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Abstract

Introduction: We aimed to investigate the prevalence of liver involvement in pediatric patients with ARI using both routine tests of hepatic
panel, and ornithine carbamoyltransferase (OCT) to identify the most sensitive indicators of early hepatic injury.

Methodology: A prospective cohort study of 84 armenian children with ARI was conducted to evaluate the associated liver involvement. The
diagnostic variables of interest were the signs of clinical disease severity, and enzymatic profile of the patients.

Results: Serum levels of OCT were increased in 94% of patients versus routine tests of hepatic panel (AST in 41.7%, ALT in 15.5%, etc).
Variance analysis by severity groups showed the serum levels of OCT (p < 0.001), ammonia (p < 0.001), phospholipides (p = 0.05), glucose
(p=0.01), TNF-a (p = 0.01), IL-8 (p <0.001), AST (p <0.001), and ALP (p <0.001) were associated with the severity of underlying disease.
Moreover, regression analysis revealed the serum activity of OCT (p value < 0.001, OR = 1.27) and ammonia (p value 0.002, OR = 1.1)
significantly predict the severity of the disease.

Conclusions: Using more sensitive marker of liver damage can detect more cases of ARI with hepatic manifestations. For evaluation of the
liver involvement we are suggesting the testing of serum OCT levels as a more sensitive and specific marker. Pediatric patients with ARI and
with higher serum OCT levels have 27% more chance to experience increased disease severity, which can affect on liver state and prolong
hospitalization time and cost.
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Introduction

Acute respiratory infections (ARI) are the most
common cause of hospitalization in infants and young
children. Recently, the problem of hepatic involvement
in ARI was highlighted by several studies [1-6]. The
liver is a sensitive organ and it can be affected in various
diseases occurring either by direct invasion of
pathogens or indirectly through internal toxins and
cytokines activation mechanism. Liver involvement in
various diseases without direct invasion of pathogen is
defined as the secondary hepatic dysfunction or
collateral damage of the liver [1,2]. Liver damage
during ARI has been demonstrated in animal models,
showing that virus replication is not the primary reason
for hepatocellular injury. Production of cytokines
(TNF-0, IL-6, IL-8, IL-10) results in hepatic oxidative
stress leading to the hepatocyte injury [6,7].
Furthermore, the overproduction of cytokines can
damage the liver [7,8]. The derivatives of lipid

peroxidation (LP), necrosis of hepatocytes, TNF-a, IL-
6, IL-8 are all act as the activators for stellate cells
which in turn stimulate the overproduction of
connective tissue with the further development of
fibrosis.

This study was carried out to assess the prevalence
of liver involvement in pediatric patients with ARI
using not only routine tests of hepatic panel, but also
ornithine carbamoyltransferase (OCT) to identify the
most sensitive indicator of early hepatic injury.

Methodology
Study design and setting

A prospective cohort study was conducted over a 5-
months period (2009 November - 2010 April) at
Muratsan Hospital Complex of Yerevan State Medical
University after M. Heratsi, Republic of Armenia. 84
hospitalized children aged from 3 months to 16 years
old with ARI were observed. Genders were
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approximately equal: 50.4% boys and 49.6% girls. Half
of them was diagnosed with community acquired
pneumonia (CAP) and the other half - with acute
bronchitis (AB). Children with preexisting liver
diseases and history of drug taking were excluded to
target only suspected secondary abnormalities in the
liver. Blood samples were collected at admission before
starting treatment. All patients received the accepted
standard treatment of ARI afterwards.

Data were obtained from each patient in a
predesigned data collection form, which included
demographic information, time of disease onset,
clinical manifestations, signs of toxic appearance and
clinical disease severity.

Study Interventions
Study activities included evaluation of patients’
enzymatic  profile, serum levels of some

proinflammatory cytokines (TNF-a, IL-6, IL-8), free-
radical oxidation parameters, ammonia, albumin,
bilirubin and other standard procedures. All patients
underwent abdominal ultrasound examination. The
diagnostic variables of interest were the signs of toxic
appearance and disease severity (dark circles under the
eyes; skin dryness, paleness nausea and/or vomiting;
rapid loss of energy and fatigue), hepatomegaly, serum
transaminazes activity, cholestasis (ALP, gamma
glutamyl transferase (yGT)), serum levels of OCT,
hypoalbuminemia, indicators of  dyslipidemia
(phospholipids (PhL), B-lipoproteins), hypoglycemia,
indicators of lipid peroxidation (LP),
hypercytokinemia, hyperammonemia. The method
used for estimation of OCT was based on the Soman’s
method. The citrulline formed from ornithine and
carbamoyl phosphate catalysed by OCT, is reacted with

Table 1. Reference ranges for laboratory values.
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diacetyl monoxime at low acidity [24]. Laboratory
reference ranges are presented in Table 1.

For the purposes of this study individuals were
placed in one of 3 main groups based on assessment of
the severity levels of the underlying disease: mild
(group 1), moderate (group 2), and severe (group 3).
OCT activity was characterized as minimally (21.1-24
U/L), moderately (24.1-30.2 U/L), and significantly
increased (> 30.2 U/L).

Statistical analysis

All variables for evaluation of liver dysfunction and
severity of primary disease were included in statistical
analysis. Descriptive analysis (Mean 4+ SD for
continuous variables and frequencies/proportion for
categorical variables) were conducted for all variables.
The means between groups divided by severity were
compared using the analysis of variance (ANOVA) for
parametric data and Kruskal Wallis for non-parametric
data. The correlation between variables in groups and
in the cohort were analyzed using Pearson’s and
Spearman’s tests. All data was analyzed using SPSS
16.0.R software was used for generating graphs and
validating SPSS data analysis reports.

Ethical considerations

Ethics approval was obtained from the Institutional
Review Board of Yerevan State Medical University
after M. Heratsi, RA. Study participation assent was
obtained for each patient from a parent.

Results
Descriptive data

Descriptive characteristics of patients include signs
of toxic appearance and clinical disease severity: dark
cycles under the eyes 62 (73.8%), skin dryness 37

Chemistry variables

Normal range

Measurement unit

Lipid peroxides 3-4.5
Phospholipids <10
TNF-a 0-87
IL-8 <5
IL-6 <7
AST <31
ALT <31
yGT 9-38
OCT 8-20
ALP <448
CRP <5
Glucose 3.3-6.1
Ammonia 10-70

g/L
U/L
ng/mL
ng/mL
ng/mL
U/L
U/L
U/L
U/L
U/L
mg/dL
mmol/L
mcmol/L

TNF-a, tumor necrosis factor alpha; IL-8, interleukin 8; IL-6, interleukin 6; AST, aspartate aminotransferase; ALT, alanine aminotransferase; yGT, gamma-
glutamyl transferase; OCT, ornithine carbamoyltransferase; ALP, alkaline phosphatase; CRP, C-reactive protein.
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(44.0%), nausea and/or vomiting 68 (80.9%), rapid loss
of energy and fatigue 63 (75.0%); hepatomegaly: the
liver was enlarged from under the costal arch to 2 cm in
26 (31.0%) and more than 2 cm in 18 (21.4%) patients;
ultrasound image detected changes in the structure of
hepatic tissue in 31 (36.9%) patients. AST was
increased in 35 (41.7%) and ALT in 13 (15.5%)
patients. Serum activity of alkaline phosphatase (ALP)
was increased in 30 (37.5%), yGT in 18 (21.4%), and
conjugated bilirubin in 15 (17.9%) patients. OCT was
increased in 79 (94%) patients: among them 32 (38.1%)
with minimally, 40 (47.6%) with moderately, and 7
(8.33%) with significantly increased activity.
Hypoalbuminemia was reported in 12 (14.3%) patients.
PhL were increased in 15 (17.9%) and B-lipoproteins in
52 (61.9%) patients. Hypoglycemia (mmol/L) was
present in 24 (28.6%) patients. LP was increased in all
patients 84 (100.0%). Hypercytokinemia test showed
increase of TNF-a in 9 (10.7%), IL6 in 55 (65.4%), IL-
8 in 69 (82.1%) patients. Hyperammonemia was
reported in 29 (34.5%) patients.

The mean level LP of all patients was 3.43 (+ 0.97),
PhL 3.69 (+ 1.18), TNFa48.80 (+ 19.70), IL-8 26.53 (+
21.10), IL-6 19.01 (£ 8.14), AST 32.08 (= 12.12), ALT
16.90 (= 8.24), yGT 23.58 (+ 21.69), OCT 36.25 (+
12.81), ALP 506.85 (£ 269.27), C-reactive protein
(CRP) 67.58 (+ 7.22), glucose 4.51 (£ 0.55), NH3 79.86
(£ 17.70) respectively.

Comparative analysis by severity groups

Variance analysis by severity groups showed that
PhL (p = 0.05), Glucose (p = 0.01), TNF-a (p = 0.01),
IL-8 (p < 0.001), AST (p < 0.001), OCT (p < 0.001),

Table 2. Variance analysis by severity groups in study patients.
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Figure 1. Relationships between serum activity OCT and
disease severity.

severity 1N =25 severity 3 N = 23

sever\lylZ N =36
Severity

Y axis- OCT (U/L); X axis- Groups by severity (Severity 1 N = 25,
Severity 2 N = 36, Severity 3 N = 23).

ALP (p <0.001), NH3 (p < 0.001) have influence on
the disease severity. The results of comparison in 3
groups defined by severity for all blood chemistry
variables are presented in the Table 2.

Groups of severity levels of the underlying disease

Group 1 (mild)

Group 2 (moderate)

Group 3 (severe)

Chemistry Variables (N = 25) (N = 36) (N =23) p-value
Mean (£ SD) Mean (£ SD) Mean(+ SD)
Lipid peroxides (g/L) 3.38 (£ 0.87) 3.39 (= 1.00) 3.56 (+ 1.05) 0.77
Phospholipids (U/L) 3.79 (£ 1.54) 3.36 (£ 0.99) 4.10 (£ 0.86) 0.05
TNF-a (ng/mL) 57.00 (£ 23.81) 42.29 (£ 12.76) 50.09 (£ 20.96) 0.01
IL-8 (ng/mL) 10.80 (£ 9.66) 28.48 (+ 18.82) 40.55 (£22.82) <0.001
IL-6 (ng/mL) 15.85 (£ 1.95) 20.15 (£ 10.01) 20.67 (£ 8.36) 0.09
AST (U/L) 26.43 (£ 9.55) 32.88 (£ 12.87) 36.97 (£ 11.37) <0.001
ALT (U/L) 17.18 (£ 7.03) 18.24 (£ 10.25) 14.49 (£5.09) 0.69
vyGT (U/L) 27.69 (+ 26.66) 23.64 (£ 21.69) 19.00 (£ 14.52) 0.29
OCT (U/L) 23.96 (= 8.80) 36.43 (£ 7.96) 49.32 (£ 9.14) <0.001
ALP (U/L) 339.16 (£ 112.63) 507.11 (£261.91) 688.74 (+289.88) <0.001
CRP (mg/dL) 67.61 (£ 5.94) 66.59 (+ 7.60) 69.09 (+ 7.88) 0.57
Glucose (mmol/L) 4.18 (£ 0.60) 4.69 (£ 0.52) 4.60 (£0.35) 0.01
Ammonia (mcmol/L) 68.51 (= 8.72) 80.51 (+ 16.84) 91.18 (+ 19.15) <0.001

TNF-a, tumor necrosis factor alpha; IL-8, interleukin 8; IL-6, interleukin 6; AST, aspartate aminotransferase; ALT, alanine aminotransferase; yGT, gamma-
glutamyl transferase; OCT, ornithine carbamoyltransferase; ALP, alkaline phosphatase; CRP, C-reactive protein.

65



Baghdasaryan et al. — Liver dysfunction and acute respiratory infection

Regression analysis revealed that the serum activity
of OCT (p value < 0.001, OR = 1.27) and NH;3 (p value
0.002, OR = 1.1) significantly predicts the severity of
the disease (see Table 3). The difference of serum OCT
activity levels in three groups illustrated in Figure 1
using the box plots.

We also performed bivariate correlation analysis
and identified that some variables correlate in the
following way: TNF-a and OCT (r = -0.3; p value =
0.012); IL-8 and OCT (r = 0.6; p value < 0.001); AST
and OCT (r = 0.4; p value < 0.001); yGT and OCT (r =
0.3; p value = 0.014); ALP and OCT (r = 0.6; p value <
0.001); glucose and OCT (r = 0.3; p value = 0.016);
NH3 and OCT (r = 0.4; p value < 0.001).

Discussion

More cases of ARI with hepatic manifestations
were detected via OCT than other markers of hepatic
injury used in this study. According to our knowledge
this is the first study of liver assessment via OCT in
pediatric patients with ARI. In the present study, the
level of OCT activity was increased in 94% of patients
versus other tests of liver injury (AST in 41.7%, ALT
in 15.5%, etc). This indicates that liver involvement is
better reflected via OCT, than routine tests of hepatic
panel.

There are a number of investigations related to liver
damage secondary to systemic infections and non-
infectious extrahepatic diseases [1-16]. Studies wich
discribe liver involvement in ARI were based on widely
accepted methods to characterize liver damage like
screening of ALT, AST, ALP, bilirubin, prothrombin
time and albumins through blood chemistry, but they
are not enough for early and reliable evaluation of liver
injury [1-16]. In comparison, AST and ALT are not
purely liver-specific, considering their prevalence in a
variety of other organs such as heart, muscle, and
kidney, while OCT is highly liver-specific and is a

Table 3. Analysis of maximum likelihood estimates (regression analysis).
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relatively abundant protein [17-27]. Some studies have
demonstrated minor degree of hepatocyte damage can
lead to early detectable elevation of OCT in blood [18].
It has already been reported that mitochondrion-
derived markers such as OCT appeared to be superior
to cytosol-derived markers in the detection of liver
injury [17-27]. It can identify the degree of hepatic
cytolysis and further suggest it as the non-invasive
marker for early identification of liver damage. OCT is
a principal enzyme in urea cycle catalyzing the reaction
of ornithine with carbamoyl phosphate to form
citrulline. It is a cell sap enzyme present in
mitochondria. OCT can be characterized as a truly liver
specific enzyme and a minor degree of hepatocyte
damage could create immediately detectable elevation
of it in blood [18,19]. The detection of serum levels of
OCT plays a valuable role in the diagnosis of liver
diseases. It usually reaches up to 100 times the upper
limit of its norm during the acute hepatitis [19].
Einheber ef al. used measurements of OCT as an index
of liver damage in acute P. berghei infections in mice
produced by intraperitoneal infection of parasitized
erythrocytes and found serum levels of OCT elevated to
five times above those of control mice on fifth and sixth
day of infection, indicating liver cell damage [20].
Murayama et al. showed the usefulness of OCT for
evaluation in acute and chronic liver injuries [21,22].
Our study also suggests that pediatric patients with
ARI and with higher serum OCT levels have 27% more
chance to experience increased disease severity, which
can affect on liver state and prolong hospitalization time
and cost. The robustness of our hypothesis can be
supported by strong positive correlation between OCT
and TNF-qa, IL-8, AST, ALP and y-GT. In other studies,
with involvement of 265 Hepatitis C patients the strong
correlation was found between OCT and AST, ALT, y-
GT, ALP and other chemokines levels, but relationships
between OCT and TNF-q, IL-8 were not significant.

Standard Wald

Parameter DF Estimate . P>y
error Chi-square
Intercept group 3 1 -17.6576 3.7281 22.4333 <0.0001
Intercept group 2 1 -12.7800 3.2504 15.4595 <0.0001
Glucose 1 0.2335 0.5569 0.1758 0.6750
Phospholipids 1 -0.4892 0.3370 2.1077 0.1466
TNFq 1 0.0172 0.0181 0.9025 0.3421
ILs 1 0.00334 0.0202 0.0272 0.8691
AST 1 0.0376 0.0272 1.9105 0.1669
OCT 1 0.2352 0.0531 19.6060 <0.0001*
ALP 1 -0.00071 0.00143 0.2473 0.6190
Ammonia 1 0.0718 0.0233 9.5123 0.0020

* Highly significant difference; TNF-o, tumor necrosis factor alpha; IL-8, interleukin 8; AST, aspartate aminotransferase; OCT, ornithine

carbamoyltransferase; ALP, alkaline phosphatase.
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However, the final conclusion also states that the
measurement of serum OCT concentration may provide
a useful marker of the disease severity [23,24].

One of the study limitations was the absence of
follow-up examinations. However, in the future it is
planned to conduct the similar study with follow-up
assessment and in multiple centers to support validity
of studies on OCT as a sensitive marker of liver
involvement in some extrahepatic diseases.

Conclusion

Liver testing needs to be interpreted in the light of
both hepatic, and extrahepatic conditions. Using more
sensitive and specific marker of liver damage can detect
more cases of ARI with hepatic manifestations. The
study also demonstrated a strong correlation between
the OCT levels and the severity of underlying ARI in
pediatric patients. Pediatric patients with ARI and with
higher serum OCT levels have 27% more chance to
experience increased disease severity, which can affect
on liver state and prolong hospitalization time and cost.
The promotion of OCT as a more sensitive and specific
marker for evaluation of liver involvement in
extrahepatic diseases is an important step forward for
replacing several tests by the unique test that will be
more cost-effective diagnostic strategy for future
patients. We recommend additional large-scale studies
of different age groups for OCT informativeness and
utilization in estimation of liver injury in various
extrahepatic diseases.

Acknowledgements

The online lectures and materials of the Structured
Operational Research and Training Initiative (SORT IT), a
global partnership led by the Special Programme for
Research and Training in Tropical Diseases at the World
Health Organization (WHO/TDR), provided guidance for the
authors to conduct this research and develop the manuscript
(https://www.theunion.org/what-we-do/courses/online-and-

multimedia-training/sort-it). The online materials were
jointly developed by: WHO-TDR; the Operational Research
Unit (LuxOR), Médecins Sans Fronticres, Brussels
Operational Center, Luxembourg; the Centre for Operational
Research, International Union Against Tuberculosis and
Lung Disease, France.

Authors’ Contributions

Study concept and design: Vahe Azatyan, acquisition of data:
Vahe Azatyan, Lazar Yessayan, Melanya Shmavonyan;
analysis and interpretation of data: Vahe Azatyan, Gayane
Melik-Andreasyan, Anush Perikhanyan, Kristina
Porksheyan.

J Infect Dev Ctries 2019; 13(5S):063S-068S.

References

1. Dhainaut JF, Marin N, Mignon A, Vinsonneau C (2001)
Hepatic response to sepsis: Interaction between coagulation
and inflammatory processes. Crit Care Med 7 Suppl 29: 42-47.

2. Fislova T, Gocnik M, Sladkova T, Durmanova V, Rajcani J,
Vareckova E, Mucha V, Kostolansky F (2009) Multiorgan
distribution of human influenza A virus strains observed in a
mouse model. Arch Virol 154: 409-419.

3. OhJS, ChoilS, Lee YH, Ko KO, Lim JW, Cheon EJ, Lee GM,
Yoon JM (2016) The relationships between respiratory virus
infection and aminotransferase in children. Pediatr
Gastroenterol Hepatol Nutr 19: 243-250.

4. Papic N, Pangercic A, Vargovic M, Barsic B, Vince A,
Kuzman 1 (2012) Liver involvement during influenza
infection: perspective on the 2009 influenza pandemic.
Influenza Other Respir Viruses 6: e2—e5.

5. Minemura M, Tajiri K, Shimizu Y (2014) Liver involvement
in systemic infection. World J Hepatol 6: 632—642.

6. Polakos NK, Cornejo JC, Murray DA, Wright KO, Treanor JJ,
Crispe IN, Topham DJ, Pierce RH (2006) Kupffer cell-
dependent hepatitis occurs during Influenza Infection. Am J
Pathol 168: 1169-1178.

7. Tiegs G (2007) Cellular and cytokine-mediated mechanisms of
inflammation and its modulation in immune-mediated liver
injury. Z Gastroenterol 45: 63—70.

8. Negrier S, Perol D, Menetrier-Caux C, Escudier B, Pallardy M,
Ravaud A, Douillard JY, Chevreau C, Lasset C, Blay JY
(2004) Interleukin-6, interleukin-10, and vascular endothelial
growth factor in metastatic renal cell carcinoma: Prognostic
value of interleukin-6 from the Groupe Frangais
d’Immunothérapie. J Clin Oncol 22: 2371-2378.

9. Pieczenik SR, Neustadt J (2007) Mitochondrial dysfunction
and molecular pathways of disease. Exp Mol Pathol83: 84-92.

10. Garcia FJ, Nager AL (2002) Jaundice as an early diagnostic
sign of urinary tract infection in infancy. Pediatrics 109: 846—
851.

11. ZhangF, WuR, Qiang X, Zhou M, Wang P (2010) Antagonism
of A(2a)-adrenoceptor: A novel approach to inhibit
inflammatory responses in sepsis. J Mol Med88: 289-296.

12. van Rhijn A, Donckerwolcke RA, Kuijten RH, van der Heiden
C (1977) Liver damage in the hemolytic uremic syndrome.
Helv Paediatr Acta 32: 77-81.

13. Vermillion SE, Morlock CG, Bartholomew LG, Kelalis PP
(1970) Nephrogenic hepatic dysfunction: secondary to
tumefactive xanthogranulomatous pyelonephritis. Ann Surg
171: 130-136.

14. Park SW, Chen SW, Kim M, Brown KM, Kolls JK, D’Agati
VD, Lee HT (2011) Cytokines induce small intestine and liver
injury after renal ischemia or nephrectomy. Lab Invest 91: 63—
84.

15. Golab F, Kadkhodaee M, Zahmatkesh M, Hedayati M, Arab H,
Schuster R, Zahedi K, Lentsch AB, Soleimani M (2009)
Ischemic and non-ischemic acute kidney injury cause hepatic
damage. Kidney Int 75: 783-792.

16. Geier A, Fickert P, Trauner M (2006) Mechanisms of disease:
mechanisms and clinical implications of cholestasis in sepsis.
Nat Clin Pract Gastroenterol Hepatol 3: 574-585.

17. Murayama H, Ikemoto M, Fukuda Y, Tsunckawa S, Nagata A
(2007) Advantages of serum type-I arginase and ornithine
carbamyltransferase in the evaluation of acute and chronic liver
damage induced by thioacetamide in rats. Clin Chim Acta 375:
63-68.

67



Baghdasaryan et al. — Liver dysfunction and acute respiratory infection

18.

19.

20.

21.

22.

23.

24.

Reichard H (1959) Ornithine carbamyl transferase in dog
serum on intravenous injection of enzyme, choledochus
ligation, and carbon tetrachloride poisoning. J Lab Clin Med
53:417-425.

Reichard H (1961) Ornithine carbamyl transferase activity in
human serum in disease of the liver and the biliary system. J
Lab Clin Med 57: 78-87.

Einheber A, Wren RE, Rosen H, Martin LK (1967) Ornithine
carbamoyltransferase activity in plasma of mice with malaria
as an index of liver damage. Nature 215: 1489-1491.
Murayama H, Ikemoto M, Fukuda Y, Nagata A (2008)
Superiority of serum type-I arginase and ornithine
carbamyltransferase in the detection of toxicant-induced acute
hepatic injury in rats. Clin Chim Acta 391: 31-35.

Murayama H, Ikemoto M, Hamaoki M (2009) Ornithine
carbamyltransferase is a sensitive marker for alcohol-induced
liver injury. Clin Chim Acta 401: 100-104.

Sampath S, Somani BL, Sharma YV, Arabade VN (2002)
Serum ornithine carbamoyl transferase as a surrogate marker
in malaria. Med J Armed Forces India 58: 315-318.

Ohnishi M, Higuchi A, Matsumura H, Arakawa Y, Nakamura
H, Nirei K, Matsuoka S (2017) Involvement of ornithine
carbamoyltransferase in the progression of chronic hepatitis C
and liver cirrhosis. Int J Med Sci, 14: 629-638.

25.

26.

27.

J Infect Dev Ctries 2019; 13(5S):063S-068S.

Krijt J, Sokolova I, JeSina P, Dvotakova L, Reboun M,
Brennerova K, Mistrik M, Zeman J, Honzik T, Kozich V
(2017)  Activity of the liver enzyme ornithine
carbamoyltransferase (OCT) in blood: LC-MS/MS assay for
non-invasive diagnosis of ornithine carbamoyltransferase
deficiency. Clin Chem Lab Med 55: 1168-1177.

Cooper AJ, Plum F (1987) Biochemistry and physiology of
brain ammonia. Physiol Rev67: 440-519.

Watanabe Y, Mori S, Fujiyama S, Sato T, Mori M (1994)
Clinical evaluation of serum ornithine carbamoyltransferase by
enzyme-linked immunosorbent assay in patients with liver
diseases. Enzyme & protein 48: 18-26.

Corresponding author

Anush Perikhanyan PharmD, MPH

Project Manager,

FMD Contract Research Organization, Medical Affairs
Department

50 Fuchik 19, Yerevan 0078, Republic of Armenia
Tel: +37494811523

Email: anush.peri@gmail.com

Conflict of interests: No conflict of interests is declared.

68



	Introduction
	Methodology
	Study design and setting
	Study Interventions
	Statistical analysis
	Ethical considerations

	Results
	Descriptive data
	Comparative analysis by severity groups

	Discussion
	Conclusion
	Acknowledgements
	Authors’ Contributions
	References
	Corresponding author


