of CRS (45). 

In one study, 101 consecutive patients were 
selected from two high-volume peritoneal malig-
nancy management centers of Italy with the chief 
outcomes of overall survival and disease-specific 
survival. All macroscopic tumors were removed 
through peritonectomy procedures and multi-vis-
ceral resections, and mitomycin-C plus 
cisplatin-based HIPEC was used for controlling 
microscopic residual disease. The rate of mortality 
was reported to be 3.0% and the major morbidity 
rate 23.8%. The median follow-up was 
44.9 months (95% CI, 24.1–65.7). The five-year 
disease-specific survival was 14.3% in patients 
who had major complications and 52.3% in those 
without such complications. Likewise, five-year OS 
was 11.7% in patients with major complications 
and 58.8% in those without them (46).

Another study in Italy evaluated patients sub-
jected to surgical treatment for PC from colorectal 
cancer in which no other organs were involved. In 
38 subjects who received CRS-HIPEC treatment, 
the CC score was 0. Clavien-Dindo grade >2 
postoperative complications were seen among 
five subjects (13.1%). The median OS was 
60 months, PCI >6 and significant nodal involve-
ment (N2) prognostic factors were found to be 
independent. The median DFS was reported to 
be 16 months. The only significant negative pro-
gnostic factor was N2 for DFS. As per the authors’ 
reports, survival can be substantially improved by 
CRS-HIPEC. But this procedure may not benefit 
subjects with N2 and high PCI >6 (47).

Thirty-three patients suffering from colorectal 
and appendiceal cancer with peritoneal metasta-
sis, who were planned for CRS and HIPEC, were 
analyzed for morbidity, mortality, and survival. Of 
these, 14 had disease of appendiceal origin and 
19 disease of colorectal origin. Cytoreductive sur-
gery was performed 29 times in 27 patients and 
was abandoned in six patients. Overall morbidity 
was 55.17%, with hematological toxicity being 
the most common (46.1%), and mortality was 
3.4%. Four-year actuarial survival was 58.39% for 
subjects undergoing CRS and HIPEC and 33.33% 
for those who received CRS alone. From the fin-
dings it was concluded that CRS and HIPEC could 
be conducted with tolerable mortality and mor-
bidity in selected patients of colorectal and ap-
pendiceal malignancies with peritoneal carcino-
matosis. In addition, its association with a better 
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OS and morbidity profile in subjects from the In-
dian subcontinent is different from that of West-
ern population, hematological toxicity being the 
most commonly encountered (48).

In China, phase II investigation was conducted 
to study the effectiveness and adverse events of 
CRS+HIPEC procedure by including 60 succes-
sive CRC PC subjects who had already undergone 
63 procedures involving CRS+HIPEC and post-
 operative chemotherapy, with disease-specific 
overall survival and perioperative safety profiles 
being the primary and secondary end points, re-
spectively. In 47.0% subjects, PCI was ≤ 20, and 
the remaining 53.0% subjects underwent com-
plete cytoreductive surgery (CC0-1). The median 
OS was reported to be 16.0 months. The rate of 
survival was 70.5% at one year, 34.2% at two years, 
22.0% at three years and 22.0% at five years. Du-
ring the 30-day postoperative period, the rate of 
mortality was 0.0% and grades 3 to 5 morbidity 
rate was reported to be 30.2%. Three parameters 
were identified by univariate analysis which had 
significant effects on OS: PCI ≤20, CC0-1 and 
adjuvant chemotherapy over six cycles. However, 
in multivariate analysis the only independent fac-
tors for OS benefit were CC0-1 and adjuvant che-
motherapy over six cycles. This study reported 
that the combined CRS+HIPEC procedure in a 
specialized center could lead to OS improvement 
for carefully chosen CRC PC subjects with satisfac-
tory perioperative safety (49).

Clinical outcomes of CRS and HIPEC treatment 
for colorectal cancer with peritoneal carcinomato-
sis were explored in Taipei Medical University, 
Wanfang Hospital, Taiwan, in a study which en-
rolled 31 patients subjected to a total of 33 proce-
dures. On two of all included patients, the HIPEC 
procedure was performed twice. Hyperthermic 
intraperitoneal chemotherapy was done subse-
quently to CRS performance. For subjects who un-
derwent CRS and HIPEC, OS rates were reported 
to be 57% at two years and 38% at five years. In 18 
(54.5%) subjects, the CC score was 0 (CC-0), in 
three (9%) it was 1 (CC -1), in seven (21.2%) 
2 (CC-2), and in five (15.2%) patients 3 (CC-3). 
The mean PCI was 16.20, and the mean PPCI 
(postoperative peritoneal cancer index) 4.6. In 
these subjects, the chief risk factors for death were 
when the scores of total peritoneal cancer index 
was >20, the total PPCI was > 0, and CC ≥2. 
Through multivariate analysis, the total PPCI score 
was revealed as the strongest interpreter of death 

following CRS and HIPEC in these subjects. Ac-
cording to their results, authors believe that 
long-term survival can be achieved by CRS perfor-
mance and HIPEC administration, which are fea-
sible for treating subjects suffering from colorectal 
cancer with peritoneal metastasis (PM) (50). 

A study conducted in the USA showed the 
safety and outcome of CRS and HIPEC in elderly 
subjects. Overall, 170 successive subjects who 
had already undergone CRS-HIPEC for peritoneal 
carcinomatosis were enrolled. Intraperitoneal ad-
ministration of Mitomycin C (88.8%) at 42˚C was 
carried out for ninety minutes. Subjects were di-
vided in two groups with according to their age at 
the time of surgery: group 1 included subjects 
aged 65 and group 2 subjects aged over 65. The 
differences between these groups were investi-
gated. Thirty-five subjects were older than 65 years 
of age out of all 170 enrolled subjects. Colorectal 
and appendiceal cancer were the two most com-
mon sites of tumor. In the elderly, the periopera-
tive rates of mortality and morbidity were 8.6% 
and 18.8%, respectively. The rate of recurrence at 
one year for colorectal/appendiceal PC was 48.0% 
in group 1 and 44.3% in group 2 at a median fol-
low-up of 15.7 months. The median survival for 
subjects with colorectal/appendiceal carcinoma-
tosis was 29.79 months in group 1 and 21.2 months 
in group 2. It was reported that in the elderly, 
treatment of peritoneal carcinomatosis by the 
CRS-HIPEC procedures resulted in comparable 
outcome in well-chosen subjects perioperatively. 
In the majority of cases, optimal cytoreduction 
was achieved with no significant survival diffe-
rence in comparison to the younger group (51).

Retrospectively, in a population-based cohort 
study, the benefit of CRS and HIPEC procedures 
in comparison to other treatment options, with 
respect to long-term OS in subjects with isolated 
synchronous and metachronous PM of colorectal 
origin, was investigated at the Regensburg Tumor 
Center in Bavaria, Germany. The data of 370 sub-
jects from the cancer registry were collected and 
results showed that those who underwent CRS 
and HIPEC had an overall median survival of 
41.6 months comparatively to surgery and che-
motherapy (24.0 months), chemotherapy only 
(14.1 months), surgery only (11.4 months), and 
best supportive care (7.9 months). The findings 
highlighted that CRS and HIPEC procedures were 
significantly more effective than all other thera-
peutic options (52).
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Cost effectiveness

In Singapore, the cost effectiveness of the CRS 
and HIPEC procedures was compared to that of 
palliative chemotherapy for patients with colorec-
tal peritoneal carcinomatosis from colorectal can-
cer by a retrospective review of patients treated at 
the NCCS (National Cancer Centre Singapore). It 
was reported that prolonged survival and lower 
cost per life year was attained through CRS and 
HIPEC treatment in selected subjects suffering 
from colorectal peritoneal carcinomatosis in com-
parison to the traditionally used palliative chemo-
therapy. So, it was suggested that, for selected 
subjects suffering from colorectal peritoneal me-
tastasis, this should reasonably be the preferred 
treatment choice (53). q

CONCLUSION

Our comprehensive review of the clinical out-
comes and cost effectiveness of CRS plus 

HIPEC demonstrated that acceptable mortality 
and morbidity could be achieved by these two 

feasible procedures for selected subjects with 
peritoneal carcinomatosis even though it is a com-
plex procedure. The outcome of treatment results 
in prolonged survival, with fewer readmissions af-
ter surgery and better quality of life. In patients 
with colorectal cancer peritoneal metastasis, peri-
toneal cancer index and completeness of cytore-
ductive score are the chief prognostic indicators. 
The treatment of colorectal peritoneal metastasis 
using CRS and HIPEC procedures in selected sub-
jects should reasonably be the preferred choice of 
treatment based on the indicator score. Even bet-
ter oncologic and surgical results may be seen in 
its future evolution. With all these advances, there 
is a huge need in more well-designed multicentric 
clinical trials in figuring the best multidisciplinary 
treatment moda lity for colorectal peritoneal me-
tastasis. q
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ABSTRACT
Introduction: Psoriasis is an inflammatory, chronic disorder that affects mainly the skin, always 

expecting systemic manifestations and distribution. The prevalence of psoriasis is estimated to be near 3% 
in adult population and industrialized countries. Also considering day to day consultations, it is one of the 
most frequently presented skin disorders, in which psychological stress and depression represent the key 
factors regarding the onset, flare or therapeutic resistance of psoriatic disease. 

Material and methods: We are going to present a review of the scientific literature about the psychological 
impact in individuals’ well-being and further correlation with the severity of this disease. 

Conclusions: Prevention and further research of skin-psychology connection can guide to a 
multidisciplinary approach and a more effective treatment of psoriasis patients by treating the individual.

Keywords: psoriasis, stress, depression, quality of life.

INTRODUCTION

Psoriasis is an inflammatory, chronic dis-
order that affects mainly the skin, al-
ways expecting systemic manifesta-
tions and distribution. The onset occurs 
before the age of 40 as a sharply de-

marcated scaly, red skin lesions, most often on 
the elbows, knees, scalp, hands, feet and joints 
considering osteoarticular involvement. Patients 

are suffering from itching, irritations, stinging and 
pain. Diagnosis of psoriasis could be associated 
with Koebner phenomenon and Auspitz 
sign (1-3). The prevalence of psoriasis is estima-
ted to be nearly 3% in adult population and in-
dustrialized countries, and considering day to 
day consultations, it is one of the most frequently 
presented skin disorders. Etiology of this disease 
is multifactorial, with genetic and environmental 
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involvement, psychological stress and depression 
being the key factors considering the onset, flare 
or therapeutic resistance of psoriatic disease.

The purpose of this article is to review and 
analyze how depression and stress affect the life 
of patients with psoriasis and in which way pre-
vention could play a role regarding the evolution 
of this disease. Depression and stress decrease 
the quality of life, psoriasis being the last drop in 
the glass, with bimodal intensification of these 
pathologies. Quality of life in patients with pso-
riasis is directly associated with the severity of 
the disease, family status, work status and stig-
matization. 

By analyzing the literature and expressing our 
opinion, we would like to present an overview 
regarding the dermatologist’s point of view, 
when negative psychological manifestations ap-
pear in the life of individuals with psoriasis and 
how their quality of life could benefit from pre-
vention measurements. q

MATERIAL AND METHODS

Psoriasis

Psoriasis Activity and Severity Index (PASI) is 
the main tool by which the severity of this dis-

ease and its arthritis manifestations at presenta-
tion and after treatment are measured. PASI 
score is used to quantify the extent of body in-
volvement and severity of regional desquama-
tion, erythema and induration. PASIx is defined 
as the x% reduction compared to baseline, a 
PASI score higher than 12 is being classified as 
severe, 7-12 as moderate and lower than 7 as 
mild (4, 5). Considering the quality of life of indi-
viduals with psoriasis, Dermatology Life Quality 
Index (DLQI) is a questionnaire designed for per-
sons aged over 16, which includes 10 questions, 
each one with a scoring from 0-3 and a maxi-
mum score of 30 (6-8). Moderate to severe pso-
riasis is associated with a high DLQI score and a 
strong correlation with stress and depression, 
therefore, successful therapeutic strategies result 
in lower DLQI scores and PASI improvement (9-11).

Psychological consequences and negative ef-
fects on the quality of life on individuals with 
psoriasis are thought to be known and well doc-
umented, but only a few studies have evaluated 
the link between psoriasis severity and psycho-
logical effects. Depression, psychological stress 

and anxiety had been associated with a decrease 
of the quality of life (10, 12, 13). In addition, 
pruritus has been directly connected to depres-
sion (14). Pruritus, depression, stress and low 
quality of life have been associated with high 
anxiety in psoriasis patients (15, 16). 

Depression

In a study conducted by the Dermatologic Out-
patient Clinic of Sant’Andrea Hospital in Rome, 
242 patients included by sex, age, job and rela-
tionship status were examined from October 
2013 to April 2015, and 112 of them were found 
to have psoriasis (46.3%). This study used the 
Hamilton Depression Rating Scale (HDRS) 
(Hamilton 1960), a 17-item tool for the quantifi-
cation of depressive symptomatology. A score 
between 8-13 suggests mild depression, 14-18 
moderate depression, 19-22 severe depression 
and higher than 23, very severe depression (17). 
More than 70% of participants presented more 
than one significant life event in the last year be-
fore the appearance of a first dermatological 
manifestation, 28% had a history of psychiatric 
disorder, 8,7% a mood disorder and 19% of pa-
tients scored more than 18 in HDRS (17). TNF-α 
(tumor necrosis factor-alpha) is a protein made 
by white blood cells to stimulate and activate the 
immune system and its overproduction can lead 
to diseases where the immune system acts 
against healthy tissues, such as psoriasis. There-
fore, TNF-α antagonists, alongside with biosimi-
lar therapies, are effective agents used in the 
treatment of moderate to severe psoriasis and 
psoriatic arthritis (18, 19). Moreover, in other 
studies, high TNF-α levels have been associated 
with higher disease severity, higher depressive 
symptoms and lower quality of life scores (20-28).

Comparing psoriasis patients to groups with 
other skin diseases, the first ones were more fre-
quently presenting mood disorders, HDRS 
higher than 18, being directly correlated with 
depression (29). Other studies concluded that 
psoriasis patients had an increased risk of psychi-
atric disorders and suicidal ideation, wishing to 
die before or during the course of the disease 
(9,7% out of 217 patients), having active suicidal 
ideation (5,5% out of 217 patients) associated 
with high depression and psoriasis severity scores 
and disease relapsing, being immediately corre-
lated to the presence of stressful life events (30-33). 

PsyChologiCal stress and dePression in Psoriasis Patients 
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Summing up, psoriasis has an increased risk of 
psychiatric comorbidities and suicidal ideations 
compared to other dermatologic disorders (me-
lanoma, allergy) (17). Depression detection in 
psoriasis patients is currently limited by lack of 
variability in psychometric tools, specific ques-
tionnaires for dermatologic patients, detection 
instruments, documentation and investigation of 
the initial stressful life experience by adequate 
psychometric engines. Dissolution to these limi-
tations is based on careful assessment of indivi-
duals with previous psychiatric disorders and 
continuous monitorization for those with or 
without psychiatric disorders (17).

Psychological stress

Stress can be measured through different scoring 
methods, for example, self-reported stress and 
triggers, perceived stress and stressful life events 
(34-36). One of the biggest studies was made in 
Italy and included 7992 individuals with psoria-
sis by correlating the debut/aggravation of psori-
asis by stressful events (27%) (36). Another Nor-
dic study presented the correlation on perceived 
stress (27-71%) among patients with debuting 
(35%) or relapsing (66-71%) skin disease. Con-
trolled studies have showed the correlation be-
tween stressful life events and psoriasis 
debut/flare up by using the Holmes Rahe social 
readjustment scale; for example, Manolache 
et al. presented a difference between women 
with psoriasis vulgaris and males with guttate 
psoriasis, where the latter were more susceptible 
to the above mentioned correlation (37-40); 
Naldi et al. found significant dissimilarities in 
groups for guttate psoriasis onset and later 
showed a strong link between numerous preced-
ing stressful events and psoriasis onset (41, 42); 
Zachariae et al. documented the correlation be-
tween the high link perceived stress and PASI 
score; Verhoeven et al. reported that high level 
of everyday stressors was associated with high 
area involvement, PASI scores and itchiness; 
Gaston et al. described the link between the de-
gree of psychological stress and clinical severity 
of psoriasis as well as a temporal association be-
tween psychological stress as the predictor and 
onset and/or exacerbation of psoriasis as the 
outcome measure (43).

Treatment decisions for psoriasis did not show 
any changes regarding the negative psychologi-

cal state, as opposed to the combination of psy-
chological centered therapies with well-esta-
blished treatments that showed to be more 
effective on psychological stress (44-46). Consi-
dering dermatologists’ attitude on psoriasis and 
negative psychological emotions, adjunctive 
stress centered therapeutic approach should be 
present in all patients with stress triggered factors 
for psoriatic disease. 

Other helpful tool regarding both stress and 
depression is the Depression Anxiety Stress Scale 
(DASS), which has a maximum score of 42, with 
normal (0-9), mild (10-13), moderate (14-20), 
severe (21-27) and extremely severe (>27) gra-
ding system. In another study, a selection of 102 
individuals was made, with a mean PASI of 8,65; 
42 (42.0%) patients had mild disease, 26 (26.0%) 
moderate disease and 32 (32.0%) severe di sease. 
Out of the 27 individuals reported with depres-
sion, 7 (7.0%) had mild depressive disorder,  
13 (13.0%) moderate, 4 (4.0%) severe and 3 (3.0%) 
extremely severe disorder. Stress was present in 
25 patients and subclassified to mild 10 (10.0%), 
moderate 6 (6.0%), severe 5 (5.0%) and ex-
tremely severe 4 (4.0%) (29, 47, 48, 49, 50). 
Higher depression and stress scores were both 
associated with high DLQI (p<0,001) and PASI 
(p<0,014) scores.

In a study by Yang et al. (51), results showed 
that image and cosmetic impairments due to 
psoriasis skin involvement were associated with 
high anxiety and stress, but without depression, 
which was in contrast to another study (52) 
where depression, but not anxiety or stress, was 
associated with psoriasis head involvement. Fur-
thermore, stress, anxiety or depression can vary 
by geographic, demographic and cultural criteria 
according to visible affected area (53-57). In ad-
dition, younger ages were more affected consi-
dering psychological consequences due to the 
lack of coping mechanisms. q 

CONCLUSIONS

Therapeutic success of psoriasis lesions is as-
sociated with the individual’s psychological 

welfare. Introduction of cognitive-behavioral 
therapy and management of these psoriasis pa-
tients has been suggested in association with ef-
fective therapy of the main disease, which re-
sulted in a reduction of psychological stress and 
depression symptoms, while skin lesions were 

PsyChologiCal stress and dePression in Psoriasis Patients 
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decreased regarding the body surface involve-
ment (45). Moreover, patients with or without 
psychiatric or psychological involvement should 
be continuously and regularly examined by der-
matologists (17), which demands further train-
ing, recognition, research and tests, so that der-
matologists could discover more efficiently those 
negative psychological symptoms (58).  

Solely, negative psychological emotions drive 
to significant morbidity, considering all social, 
economic and emotional aspects. Skin diseases 
like psoriasis add impaired cosmetic aspect of 
the affected individual, accentuate or become a 
source of depression and stress, and perpetuates 
a vicious circle. Considering the systemic evolu-
tion of the disease, all affected individuals should 
be treated in a multidisciplinary manner and by 

a patient-centered approach. Dermatologists 
represent the main pylon of all further treatment 
attitudes, they must observe, report and guide 
patients to further psychiatrists/psychologists, 
who can help the affected individuals in any psy-
chological deviation from a satisfactory 
well-being. 

Research should lead to more studies that 
could deepen the understanding of skin-psy-
chology connection and generate earlier, easier 
and faster ways to quantify psychological stress 
and depression for both patient and dermatolo-
gist. q
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ABSTRACT
Helicobacter pylori infection is a worldwide health problem, presenting with gastrointestinal (GI) or 

extra GI symptoms. The infection is more common in developing than developed countries. Crowded families, 
paternal education level, and socioeconomic status are among the risk factors of H. pylori infection. The 
infection is associated with some diseases such as iron-deficiency anemia, B12 deficiency, acute idiopathic 
thrombocytopenic purpura (ITP). Invasive and non-invasive tests could be used for diagnosis, while the 
gold standard is a biopsy specimen of GI tract. Nodular gastritis is the most common finding of childhood 
H. pylori infection. Based on the susceptibility profile and compliance, different treatment options could 
be applied.
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INTRODUCTION

The most common bacterial infection in 
the world is H. pylori, which has first 
manifested in humans in East Africa, 
58000 years ago (1). H. pylori was in-
troduced in 1982, by Warren and 

Marshall, in cases with chronic gastritis and pep-
tic ulcers (2-5). In 1994, the World Health Orga-
nization (WHO) considered H. pylori as a cau-
sative agent for gastric cancer (6). 

H. pylori is a spiral-shaped, Gram-negative 
bacillus, which is more prevalent in developing 
countries than developed ones (7). It has two to 
six flagella, enabling it to survive during gastric 
contractions (8). The human stomach, especially 
the antrum, is the most common reservoir of this 

agent (7). As this bacterium could produce ure-
ase, it could survive in the acidic stomach envi-
ronment (7). Basic characteristics such as ABO 
blood group and Lewis blood-group antigen 
might expose cases to H. pylori infection (9). q

Epidemiology of H. pylori

H. pylori is common in the developing countries 
of Africa, South America and Asia. Reviewing the 
literature from Asia-Pacific region, Africa, Eu-
rope, and North and South America, Goh et al. 
reported higher rates of H. pylori infection in Ko-
rean, Chinese and African populations (10).

H. pylori is usually acquired during the first 
five years of life (11). More than half of the 
world’s population have H. pylori in-
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fection (11, 12), without any signs or symptoms. 
In developed countries, the frequency of H. pylori 
infection among children is 1.2-12.2%, while in 
developing countries H. pylori is the most com-
monly isolated infectious agent in children 
(13-15). Previous studies showed that geogra-
phic area, age, race, educational level, sanita-
tion, and socioeconomic status are among the 
factors that influence the prevalence of H. pylori 
infection (8). No gender differences were found 
in the prevalence of H. pylori infection, while it 
was much higher among white people (8).

In a previous study conducted by Hunt et al., 
the prevalence of H. pylori was reported to be 
48% among 2-4-year-old children in Ethiopia, 
while in Nigeria and Mexico it was 82% and 
43%, respectively, among 5-9-year-old children 
(16). Rowland et al. reported the presence of 
H. pylori in 28 out of the 327 children studied by 
them (17). In Sudan, a prevalence of about 56% 
of H. pylori infection was reported in children 
(13% in subjects under 36 months and 40.6% in 
those over 109 months) (7), while in other Afri-
can countries such as Uganda, Kenya, and Ca-
meroon, it was 44%, 45%, and 37%, respectively 
(18-20). In Sweden, the reported prevalence of 
H. pylori infection was 13.6% in children be-
tween 18 and 24 months, while in Irish and Ger-
man studies the rates were 8.6% and 2.4%, re-
spectively (21-23). A study conducted in Europe 
showed that most infected children were from 
Bulgaria, with an age range of 1-17 years, while 
the least infected children came from the 
Netherlands (6).

A previous study conducted in Iran reported 
a prevalence of H. pylori infection of 57-82% in 

children between nine months and 15 years of 
age (24).

Two previous studies showed that the preva-
lence of H. pylori infection had decreased during 
recent decades, which was in contrast to a study 
from Denmark (25-27). 

Poor socio-economic status and high popu-
lation density are the most important risk factors 
of H. pylori infection in children (10, 28, 29) – 
for example, more than two children at home 
with lack of access to running water and sanita-
tion have a high risk of infection (30).

In a study conducted by Urita et al., it was 
found that H. pylori infection could be transmit-
ted from mother to child or grandmother to 
grandchildren, but not from grandfather to 
grandchildren in rural regions of Japan (31). It 
was also reported that re-infection could occur 
five years after eradication in 48%, and 10 years 
after in 38% of patients (32).

Patients with peptic ulcers and gastric MALT 
lymphoma are a high-risk population for H. pylori 
infection who can benefit from a test and treat 
approach (33).

Recent studies showed that the prevalence of 
H. pylori infection has been reduced in some 
Asian countries such as Japan, Iran and China in 
the last few years (34-37).

Risk factors

In different studies, various risk factors were con-
sidered for H. pylori infection in children, as 
summarized in Table 1.

Presentation

The exact time of the acquisition of H. pylori in-
fection is not clear, as acute infection is asymp-

heliCobaCter Pylori inFeCtion in Children

TABLE 1. Risk factors for  
H. pylori infection in children  
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tomatic (8). Up to 20% of all infected cases may 
develop stomach/duodenal ulcers, metaplasia, 
dysplasia, lymphoma, or adenocarcinoma 
(5, 42). Clinical presentation depends on viru-
lence features, characteristics of the host, and 
the environment (6). According to a previous 
study, cagA(+) s1m1 genotype mostly occurred 
in children, while cagA(–) s2m2 strain was mostly 
detected in adults (6). Furthermore, in children, 
no correlation was found between infection and 
clinical presentations such as nausea, vomiting, 
heartburn, and abdominal pain, while among 
adults, there was a direct relationship (43). The 
literature also shows a relationship between 
H. pylori infection and other diseases such as 
iron-deficiency anemia, B12 deficiency, and 
acute idiopathic thrombocytopenic purpura 
(ITP) (44-46). In a previous meta-analysis, Xiong 
et al. reported a possible link between H. pylori 
infection in children and Henoch-Schonlein pur-
pura (HSP) (27).

There are controversies over the relationship 
between H. pylori infection and asthma (47, 48). 
Controversies also exist regarding the relation-
ship with diabetes. In a previous cross-sectional 
study, the prevalence of H. pylori infection was 
significantly higher in diabetic children than 
non-diabetic children, while another study did 
not confirm this finding (49, 50).

It has been considered that eradication of 
H. pylori may improve children’s nutritional sta-
tus (51).

Diagnosis

The diagnosis of H. pylori has been previously 
based on isolation of the agent from biopsy spe-
cimens (8). Non-invasive or minimal invasive 
tests, and available and inexpensive accurate 
tests are preferred for pediatric patients (52). 
However, the positive results of non-invasive 
tests should not constitute the base of treatment 
in H. pylori infection in children (58). 

Hematoxylin and eosin (H&E) stain can be 
used for H. pylori and inflammation detection 
(11). If H&E was negative, other tests such as 
Giemsa, Warthin–Starry, Genta, and Acridine 
o range could be used (53). Genta stain, which is 
a combination of silver, H&E, and Alcian blue 
stains, is expensive but could show H. pylori 
along with inflammation (53). Giemsa method is 

cheaper, though it is highly sensitive and would 
be easily performed in clinical practices (53). 

The European Society of Pediatric Gastroen-
terology, Hepatology and Nutrition (ESPGHAN) 
and the North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition 
(NASPGHAN) recommended the diagnosis of 
H. pylori by gastroduodenoscopy and biopsy 
when alarming symptoms (vomiting, persistent 
abdominal pain on right upper or lower qua-
drant, and gastrointestinal bleeding) appeared in 
children.

Rapid urease test and polymerase chain reac-
tion (PCR) are two invasive tests that could be 
used for diagnosis, while non-invasive tests such 
as urea breath test (UBT) and H. pylori antigens 
in stool (55-57) could be performed to evaluate 
the successfulness of eradication 4–8 weeks after 
therapy (6).

The antibody-based tests (IgG and IgA in se-
rum, whole blood, saliva and urine) are not reco-
mmended for either detection of active H. pylori 
infection oruse in post-treatment evaluation (58). 
Individual assessment should be considered for 
each child.

Urea breath test is one of the non-invasive 
tests that is mostly used in adults and teenagers, 
but it is rarely used in infants and young children 
(59, 60). If endoscopy is not applicable, UBT is 
the best choice for the detection of H. pylori in 
children aged five and over (59).

H. pylori stool antigen test is the other 
non-invasive technique, with sensitivity and 
specificity depending on the treatment status, 
cut-off value, and commercial status (54, 61).

The PCR tests are rapid and reliable tests that 
could be used on tissue and stool specimens, 
and could also detect genes leading to antibiotic 
resistance (56).

Real-time PCR (qPCR) was introduced by 
Kalach et al. to detect H. pylori in gastric biopsy 
samples of children, which is more sensitive and 
provides the detection of low bacterial loads 
(62).

In children, nodular gastritis and chronic in-
flammation found in endoscopic evaluation are 
indicatives of H. pylori infection (63).

A positive culture is considered as the gold 
standard of diagnosis (8), which needs the endo-
scopic biopsy specimens; therefore, it is 
time-consuming, is not cost-effective, and re-
quires special media (11, 64). 

heliCobaCter Pylori inFeCtion in Children
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It should be noted that children have higher 
rates of false-positive results (63).

Treatment

In children with active H. pylori infection (identi-
fied by histopathologic examination) it is crucial 
to initiate treatment. However, the best treat-
ment for children is not clear. Patient compli-
ance, treatment period, and sensitivity of 
H. pylori strains to treatment regiments play im-
portant roles in the therapeutic success (56, 57). 
Children who most benefit from treatment of 
H. pylori infection are the ones with gastric or 
duodenal ulcer (58).

In vitro sensitivity to a specific antibiotic or 
drug does not guarantee the complete eradica-
tion of H. pylori. The number of medications, 
duration of treatment, and frequency of admi-
nistration are among the most important issues 
for treatment success (52).

Clarithromycin and metronidazole are the most 
effective drugs for the eradication of H. pylori (6). 
According to a previous study, low level of resis-
tance to amoxicillin was observed in China, Thai-
land and Korea (6). If the regimen includes three or 
four medications, the first antimicrobial resistance 
can result in treatment failure (52).

The first-line treatment could be as follows:
1. PPI (proton pump inhibitor) 1–2 mg/kg/day 

+ amoxicillin (50 mg/kg/day) + metronidazole 
(20 mg/kg/day),

2. PPI + amoxicillin + clarithromycin 
(20 mg/kg/day), if the resistance to H. pylori does 
not exceed 15% in the region, or

3. Bismuth salts (subcitrate or subsalicylate) 
8 mg/kg/day + amoxicillin + metronidazole (6).

The second-line treatment could be as follows:
1. bismuth subsalicylate 1 tablet (262 mg) qid 

or 15 ml (17.6 mg/mL qid) + metronidazole 
20 mg/kg/day–500 mg bid+PPI 1 mg/kg/day up 
to 20 mg bid + amoxicillin (1 g bid), or tetracy-
cline (50 mg/kg/day up to1 g bid), or clarithro-
mycin (15 mg/kg/day–500 mg bid)

2. Ranitidine, bismuth-citrate (1 tablet qid) + 
clarithromycin (15 mg/kg/day–500 mg bid) + 
metronidazole (20 mg/kg/day–500 mg bid) (52).

In Poland, resistance to clarithromycin was 
reported in 9-26% of patients, and resistance to 
metronidazole in 16-43% of patients (43).

In case of non-response, sequential treat-
ment, including two five-day treatment sequen-
ces are recommended:

 [Amoxicillin (50 mg/kg/day—maximum 2 g) 
and PPI (1 mg/kg/day—maximum 40 mg) 
twice daily, then metronidazole combination 
(20 mg/kg/day—maximum 1 g) and clarithromycin 
(15 mg/kg/day—maximum 1 g) with a PPI] (65, 66). 

Amoxicillin will reduce bacterial burden, and 
maximize bacterial cell wall destruction in the 
first five days. So, the level of intracellular cla-
rithromycin will increase without significant 
side-effects (67). 

It should be noted that sequential treatment 
is useful if the agent is sensitive to  antibiotics 
(clarithromycin, metronidazole, and amoxicil-
lin), and it will increase the risk of double resis-
tance to clarithromycin and metronidazole (63).  

In children from Northern Iran, reports show 
resistance rates of H. pylori strains of 57% to me-
tronidazole, 24% to tetracycline, and 16% to 
clarithromycin (68). 

Eradication medications will cause diarrhea, 
nausea, and vomiting. Therefore, supplements 
such as probiotics could increase drug compli-
ance of children (63). Some meta-analyses 
showed that including probiotics in the H. pylori 
eradication regimen reduced adverse effects and 
improved efficacy (69-71). q 

CONCLUSION

Helicobacter pylori infection in children 
should be considered especially in the de-

veloping countries, and proper diagnostic tests 
and treatments should be applied. Antibiotics 
resistance is a core issue in the eradication pro-
tocol. q
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ABSTRACT
Introduction: Typical hemolytic uremic syndrome (HUS) is a leading cause of community acquired 

acute kidney injury in infants and young children. It is defined as a triad of microangiopathic hemolytic 
anemia, thrombocytopenia and renal insufficiency associated with Shiga toxin-producing Escherichia coli. 
In this case of HUS that we are going to present, hemolytic anemia and trombocitopenia were the major 
features, while renal involvement was less important.

Case report: We report the case of a one-year-old Caucasian girl, without significant medical history, who 
was found to have stool culture with positive enteropathogenic Escherichia coli after an episode of diarrhea. 
The particularity of this case is that, even if the patient had prodromal diarrhea, thrombocytopenia and 
anemia in evolution, and the clinical features were consistent with typical HUS diagnosis, other diagnoses 
were considered due to the lack of apparent renal dysfunction.

Conclusion: Our patient presented some, but not all, abnormalities seen in typical HUS, making it 
difficult to establish the final diagnosis. Providers must keep in mind to raise the suspicion of typical HUS 
diagnosis even when some symptoms are missing, in order to establish a correct diagnosis and initiate 
supportive care.

Keywords: minimal renal involvement, Escherichia coli O26, HUS differential diagnosis.   

INTRODUCTION

Typical hemolytic uremic syndrome 
(HUS) is a leading cause of community 
acquired acute kidney injury in infants 
and young children. It is defined as a tri-
ad of microangiopathic hemolytic ane-

mia, thrombocytopenia and renal insufficiency 
associated with Shiga toxin-producing Escherichia 
coli (1).

Between February and November 2016, 
there was an outbreak of typical hemolytic ure-
mic syndrome in Romania, with 32 reported 
cases that were admitted to the Nephrology De-
partment of “Maria Sklodowska Curie” Emergen-
cy Children’s Hospital, Bucharest, Romania. The 

main clinical manifestations were represented by 
diarrhea (all cases), skin pallor reflecting the ane-
mia (all cases), oligoanuria/anuria (18 cases), 
edemas (18 cases), vomiting (10 cases), petechi-
ae (five cases) (2).

We report one case of HUS in which hemo-
lytic anemia and trombocitopenia were the ma-
jor features, while renal involvement was less 
important. 

CASE DESCRIPTION

In February 2016, a one-year-old Caucasian girl 
was admitted to the Nephrology Department of 

“Maria Sklodowska Curie” Emergency Children’s 
Hospital, Bucharest, Romania, for diarrhea. The 

2019; 14(3): 298-300
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onset of the disease was five days prior to the ad-
mission with anorexia and diarrhea. 

On the second day of illness, a stool culture 
was performed, which was positive for entero-
pathogenic Escherichia coli. On the fourth day of 
illness, the patient presented two dark colored 
stools for which she was admitted to 
”Prof. Dr. Matei Bals” National Institute for Infec-
tious Diseases of Bucharest, Romania. Laborato-
ry work-up showed anemia (Hb=6.1 g/dL), 
thrombocytopenia (platelet count 40 000/uL), 
slightly increased serum urea 65 mg/dL, and nor-
mal serum creatinine of 0.4 mg/dL. Based on 
clinical and biological data and the context of an 
epidemic outburst of typical HUS in children in 
Romania (13 confirmed cases at that time), the 
suspicion of hemolytic uremic syndrome aroused 
and the patient was transferred to the Nephro-
logy Department of “Maria Sklodowska Curie” 
Emergency Children’s Hospital for further inves-
tigations and treatment. 

Her medical history revealed no significant 
information, except for an episode of gastroen-
terocolitis three weeks prior to the current pre-
sentation, for which the patient had received 
symptomatic treatment prescribed by her gene-
ral practitioner, with symptoms relief. 

On the day of presentation, physical exami-
nation revealed an alert but irritable and ill-ap-
pearing child with a normal body temperature, 
heart rate of 130 beats/min, blood pressure of 
90/60 mm Hg, and oxygen saturation by pulse 
oximetry of 95%. The child’s weight at admission 
into hospital was 8700 g. The skin was pale, 
slightly decreased skin turgor, pale buccal mu-
cosa, soft fontanelle, and capillary refill time of 
three seconds. Urine output was normal 
(390 mL/12 h – 3.73 mL/kg/hour). Heart and 
lung examination were normal, except for tachy-
cardia; the abdomen was swollen, no hepato-
splenomegaly. There were no signs of meningeal 
irritation; no peripheral edema either.

Laboratory tests showed: hemoglobin (Hb) 
5.3 g/dL, platelet count 55 x 10³/uL, white blood 
cell (WBC) count 28 x 10³ /uL with left shift, re-
ticulocytosis, blood urea 60 mg/dL, lactate dehy-
drogenase (LDH) 1630 U/L, aspartate amino-
transferase (AST) 63 U/L, alanine aminotransferase 
(ALT) 16 U/L, C-reactive protein (CRP) 5.58 mg/L, 
peripheral blood smear showed poikilocytosis, 

elliptocytes, infrequent teardrop erythrocytes, 
frequent schizocytes, microspherocytes, consis-
tent with microangiopathic hemolytic anemia. 
Urinalysis revealed leukocyturia, hematuria and 
proteinuria, and urine culture was positive with 
Escherichia coli (>100 000 CFU/mL).

Her basic metabolic panel revealed a sodium 
level of 136 mg/dL, potassium level of 3.92 mg/dL, 
and bicarbonate level of 20 mg/dL.

Stool culture demonstrated the presence of 
enteropathogenic Escherichia coli.

For further evaluation, abdomen ultrasound 
was done, which showed mesenteric lympha-
denitis, and a non-obstructing calculus in the 
lower pole collecting system of the right kidney. 
A chest x-ray did not reveal any pathology.

Given the patient’s clinical manifestations (di-
arrhea, with two dark colored stools, pale skin 
and pale buccal mucosa) and the laboratory 
findings (microangiopathic hemolytic anemia, 
thrombocytopenia, increased serum urea, ele-
vated lactate dehydrogenase), typical hemolytic 
uremic syndrome was the main suspicion. 
However, the fact that the patient had a positive 
urine output during hospitalization was an argu-
ment against this diagnosis. Therefore, other di-
agnoses were considered, including thrombotic 
thrombocytopenic purpura, disseminated intra-
vascular coagulation, glucose-6-phosphate de-
hydrogenase deficiency, autoimmune hemolytic 
anemia, and bacterial sepsis.

Further laboratory tests were conducted: di-
rect Coombs test and indirect Coombs test,  
D-dimer level, hemoglobin electrophoresis, cy-
tomegalovirus IgM antibodies, Epstein-Barr IgM 
antibodies, anti-HAV IgM antibodies, anti-HCV 
antibodies, anti-HIV 1+2 antibodies, anti-HBs 
antibodies, procalcitonin level, which were all 
within normal limits.

Multiplex PCR essay has been also performed 
and the results were obtained four days after the 
sample was taken (the fourth day of hospitaliza-
tion), showing the presence of Escherichia coli 
O:26 and typical HUS caused by reaction to 
E. coli toxin was diagnosed.

During her hospitalization period, a tempo-
rary external jugular catheter was placed and the 
patient received transfusions of packed red 
blood cells (two administrations), intravenous 
fluid therapy, diuretic support was established 
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with 16 mg/24 h Furosemide, antibiotherapy 
with 800 mg/24 h Ceftriaxone for three days and 
520 mg/24 h Meropenem for seven days. 

The patient had a favorable clinical evolution. 
Regarding the hematologic tests, the hemoglobin 
level had increased slowly, after packed red blood 
cells transfusion, with values of hemoglobin oscil-
lating between 5.3 and 7.9 g/dL. Platelet decrease 
was less important and did not require platelet 
transfusion, with normal platelet level since the 
7th day of admission. The diuresis was maintained 
during the entire hospital stay, so there were no 
indications for renal replacement therapy. 

Laboratory studies at discharge included a 
hemoglobin of 7.6 g/dL, platelets of 480 x 103/uL, 
blood urea of 19 mg/dL, serum creatinine of 
0,23 mg/dL and a LDH of 975 U/L.

On hospital day 11, she was discharged and 
received outpatient follow-up care. She was peri-
odically reevaluated in the clinic, with favo rable 
evolution and without apparent consequences.

DISCUSSION

This case highlights the challenges in diagno-
sing patients with typical hemolytic uremic syn-
drome. 

Typical hemolytic uremic syndrome is most 
frequently triggered by Shiga-like toxin-produ-
cing Escherichia coli and it manifests with prodro-
mal diarrhea.

The clinical manifestations of typical HUS in-
clude microangiopathic hemolytic anemia, 
throm bocytopenia and renal failure. Overall in-
cidence of Shiga toxin-induced HUS is estimated 
at 2.1 per 100 000 cases, with a peak incidence 
in children under five (6.1 per 100 000) (3).

Shiga toxin-induced HUS is secondary to in-
fection with the E. coli serotype O157:H7 in the 

majority of cases, being described in 70% of cases 
in North America and Western Europe. However, 
many other E. coli serotypes (O111:H8, O103:H2, 
O121, O145, O26, O113) have been reported (4).

Approximately two thirds of patients dia-
gnosed with HUS require renal replacement 
therapy, with a majority of those patients expe-
riencing renal recovery. About one third of the 
patients have milder renal involvement without 
the need for dialysis therapy (5).

Cases that developed a partial or incomplete 
form of HUS with thrombocytopenia, with or 
without anemia, have been reported, while se-
rum creatinine concentration remained at nor-
mal values (6).

CONCLUSION 

Our patient demonstrated a prodromal ill-
ness of diarrhea and development of thrombo-
cytopenia and anemia. Given the epidemiologi-
cal context, the clinical features were consistent 
with typical HUS diagnosis. However, because 
of the lack of apparent renal dysfunction, other 
diagnoses were considered. 

Finally, Escherichia coli O26 was identified in 
the stool culture using polymerase chain reaction 
for virulence-associated genes of enterohemor-
rhagic E. coli.

Our patient presented some, but not all, ab-
normalities seen in typical HUS, making it diffi-
cult to establish the final diagnosis.

Providers must keep in mind to raise the sus-
picion of typical HUS diagnosis even when some 
symptoms are missing, in order to establish a 
correct diagnosis and initiate supportive care. q
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ABSTRACT
Polyhydramnios is frequently seen in patients with diabetes in pregnancy, as well as in cases of fetal 

malformations. The aim of our paper is to present a rare case of a fetus with anomalies of the precordial veins 
(absent ductus venosus, intracardiac drainage of the umbilical vein, persistent left superior vena cava) and 
upper intestinal tract obstruction. The mother developed gestational diabetes and polyhydramnios, in this 
case. The 29-year-old patient was admitted to our hospital at 35 weeks of gestation with ruptured membranes. 
Cesarean section was performed. A live baby boy, 2400 g, with multiple congenital abnormalities (including 
esophageal atresia) was delivered.

Our case illustrates the diagnostic approach to polyhydramnios and the difficulty to prenatally diagnose 
esophageal atresia, in the context of a fetus with multiple malformations. 

Keywords: ductus venosus, esophageal atresia, gestational diabetes, polyhydramnios. 

2019; 14(3): 301-304

MOTIVATION FOR CHOOSING THE CASE

We present a rare case of a fetus 
with anomalies of the precor-
dial veins (absent ductus veno-
sus, intracardiac drainage of the 
umbilical vein, persistent left 

superior vena cava) and upper intestinal tract ob-
struction; the mother developed gestational dia-
betes and polyhydramnios.

While cardiac malformations are the most 
common structural fetal defects (1), agenesis of 
the ductus venosus with intracardiac drainage of 
the umbilical vein is a rare congenital 
cardiovascular anomaly (2). Gestational diabetes 
mellitus (GDM) is a rather common obstetrical 
condition; it often causes polyhydramnios (3). 
Upper intestinal tract obstruction (esophageal 
atresia) can lead to severe polyhydramnios. Even 
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in the presence of polyhydramnios, many cases 
of esophageal atresia are diagnosed after birth (4).

Our case illustrates the diagnostic approach 
to polyhydramnios, in the context of a fetus with 
multiple malformations.

CASE REPORT

A 29-year-old multipara was referred to our Fe-
tal Medicine Department, at 25 weeks of ges-

tation, for suspected anomalies of the fetal pre-
cordial veins. On a routine ultrasound scan at 
22 weeks, absent ductus venosus (DV), direct 
drainage of the umbilical vein into the right atri-
um, persistent left superior vena cava and fetal 
cardiomegaly were noticed. Little filling of the fe-
tal stomach during that scan has also been reported.

We confirmed the diagnosis of absent ductus 
venosus with extrahepatic drainage of the 
umbilical vein and persistent left superior vena 
cava. There was moderate cardiomegaly. We 
noticed that the portal circulation was apparently 
underdeveloped. The fetal gallbladder and 
stomach were visible. The ultrasound presentation 
of the case is illustrated in Figure 1 a-d. The fetus 

was normally grown (estimated fetal weight 
850 grams, fetal growth on the 65 centile).

FIGURE 1. Initial ultrasound presentation of the 
case at 25 weeks of gestation. a) longitudinal view, 
direct drainage of the umbilical vein into the right 
atrium; b) transverse view of the fetal chest, persistent 
left superior vena cava (pLSVC); c) transverse view of 
the fetal abdomen, underdeveloped portal circulation; 
d) transverse view of the fetal abdomen, the fetal 
stomach is visible.

a)

c)

d)

b)
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Amniocentesis had been performed in the 
local service and the molecular karyotype result 
came back normal, at around 26 weeks of 
gestation. Gestational diabetes mellitus (GDM) 
was diagnosed in the mother, following a glucose 
tolerance test.

Monthly follow-up scans were arranged. On 
subsequent scans, fetal growth was within normal 
limits; moderate progression of cardiomegaly 
and development of polyhydramnios were 
noted. The maternal diabetes was reasonably 
well controlled with diet and insulin.

Polyhydramnios became severe in the third 
trimester; the amniotic fluid index (AFI) was 36 
cm at 35 weeks of gestation. The increase in 
amniotic fluid was unusual for both controlled 
gestational diabetes and moderate impairment 
of the fetal cardiac function. The fetal stomach 
appeared rather small, but otherwise normal, on 
prenatal ultrasound (Figure 2). Nevertheless, we 
noted that esophageal atresia could explain the 
development of severe polyhydramnios.

The baby was born at 35 weeks of gestation, 
after spontaneous rupture of membranes, and 
weighted 2400 grams. An experienced 
neonatologist was present at birth. Cardiomegaly 
but no cardiac insufficiency occurred at birth. 
Liver ultrasound examination and newborn liver 
function were normal. The clinical picture 
quickly became dominated by upper intestinal 
tract obstruction. This was not a very surprising 
postnatal development, even though there was 
only a weak suspicion of esophageal atresia, 
prenatally. 

The baby underwent surgery in the third day 
of life. A severe stenosis of a short segment of the 
distal esophagus was seen on laparotomy; it was 
classified as atypical esophageal atresia; it was 
successfully treated, in one surgical intervention.

COMMENTS

This is a rare case of agenesis of ductus veno-
sus with direct intracardiac drainage of the 

umbilical vein and persistent left superior vena 
cava. Significant polyhydramnios developed in 
the third trimester, in the context of gestational 
diabetes. Polyhydramnios is frequently seen in 
patients with diabetes in pregnancy as well as in 
cases of fetal malformations.

Agenesis of the ductus venosus is not 
exceedingly rare (5, 6) and is associated with 
monosomy X (Turner syndrome) and Noonan 
syndrome (2); it might be frequent in fetuses 
with cardiac malformation and can be seen from 
the first trimester of pregnancy (5, 7, 8). In fetuses 
with absent ductus venosus, drainage of the 
umbilical vein can be extrahepatic (to systemic 
veins or directly to the heart) or hepatic (to the 
portal or to the systemic circulation). The 
prognosis is generally better in cases without 
liver bypass (hepatic drainage). Extrahepatic 
drainage causes dilation of the right side of the 
fetal heart and, eventually, of the precordial 
veins; it can also be associated with an abnormal 
development of the fetal liver (2, 9).

Persistent left superior vena cava (PLSVC) is a 
common anomaly of the systemic veins. In 
isolation, it is considered a benign condition; on 
the other hand, the persistence of the left 
superior vena cava can be associated with 
cardiac and extracardiac fetal anomalies (10). In 
the case presented by us, the PLSVC was found 
in a fetus with several structural defects. 

In the context of a fetus referred for cardio-
vascular anomaly, cardiac dysfunction was one 
of the possible implications of polyhydramnios. 
Extrahepatic drainage of the umbilical vein can 
cause cardiac insufficiency, while the DV flow 
cannot be used to assess the cardiac function, 
under the circumstances. Maternal diabetes was 
another possible explanation for developing 
polyhydramnios. Congenital upper intestinal 
tract obstruction, most often caused by esopha-
geal atresia, cannot be ruled out prenatally, in 
any case of polyhydramnios (4). q

diFFerential diagnosis, Polyhydramnios

FIGURE 2. Transverse view of the fetal abdomen  
at 35 weeks; the fetal stomach is visible
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CONCLUSION

In the case reported by us, extrahepatic (intra-
cardiac) drainage of the umbilical vein was as-

sociated with upper intestinal tract obstruction in 
a fetus whose stomach was visible on prenatal 
ultrasound scans. Gestational diabetes, which 
was diagnosed in the mother, usually causes 
polyhydramnios, but it is not known to cause fe-
tal structural malformations.

Under the circumstances, polyhydramnios 
could have been caused by any of the following 

pathological conditions: GDM, cardiac disfunc-
tion (increased preload), or esophageal atresia. It 
is likely that all these conditions contributed to 
the development of polyhydramnios. However, 
the main cause of polyhydramnios was probably 
the upper intestinal tract obstruction, which was 
postnatally diagnosed in this case. q
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ABSTRACT
Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) 

is a hereditary disease caused by mutations in NOTCH3 gene, characterized by accumulation of a toxic 
protein in the small and medium size arterioles. Clinical manifestations of CADASIL include lacunar 
infarcts or, less frequently, large artery ischemic strokes, transient ischemic attacks, dementia, migraine 
and psychiatric disorders. Brain magnetic resonance imaging (MRI) usually shows multiple lacunar 
infarcts, diffuse leukoencephalopathy and cerebral microbleeds. The authors report the case of a 39-year-old 
Romanian woman who presented two transient ischemic attacks manifested with aphasia, headache and 
mild cognitive impairment. Brain MRI showed multiple isolated and confluent bilateral supratentorial 
hyperintense fluid-attenuated inversion recovery (FLAIR) and apparent diffusion coefficient (ADC) areas 
involving the subcortical and deep white matter, but also lenticular and caudate regions and normal aspects 
of the brain arteries on magnetic resonance angiography (MR-angiography). Differential diagnosis with 
other disorders affecting small cerebral vessels was performed. Transesophageal echocardiography showed 
presence of patent foramen ovale (PFO), with right-to-left shunt and contrast passage at Valsalva maneuver. 
Genetic testing revealed a pCys194Arg heterozygous mutation with C580T>C nucleotide’s change on 
exon 4 of NOTCH 3 gene. The authors discuss the association of CADASIL to PFO and mild cognitive 
impairment as well as ongoing research for a therapeutic strategy.

Keywords: CADASIL, patent foramen ovale, lacunar infarct, migraine, dementia.
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INTRODUCTION

Cerebral Autosomal Dominant Arte-
riopathy with Subcortical Infarcts and 
Leukoencephalopathy (CADASIL) is 
a hereditary small vessel disease 
caused by mutations in the NOTCH3 

gene, leading to toxic NOTCH3 protein accumu-
lation in the small- to medium sized arterioles. 
The accumulation is systemic, but most pro-
nounced in brain vessels, which leads to clinical 
symptoms of recurrent stroke and dementia 
starting at a mean age of 45-50 years. In patients 
with CADASIL, arteries are markedly thickened 
(1) and there is a significant loss of smooth mus-
cle cells that are replaced by amorphous mate-
rial, which includes excessive NOTCH3 ectodo-
main protein (2). These changes are present in 
leptomeningeal and penetrating small arteries of 
the grey and white matter (3), inducing altered 
vasoreactivity and reduction of cerebral blood 
flow.

The clinical manifestations of CADASIL in-
clude cerebral ischemic events (single or multi-
ple lacunar infarcts and, less frequently, large ar-
tery infarctions and transient ischemic attacks), 
but also dementia, psychiatric disorders and mi-
graine with aura. Multiple lacunar infarcts, dif-
fuse leukoencephalopathy, which frequently in-
volves the external capsule and anterior temporal 
regions, and cerebral microbleeds are the cha-
racteristic features of brain MRI in CADASIL. At 
genetic testing, almost all CADASIL patients car-
ry cysteine-involving mutations in NOTCH3; 
however, cysteine-sparing mutations were also 
reported in the literature (4) such as the Arg75Pro 
mutation, which has been frequently found in 
Japan (5). q

CASE REPORT

We report the case of a 39-year-old woman, 
non-smoker, non-alcohol consumer, with 

a family history of migraine affecting her mother, 
who died at the age of 65 due to an ischemic 
stroke. The patient reported six miscarriages du-
ring the first and second trimesters of pregnancy 
and two episodes of expressive aphasia without 
disturbance of consciousness, lasting for several 
minutes and associated with occipital headache. 
She also reported memory impairment and at-
tention deficit. Neurologic examination revealed 

bilateral pyramidal syndrome with increased 
deep tendon reflexes, mild attention and memo-
ry deficits with a MMSE (Mini-Mental State Exa-
mination) score of 26, blood pressure of 
146/102 mm Hg and heart rate of 126/min (si-
nus rhythm). Psychiatric evaluation revealed at-
tention deficit, depression and sleep induction 
disorder.

Brain MRI showed multiple white matter hy-
perintensities on T2 and fluid-attenuated inver-
sion recovery (FLAIR) sequences, hypointense 
on T1, without gadolinium enhancement and 
localized in the subcortical white matter of the 
fronto-parieto-temporo-occipital lobes bilate-
rally, in the internal and external capsules and in 
the pons, with a confluent appearance and no 
microbleeds (Figure 1). Electroencephalography 
and visual evoked potentials were normal. Dop-
pler ultrasound of cervical vessels was also nor-
mal. Transesophageal echocardiography showed 
patent foramen ovale, with right-to-left shunt 
and contrast passage at Valsalva maneuver.

Laboratory workup revealed normal bio-
chemistry, complete blood count and coagula-
tion, including protein C, protein S, antithrom-
bin III, Leyden factor and homocysteine. 
Immunological markers were also within normal 
range, including anti-Sm, anti-Ro, antinuclear 
antibodies, antineutrophil cytoplasmic antibo-
dies, anti-double stranded DNA antibodies, cir-
culating immune complexes, antiphospholipid 
antibodies and rheumatoid factor. Serology for 
human immunodeficiency virus, hepatitis B and 
C, syphilis and Borrelia Burgdorferi was negative. 
Oligoclonal bands were absent in the cerebro-
spinal fluid and the immunoglobulin index was 
normal. 

Angiotensin-converting enzyme and alpha-
galactosidase were within normal range.

Genetic testing for MTHFR (methylenetetra-
hydrofolate reductase) mutation revealed he-
terozygous mutation of A1298C. 

Since our patient had a score of 17 on the 
CADASIL scale (6), we decided to test for 
NOTCH3 mutations. Sequencing of exons 3 and 
4 of NOTCH3, using Sanger sequencing tech-
nique, showed heterozygous mutation of exon 4 
with C580T>C nucleotide’s change and 
pVys194Arg amino-acids change.

Diagnosis of CADASIL was made based on 
clinical signs, brain MRI findings and genetic tes-
ting. The episodes of language impairment were 

PartiCular notCh3 mutation in a romanian Cadasil Patient
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interpreted as left carotid artery transient ische-
mic attacks. The hypothesis of a migraine with 
aura could not be excluded, as the ICHD-3 cri-
teria for aura were also fulfilled, i.e., (A) two at-
tacks, (B) with fully reversible language disorder, 
(C) that can be considered as unilateral symp-
toms (left carotid territory), lasting under 60 mi-
nutes and accompanied by headache (7). q

DISCUSSIONS

To date, there is no treatment available for 
CADASIL, and NOTCH3 targeting therapies 

are in a preclinical phase of development (8). 
Several therapies were tested in clinical trials, 
but none of them showed efficiency for treat-
ment of CADASIL. Starting from the hypothesis 
of influencing vasomotor function to stop disease 
progression, a randomized controlled trial was 
designed to test the safety and effect on endo-

thelium dependent vasodilation of sapropterin, a 
synthetic tetrahydrobiopterin analogue. Tetrahy-
drobiopterin, essential cofactor for nitric oxide 
synthesis in endothelial cells, ameliorates endo-
thelial function. However, sapropterin at the 
ave rage dose of 5 mg/kg/day, although safe and 
well tolerated, did not affect endothelium-de-
pendent vasodilation in CADASIL patients (9). 

Another phase II randomized double-blind 
controlled safety trial, comparing dabigatran 
with aspirin for preventing ischemic brain lesions 
in CADASIL patients (10), was completed, but 
the results have not been published yet. 

Since this patient did not present cerebral mi-
crobleeds and there was no evidence of an ad-
ditional benefit of anticoagulation versus anti-
platelet therapy for CADASIL, we chose aspirin 
due to its lower risk of brain hemorrhage, kno-
wing the increased prevalence of microbleeds in 
CADASIL patients (11). The patient received as-

PartiCular notCh3 mutation in a romanian Cadasil Patient

FIGURE 1. Multiple isolated and confluent bilateral supratentorial hyperintense. Flair and ADC areas 
involving the subcortical and profound white matter(arrows), but also the lenticulo-caudat regions.  
Normal aspects of the brain arteries on MR-angiography
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pirin 75 mg qd, metoprolol 50 mg qd, gabapen-
tin 300 mg qd and clonazepam 0.5 mg qd. We 
have also administered deproteinized he-
moderivative of calf blood 200 mg tid for im-
provement of cerebral circulation. Under this 
scheme, there was no additional TIA, blood 
pressure and cardiac rhythm normalized, but a 
low intensity headache persisted. Recommenda-
tion for PFO surgical closure was debated, given 
the possible recurrence of ischemic strokes or 
new silent infarcts on follow-up brain MRI.  
Recent studies have concluded that PFO alone 
may not be an independent risk factor for 
cerebrovascular events in the general popu -
lation (12, 13). 

The association of PFO with CADASIL is not a 
coincidence. CADASIL patients have a high 
prevalence of right-to-left shunt attributable to 
patent foramen ovale (PFO), twice more that it 
was found in cerebrovascular non-CADASIL 
patients (14). This association suggests a common 
genetic origin of CADASIL and PFO. Indeed, it 
was proven that NOTCH signaling regulates cell 
differentiation during cardiovascular system 
development (15). NOTCH3 mutations may 
have a role in abnormal development of 
endocardium, as suggested by an experimental 
report showing that NOTCH3 was also expressed 
in heart precursors during embryogenesis and 
that NOTCH pathway regulated atrioventricular 
morphogenesis, including cardiac valves and 
septum (15).

In our patient, the transient ischemic attacks 
may be related to the presence of PFO with 
right-to-left shunt revealed by transesophageal 
echocardiography.

Our patient already had mild cognitive im-
pairment, probably due to extensive white mat-
ter lesions. In CADASIL patients, cognitive im-
pairment may be explained by vascular damage, 
but recent research suggests that NOTCH3 dys-
function may induce an aberrant precursor cell 
proliferation and differentiation during adult hip-
pocampal neurogenesis, an essential process for 
integration of new spatial memory (16). This 
partly explains why the specific therapies for vas-
cular dementia associated with subcortical in-
farcts yielded disappointing results in CADASIL 
patients. Although a cholinergic neuronal deficit 
was found, by measuring cortical choline acetyl-
transferase (ChAT) enzyme activity and assessing 
immunocytochemical distribution of ChAT and 

p75 neurotrophin receptor (P75NTR) in post-
mortem brain tissue from genetically confirmed 
CADASIL patients, the randomized double-blind 
clinical trial using donepezil  for cognitive  
impairment in CADASIL patients did not reach 
the primary end-points, showing no improve-
ment from baseline in the vascular Alzheimer 
disease assessment scale cognitive subscale 
(V-ADAS-cog) (17).

Genetic testing of NOTCH3 mutation is es-
sential in differentiating CADASIL from 
CADASIL-like cases, but NOTCH3 gene muta-
tion analysis is still expensive and time consu-
ming. Therefore, it is reasonable to pre-screen 
the suspected patients using the CADASIL scale 
established by Francesca Pescini and reported to 
have 96.7% sensitivity and 74.2% specificity in a 
pooled analysis of patients from different popu-
lations (6). However, due to extensive variability 
of genomic characteristics of CADASIL patients 
in different regions and populations, it is neces-
sary to further refine the pre-genetic screening 
tool and to better define the genetic testing pa-
nel (18, 19). q

CONCLUSIONS

This is the first report of a pCys194Arg hetero-
zygous mutation on exon 4 of NOTCH3 gene 

in a Romanian CADASIL patient. CADASIL is a 
pathology that should be considered in every 
young patient with multiple ischemic strokes or 
silent brain infarcts involving mainly, but not 
only, the small and medium-sized cerebral arte-
ries, associating memory impairment and 
right-to-left cardiac shunt. Brain imaging and ge-
netic testing are essential for establishing diagno-
sis, and pre-genetic screening tools may be use-
ful to better identify patients who need to be 
genetically tested. Genetic testing by encepha-
lopathy gene panel is expected to improve ac-
curacy of CADASIL differential diagnosis and in-
crease the knowledge on this disease. q
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ABSTRACT
The sixth Egyptian plague described in the Book of Exodus (the second book of the Pentateuch or Torah) 

was one of the Ten Plagues of Egypt which occurred probably during the 13th century BC. This plague was 
an acute epidemic skin disease characterized by boils that eventually formed ulcers on the skin. The sixth 
Egyptian plague comprises the first medical report on the harmful effects of soot/dust on skin and presages 
the nowadays well-known harmful effects of soot-induced air pollution on the environment and human 
health.

Keywords: anthrax, boils, Book of Exodus, environmental medicine,  
Old Testament, soot, sixth plague.
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INTRODUCTION

The Sixth Plague was one of the Ten 
Plagues of Egypt (also known as the Ten 
Plagues, the Plagues of Egypt, or the 
Biblical Plagues). These ten disasters, 
described in the Book of Exodus, the 

second book of the Pentateuch or Torah, were 
sent upon Egypt by God to convince the Pharaoh 
to free the Israelite slaves from the bondage and 
oppression they had endured during their stay in 
Egypt for 430 years (see Exodus 12:41; Galatians 
3:17; Acts 13:17). The Ten Plagues of Egypt pro-

bably occurred during the 13th century BC. Ac-
cording to the biblical text, “then the LORD said 
to Moses and Aaron: ‘Take for yourselves hand
fuls of soot from a kiln, and let Moses throw it 
toward the sky in the sight of Pharaoh. It will be
come fine dust over all the land of Egypt, and will 
become boils breaking out with sores on man 
and beast through all the land of Egypt’. So they 
took soot from a kiln, and stood before Pharaoh; 
and Moses threw it toward the sky, and it became 
boils breaking out with sores on man and beast. 
The magicians could not stand before Moses be
cause of the boils that were on them and on all 
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the Egyptians” (Exodus 9:8-11). The sixth plague 
was more personal than the previous plagues. 
Soot was the black particulate matter formed as 
a by-product of wood combustion in the Egyp-
tian kilns. In the Greek Bible translation (known 
as “Septuagint”), the phrases “soot from a kiln”, 
“fine dust” and “boils breaking out with sores” 
are expressed as “αἰθάλη καμιναία”, “κονιορτός” 
and “ἕλκη, ϕλυκτίδες ἀναζέουσαι”, respectively. 
The word “αἰθάλη” derives from the ancient 
Greek verb “αἴθω” which means “burn”. Thus, 
the Egyptians, who had put the Israelites to work 
in kilns under oppressive conditions (see Exodus 
1:8-14; 5:7-19), were then punished with the 
soot from the kilns.

It is obvious that the details given in the 
Pentateuch or Torah about the sixth plague, 
which struck the Egyptians and their animals 
(see Exodus 9:8-11; cf. Deuteronomy 
28:27.35.59-60), are insufficient for its 
identification. According to the biblical text, the 
harmful effects of soot on the skin of the Egyptian 
people and animals occurred after its dispersal 
into the air by Moses and the creation of fine 
dust. The sixth plague was an acute epidemic 
skin disease, though probably not deadly, 
characterized by boils that eventually formed 
ulcers on the skin. The Egyptians and their 
animals were most likely exposed to fine dust 
with soot from kilns not only via the skin, but also 
via inhalation. Yet, the biblical text does not 
mention respiratory health problems among the 
Egyptians after their exposure to soot/dust, but 
only skin lesions. Although several theories (e.g., 
Hort’s theory or “ecological domino theory”) 
and assumptions (e.g. skin anthrax, a form of 
leprosy, smallpox, infectious boils carried by the 
stable fly) have been made to determine this 

epidemic skin disease (1-10), none of these 
associate this plague directly with the described 
causative agent of biblical text: the fine dust with 
soot from kilns. According to the Commission 
Recommendation of 19 September 2003 
concerning the European schedule of occu pa-
tional diseases (notified under document number 
C[2003] 3297), soot is an occupational cause of 
irritant contact dermatitis (ICD) or allergic contact 
dermatitis (ACD) (acute exposure) and skin 
cancer (chronic exposure) (Annex 1, 201.01) as 
well as a suspected occupational cause of 
broncho-pulmonary ailments and cancers 
(chronic exposure) (Annex 2, 2.303) (11). 
Moreover, dust particles (see Exodus 9:9) have a 
larger diameter (diameter less than 10 micro-
meters; Particulate Matter/PM-10) than soot 
particles (PM-2.5) and hence, have less 
penetrance into the lungs. All the above could 
explain the absence of respiratory problems 
among the Egyptians after their exposure to dust, 
and support (not adequately because of the 
epidemic character of skin disease) the hypothesis 
of an airborne contact dermatitis (responsible for 
ICD or ACD) (12) as a possible cause of the sixth 
plague. Considering the described skin lesions 
(boils) of the Egyptians that eventually formed 
painless sores (ulcers, eschars), we can accept 
that the acute and epidemic form of the sixth 
plague could be an infectious dermatitis caused 
by microbial agents (such as Staphylococcus spp. 
or Bacillus anthracis). However, taking into 
consideration the pathophysiology and the skin 
lesions (Figure 1) of cutaneous anthrax (13), if we 
accept the medical hypothesis of skin anthrax, 
we must view that Bacillus anthracis probably 
came from the Egyptians’ dead animals (fifth 
plague) (10, 14) or dead frogs (second plague) 

FIGURE 1. Skin lesions caused by anthrax (13)
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and was transmitted to the Egyptians and their 
animals through the bites of infected mosquitoes 
(third plague) or flies (fourth plague) (4). But 
accepting this theory is like agreeing that the 
author of the Book of Exodus devised soot from 
the kilns and its spread in the environment in 
order to justify the clinical picture of skin disease 
and its epidemic character. It is noteworthy that 
the name anthrax is derived from the Greek 
word “ἄνθραξ” which means coal, because 
black skin lesions like coal (black eschars) are 
formed in the cutaneous form of anthrax (10).

Regardless of theories and hypotheses about 
the cause of the sixth plague, the boils resulting 
from soot/dust comprise the first medical report 
on the harmful effects of soot on skin. Many 
centuries later (18th century AD), an English 
surgeon, Percivall Pott (1714-1788 AD), hypo-
thesized that chronic exposure to soot in London 
chimney sweeps was associated with an in-
creased risk of developing cancer of the scrotum 
(a squamous cell carcinoma of skin) (15, 16). 
This was the first occupational link to cancer, and 
Pott was the first person to demonstrate that a 
malignancy could be caused by an environmental 
carcinogen, soot (17). Since then, many studies 
have confirmed that chimney sweeps have an 
increased risk of scrotal and other skin cancers. 
Studies of chimney sweeps in several European 
countries have also found associations with other 
cancers, including lung, esophageal, and bladder 
cancers (18, 19). We should note that since the 
industrial revolution, soot has been formed as a 
by-product of combustion or pyrolysis not only 
from wood (as in the Egyptians’ kilns) or coal, but 
also other organic (carbon-containing) materials 
such as fuel oil, waste oil, paper, plastics, and 
household refuse. Therefore, the chemical 
compositions and properties of soot are highly 
variable and depend on the type of starting 
material and combustion conditions (19). 
Humans may be exposed to soot by inhalation, 
ingestion, or dermal contact (19). The general 
population is potentially exposed to soot from 
fireplaces, furnaces, engine exhaust, and 
particulate emissions from any combustion 
source (19). Occupational exposure to soot may 
occur among chimney sweeps, heating-unit 
service personnel, brick masons and helpers, 
building demolition personnel, insulators, 
firefighters, metallurgical workers, horticulturists, 
and anyone who works where organic materials 

are burned (19). The carcinogenicity of soot is 
due to a number of known and potentially 
carcinogenic chemicals which it contains, such 
as arsenic, cadmium, chromium, nickel, and 
several polycyclic aromatic hydrocarbons (PAHs), 
including benz[a]anthracene, benzo[a]pyrene, 
dibenz[a,h]anthracene, and indeno[1,2,3-cd]pyrene 
(11). The acute action of soot as a cause of ICD 
or ACD is already prementioned. We highlight 
that what makes the soot dangerous for human 
health is the combination of its extremely small 
size (2.5 micrometers or smaller in diameter; 
PM-2.5) and its toxic composition.

Moreover, this plague derived from soot/dust 
centuries before is an indicator of what is known 
today as a pollutant which is dangerous for the 
environment and human health. An example of 
fatal soot-induced air pollution is the classical or 
sulfurous (“London-type”) smog (“smog” refers 
to a mix of pollutants [smoke] and environmental 
factors [fog]) which is caused by the combustion 
of solid fuels, especially coal and wood in 
combination with a relatively low temperature 
and high relative humidity; the smoke of classical 
smog consists of a mixture of soot particles with 
sulfur dioxide. The Great Smog of 1952, which 
affected the British capital London in 
December 1952 and killed 12,000 people, was 
a severe air pollution (classical smog) event (20). 
We note here that at that time the fireplaces in 
London burned mineral coal. Most of the deaths 
in London were caused by respiratory tract 
infections from hypoxia and by a mechanical 
obstruction of the air passages by pus arising 
from lung infections caused by the smog (21, 22). 
The lung infections were mainly broncho-
pneumonia or acute purulent bronchitis 
superimposed upon chronic bronchitis (21). 
Nonetheless, air pollution from classical smog is 
a very old phenomenon (23, 24). For example, 
in the Book of Genesis, after the destruction of 
Sodom and Gomorrah, Abraham “looked down 
toward Sodom and Gomorrah, and toward all 
the land of the valley, and he saw, and behold, 
the smoke of the land ascended like the smoke of 
a furnace” (Genesis 19:28). Also, the ancient 
Roman philosopher Seneca (c. 4 BC -AD 65) in a 
letter to Lucilius (Letter 104) wrote the following: 
“As soon as I escaped from the oppressive 
atmosphere of the city, and from that awful odour 
of reeking kitchens which, when in use, pour 
forth a ruinous mess of steam and soot,  
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I perceived at once that my health was 
mending” (24, 25).

In conclusion, the sixth Egyptian plague, as 
described in the Book of Exodus, constitutes the 
earliest medical report on the detrimental impact 
of soot/dust upon the human health and the 

environment, which is now well-known, having 
been documented over time since then. q
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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.






	maedica_3_coperte
	maedica_3 

