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ABSTRACT

Objectives: to assess the effect-related inflammatory and coagulation biomarkers in preg-
nancy and their connection with the coronavirus disease of 2019 (COVID-19). Methods: A
prospective case-control study was carried out among normal third-trimester pregnant women
admitted to the labor room of Dr. Soetomo General Academic Hospital between January until
June 2021. Two classified groups of patients were established in accordance with the result of the
RT-PCR test. Demographic, clinical and laboratory results data of the two groups were collected
and compared. Results: Platelet-to-lymphocyte ratio (PLR) was shown to be the only significant
biomarkers found in the expectant with COVID-19, which was 35.8% higher compared to the
ones free of COVID-19 [212.25 (157.57-269.37) vs 156.29 (128.55-195.3), p=0.048]. Logis-
tic regression analysis of PLR between groups showed that the level of PLR was an indepen-
dent factor in pregnant women with COVID-19 (OR 4.483, 95%CI 1.262-15.926). The ROC
analysis showed that the PLR cut-off among the expectant was 171.335, with both sensitivity
and specificity were 66.7% (p=0.021). The result shows no significant differences in leukocyte
count, absolute neutrophils — lymphocyte count and percentage, neutrophil-to-lymphocyte ratio
(NLR) and D-Dimer level between pregnant women infected with COVID-19 and free of the virus
(p>0.05). Conclusion: Intriguingly, physiological adaptation during the course of the third tri-
mester of pregnancy found no difference in most inflammation and coagulation markers, both in
the condition of infected COVID-19 or not. The evidence from this single-centre study supports
the viewpoint that elevated PLR was associated with independent biomarkers and thereby might
be helpful to detect expectant with COVID-19.
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INTRODUCTION

The Severe Acute Respiratory Syndrome of  rapid spread, a concern for the mother and her fe-
Coronavirus 2 (SARS-CoV-2) as a direct effect of  tuses grows larger over time as they are susceptible
Coronavirus Disease 2019 (COVID-19) pandemic,  to various infections due to tremendous changes in
has heavily affected all over the world [Laksana  physiological adaptation and typical immunosup-
MAC et al., 2020; WHO, 2020]. With the virus’s pressive conditions [Liu D et al., 2020]. Therefore,
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precise indicators to predict disease suspicion and
severity are required to significantly reduce pa-
tients’ risk of transmission and mortality rates [Tan
L et al., 2020]. Certain inflammatory biomarkers
have been regarded as parameters to observe
COVID-19 progression, namely D-dimer, altera-
tions of leukocyte count such as neutrophil-to-
lymphocyte ratio (NLR), and platelet-to-lympho-
cyte ratio (PLR) [Liu J et al., 2020]. However, the
data scarcity regarding these biomarkers, as men-
tioned earlier in expectant with SARS-CoV-2, be-
queaths us with no clear guidance as to how to care
for this particular population [Lombardi A et al.,
2021].

The interpretation of inflammatory and coagu-
lation biomarkers in the expectant with COVID-19
is agonizingly even more challenging as preg-
nancy-induced leukocytosis and coagulation alter-
ations might confound them. As evidence, numer-
ous haematological changes occurred during preg-
nancy, primarily increased white blood cell (WBC)
count as a direct result of the physiologic stress
induced during pregnancy state with neutrophils as
the significant leukocytes [Chandra S et al., 2012].
Furthermore, a prior study had shown that platelet
count does decrease during pregnancy, particularly
in the third trimester [Mutua DN et al., 2018]. Be-
sides, hypercoagulable state has been associated
with a pregnancy, which is marked by progressive
increases in D-dimer and fibrinogen levels [Sien-
nicka A et al., 2020]. Thus, this study aimed to as-
sess the effect-related inflammatory and coagula-
tion biomarkers and their association with COVID-
19 in pregnancy.

MATERIALS AND METHODS

Study Design and Setting: A
hospital-based prospective case-
control study was performed to as-
sess the comparison of inflamma-
tion and coagulation biomarkers
(such as NLR, PLR, and D-dimer)

To overcome it

is possible, due to the

uniting the knowledge and
will of all doctors in the world

among the third trimester of expectant with a con-
firmed diagnosis of COVID-19. This study was
carried out from January until June 2021 at the
labor room of Obstetrics and Gynaecology, Dr
Soetomo General Academic Hospital Surabaya,
Indonesia. This study has been approved and
granted exemption by the ethical committee of Dr
Soetomo General Academic Hospital Surabaya
(Approval Number 0099/KEPK/X1/2020).

Cases and Controls: Pregnant women admitted
to the labor room of Dr. Soetomo General Aca-
demic Hospital Surabaya between January until
June 2021, who was in the third trimester (gesta-
tional age >28 weeks) with positive symptoms as-
sociated with COVID-19 and affirmative result of
reverse transcription polymerase chain reaction
(RT-PCR) SARS-CoV-2 nasopharyngeal swab
were enrolled. Exclusion criteria included some
medical comorbidities that might raise a bias in
this study, such as obesity, hypertension in preg-
nancy, diabetes mellitus, autoimmune disease,
renal disease, and other infectious diseases. There-
fore, the history taking, physical examination, and
general laboratory examination results were con-
ducted to rule out the possibility of those diseases.
Participants eligible with the criteria were included
in the final comprehensive analysis case group. In-
formed consent was obtained from patients through
signing a letter of consent to be included in the
study after explaining its purpose. Alternatively,
pregnant women with negative COVID-19 screen-
ing (clinical symptoms, chest X-ray imaging, and
rapid test) followed by negative SARS-CoV-2 na-
sopharyngeal swab PCR confirmation were incor-
porated into the control group. Determination of
minimum sample size for each group was assessed
according to the sample size formula for indepen-
dent categorical data. Additional details about the
calculation are available in supplementary materi-
als.

Data Collection: A Case Record Form (CRF)
for this study was used to collect the data, includ-
ing demographics data (medical record number,
maternal age, gestational age, and parity) and clin-
ical data such as types of symptoms, disease sever-
ity, chest X-ray imaging, and laboratory findings
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related to SARS-CoV-2 infection (WBC count, ab-
solute neutrophil count, neutrophil percentage, ab-
solute lymphocyte count, lymphocyte percentage,
NLR, thrombocyte count, PLR, and D-dimer). All
of the laboratory tests were carried out in the hos-
pital laboratory.

Statistical Analysis: Raw values (percentage)
representing Dichotomous variables, while con-
tinuous variables representing either mean (stan-
dard deviation/SD), or median (interquartile range/
IQR). IBM SPSS Statistic Version 25 software for
Windows (IBM Corp. Armonk. NY, USA) were
utilized throughout the whole statistical analysis
performed during this study. The Chi-Square and
Fisher Exact test as an alternative was applied to
pinpoint the contrast of dichotomous variables.
The Shapiro-Wilk test was employed to assess the
normality of the constant variables. Independent
samples T-test was used to check statistical signifi-
cance of normally distributed variables. Con-
versely, the Mann-Whitney U test was imple-
mented to examine the statistical significance of
the constant variables that were not normally dis-
tributed. Differences in values between groups
considered as significant on condition that the p-
value was <0.05. Additionally, predictive analysis
was assessed using multifactor logistic regression
analysis to obtain odds ratio (OR). We included
variables with p<0.25 in the univariate analysis as
covariates in the multivariate analysis and used
enter method to build the model. The optimal cut-
off value, sensitivity and specificity of the bio-
marker were impacted by the analysis of the re-
ceiver operating characteristic (ROC) curve (see in
the supplementary materials).

REsuLts

Demographic characteristics of the patients

Throughout the study, a combined total of 48
pregnant women admitted to the labor room and
met the eligibility criteria were identified. Of
those, 24 patients were confirmed with a positive
SARS-CoV-2 PCR test and assigned in the case
group, while patients with negative tests were as-
signed in the control group. The demographic
characteristics of the patients are of maternal age,

TaBLE 1.
Maternal demographic of pregnant women
between groups

Groups
Characteristics  Case (%) Control (%) P-value
(n=24) (n=24)
Maternal A0¢: 20,9649 31.04%58 0.486
16-20 y 1(4.2%)  1(4.2%)
21-25y 2(8.3%) 3 (12.5%)
26-30 y 12 (50%) 5(20.8%)  0.255
31-35y 5(20.8%) 11 (45.8%)
>35y 4 (16.7%) 4 (16.7%)
Gest_ational Age, 37.5 37 0314
median (IQR) (34.25-38) (35.25-37.75)
28-31 weeks  1(4.2%) 1 (4.2%)
32-36 weeks 10 (41.7%) 10 (41.7%) 1.000
37-40 weeks 13 (54.2%) 13 (54.2%)
Parity, n (%)
Primiparity U 3 (12.5%)
(45.83%)
o 13 0.011
Multiparity (54.17%) 21 (87.5%)

gestational age, and maternal parity were presented
in Table 1. Our analysis shows no statistically sig-
nificant differences in maternal age and gestational
age characteristics between groups (p>0.05). In
contrast, the maternal parity in the case group was
found to have a significant difference in contrast
with the control group (p<0.05). The mean (SD)
level of laboratory parameters were presented in
Table 2 which was arranged according to the dis-
ease severity.

The association between groups in terms of lab-
oratory parameters were documented in Table 3.
Our analyses showed the distinction between the
case and control group in the median (IQR) of PLR
level (212.25 [157.57-269.37] vs 156.29 [128.55-
195.3]) and showed statistical significance
(p<0.05). We also analyzed other laboratory pa-
rameters between the two groups. However, there
were no statistical significance among the mean
(xSD) nor median (IQR) level of white blood cell
count, absolute neutrophil count, neutrophil per-
centage, absolute lymphocyte count, lymphocyte
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Clinical and laboratory characteristics of
pregnant women infected with COVID-19

T4BLE 2. percentage, NLR, thrombo-

Characteristics (r':/llllg) I\/zﬂ(iiroa)te S(f]\fzr)e

Symptoms, n (%)
Cough 12 (100%) 3 (30%) 2 (100%)
Fever 1 (8.3%) 7 (70%) 1 (50%)
Dyspnea 0 0 2 (100%)
Anosmia 2 (16.6%) 3 (30%) 0
Laboratory parameters, mean + SD
WBC Count (x10°/mL) 10.55+3.43 13.29+4.65 11.9+2.56
(Axki%%yrgﬁ)'\'e“tmph” Count 9694353 1059+4.75 9.860 + 3.36
Neutrophil (%) 809+7.66 77.61+£893 81.7+10.75
(A)(ti%‘;yrﬁﬁbymphocyte Count 1574055 1.87+073  11+0.19
Lymphocyte (%) 13.05+5.89 15.31+6.84 9.7 £ 3.68
NLR 8.53+6.81 6.67 + 4.65 10.38 £ 3.17
(Txhlrggr/"rﬁf)cyte 278.75+79.63 283+71.28 475+ 220.62
PLR 237.52 £68.43 170.03 £ 67.01 453.88 + 278.07
E’rég;[“)er 227+152 364+243  6.15+7.07
Chest X-Ray, n (%)

Normal 12 (100%) 0 0
Pneumonia 0 10 (100%) 2 (100%)

TABLE 3.
Inflammatory and coagulation parameters analysis
between groups
Inflammatory Case group Control group
parameters (n=24) (n=24) el

WBC (x10%/mL) 11.03 (8.52 - 13.68) 11.54 (9.06 - 14.99)  0.578
églj‘r’]'t”(tfl'a‘f;grl_‘;ph” 8.09 (6.74-11.54) 875 (6.24-12.92)  0.845

Neutrophil (%) 79.59 + 8.2 77.05+9.1 0.415
égjﬂ't”(tfl'g)é’/”%ﬂocyte 1.5+0.68 1.69 + 0.57 0.180

Lymphocyte (%) 13.71 £ 6.19 15.79 + 7.65 0.445

NLR 6.01 (4.56-9.91) 5.61(2.96 - 10.59) 0.509
Thrombocyte 295 2715 0.445

(x10%/mL) (234.25 - 350.75) (230.5 - 317.5)

PER (157.5%%29.37) (128.15556;21995.3) 2o

D-dimer (mg/L) 2.04 (1.2 -4.79) 1.85(1.26 - 3.12) 0.312

cyte count, and D-dimer
level (p>0.05).The ROC
analysis was performed in
order to measure the cut-off
value, sensitivity, and speci-
ficity of PLR as one of the
inflammatory markers in
COVID-19. We obtained that
the most appropriate cut-off
among the pregnant women
was 171.335, with both sen-
sitivity and specificity were
66.7% (p=0.048). Since the
NLR and D-dimer levels
failed to show statistical sig-
nificance, we did not include
both of these inflammatory
markers in this analysis. The
Chi-square test was subse-
quently implemented to mea-
sure the comparison of PLR
of the two groups and found
statistical significance
(p=0.021). Logistic regres-
sion analysis of PLR be-
tween groups showed that
the level of PLR was an in-
dependent factor in the ex-
pectant with SARS-CoV-2
disease. The results were
summarized in Table 4.

Discussion

In this study, we com-
pared inflammation and co-
agulation biomarkers among
the third trimester of both
expectant with COVID-19
and without that admitted to
the labor room in one of the
central tertiary referral hos-
pitals in Indonesia. The oc-
currence of maternal physio-
logical adaptation makes
pregnancy a dissimilar popu-
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TABLE 4.
Comparison and logistic regression analysis of PLR between groups
Inflammatory Case Control (n=24) p-value Correlation OR 95%ClI
marker (n=24) coefficient
PRL>171.335 16 (66.7%) 8 (33.3%)
0.021 0.333 4.483 1.262-15.926
PRL<171.335 8 (33.3.%) 16 (66.7%)

lation that requires accentuation, especially if in-
fected with COVID-19. Although pregnancy has
been declared as a vulnerable state, the findings
indicate that the modulation in the maternal im-
mune adaptation accountable for COVID-19 clini-
cal trajectory during pregnancy remains to be de-
termined, and whether these adaptations increase
morbidity or are otherwise protective [Vale AJM et
al., 2021; Wastnedge EAN et al., 2021].

In pregnant women, the interpretation of in-
flammation and coagulation biomarkers is some-
times further complicated by the roles of preg-
nancy-induced coagulation changes. The compara-
tive analysis results in this study revealed that the
single key difference found in the expectant with
COVID-19 was the PLR, which was 35.8% higher
in contrast with the expectant without COVID-19.
Subsequently, this study obtained the PLR cut-off
was 171.335 with both sensitivity and specificity
of 64%. As far as we know, there has not yet been
a study comparing the level of PLR specifically in
the expectant with COVID-19. However, the find-
ings were consistent with previous studies that
state an increase in PLR as an independent indica-
tor of COVID-19 infection in the general popula-
tion [Chan AS, Rout, A., 2020]. Moreover, several
studies related to the severity indicator of COVID-
19 stated that PLR was positively corresponds to
the severity of the sufferer [Goh BKP et al., 2016;
Chan AS, Rout, A., 2020; Jain R et al., 2021].

The activation of platelets plays an essential
role in inflammation, activating signals that induce
other inflammatory cells to the injury site. Acti-
vated platelets also cause lymphocyte adhesion to
endothelial cells, leading to an increase in lympho-
cyte concentration at the site of inflammation. All
of these processes can contribute to the increase of
PLR [Xu P et al., 2020]. On the contrary, thrombo-
cytopenia is a common hematologic change seen

in COVID-19 virus variant. It is caused by reduced
platelet production due to direct attack on hemato-
poietic cells or bone marrow stromal cells by vi-
ruses or cytokine storms. Pulmonary injury in
COVID-19 is more likely to cause thrombocytope-
nia with platelet aggregation, retention, and throm-
bus formation, leading to platelet consumption [Xu
P et al., 2020]. However, the results of prior stud-
ies revealed non-consistent. The previous study in
China’s general population showed that thrombo-
cytopenia was only found in 36.2% of COVID-19
patients [Guan W et al., 2020], while another study
found only in 5% of COVID-19 patients [Huang C
etal., 2020]. In addition, a systematic review from
Zhang among the expectant with COVID-19 infec-
tion revealed no significant change in thrombocyte
count [Zhang C et al., 2021].

Our study revealed that the inflammatory and
coagulation biomarkers such as absolute leukocyte
count, absolute lymphocyte count, NLR, and D-
dimer failed to find statistically significant differ-
ences between the groups. These findings con-
trasted with earlier studies among the expectant
with COVID-19, which showed that WBC count,
neutrophils percentage and count, C-reactive pro-
tein, procalcitonin, and D-dimer were notably
higher, while the mean lymphocyte percentage was
considerably lower in the expectant with COVID-
19 compared to non-expectant COVID-19 patients
as the control group [Cheng B et al., 2020]. During
pregnancy, the increased fibrinogen concentration
and D-dimer levels, decreased platelet count, and
shorter activated partial thromboplastin time and
prothrombin time can occur, possibly due to in-
creasing body plasma concentrations [Benhamou
D. et al., 2020]. Although adequate evidence has
not been ascertained yet published, the SARS-
CoV-2 infection might cause additional coagula-
tion changes, reflecting the disease severity. In ad-
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dition, an increase in D-dimer has been observed
[Vlachodimitropoulou Koumoutsea E et al., 2020].
Previous studies also showed that the D-dimer
level was significantly higher than the normal
range [Zhang C et al., 2021]. It is noteworthy that
pregnant women have a hypercoagulable state con-
current with elevated D-dimer levels at baseline. It
was found that the D-dimer level did increase pro-
gressively and peaked in the third trimester during
pregnancy [Gutiérrez Garcia, | et al., 2018].
Hence, D-dimer should not be used solely to assess
the extremity of COVID-19 infection in pregnant
patients [Hapshy V et al., 2021].

Prior studies showed that inflammatory and co-
agulation indicators were reported more signifi-
cantly in severe cases among the general population
[4] Mutair A et al., 2020, Qin C et al., 2020]. How-
ever, most cases in our study had a mild illness, in
which this finding may underlie changes in labora-
tory results that failed to show statistically signifi-
cant differences. In addition, in contrast to the gen-
eral population, this study employs pregnant women
with all physiologic pregnancy adaptations that
might affect the results of inflammatory and coagu-
lation markers in COVID-19 infection. Thus, the
findings also emphasize the importance of deter-
mining treatment in pregnancy that can not only be
based on abnormal laboratory results.

Several notable limitations existed in this study.
First, the case variation was uneven because it
tended to lead to mild clinical severity, which

might affect the results of comparative trials. How-
ever, this study’s purpose was to compare pregnant
COVID-19 patients with normal pregnant patients
directly. Nevertheless, this study tried to minimize
the bias by only including pregnant women in the
third trimester to avoid the potential differences in
laboratory parameters due to hormonal changes in
every stage of pregnancy. Besides, we also exclude
various obstetric problems in pregnancy and other
infections that can interfere with the inflammatory
and coagulation biomarkers. Subsequent to the
first, the study was notably orchestrated in a single
centre with a low proportion of cases. Thus, fur-
ther studies with a multicentre nature are required
with diverse demographics and a more varied pro-
portion of cases.

CONCLUSION

The results from this single-centre study dem-
onstrated no significant differences in WBC count,
absolute neutrophils and lymphocyte count and
percentage, NLR and D-Dimer level between the
third trimester of the expectant with COVID-19
compared to the third trimester expectant without
COVID-19. However, our result revealed signifi-
cantly higher PLR during the third trimester of the
expectant with COVID-19. Thus, the evidence
from this single-centre study supports that elevated
PLR was associated with independent biomarkers
and thereby might be helpful to detect pregnant
women with COVID-19.

Discrosure: The authors declare no conflicts of interest relevant to this article to disclose. This study was
funded by Airlangga University’s research grant (No. 658/UN3.15/PT/2021).

AckvowLEDGEMENTS: The authors would like to express gratitude to all the teams that contributed to the

care of patients with COVID-19 at our institution.

REFERENCES

1. Benhamou, D., Keita, H., Ducloy-Bouthors,
A.S., Bonnet, M.P., Bonnin, M., Bouthors,
AS., et al., (2020). ‘Coagulation changes
and thromboembolic risk in COVID-19 ob-
stetric patients’, Anaesthesia Critical Care &
Pain Medicine, 39(3), 351-353. https://doi.
0rg/10.1016/j.accpm.2020.05.003

2. Chan, A.S. & Rout, A., (2020). ‘Use of neu-
trophil-to-lymphocyte and platelet-to-lympho-
cyte ratios in COVID-19’, Journal of clinical
medicine research, 12(7), 448.

3. Chandra, S., Tripathi, A.K., Mishra, S., Amza-
rul, M. & Vaish, A.K., (2012). ‘Physiological
changes in hematological parameters during

30



THE NEW ARMENIAN MEDICAL Journat, VOI. 16 (2022), No 2, p.25-32

WarpHANA M. P, et al.,

pregnancy’, Indian journal of hematology and
blood transfusion, 28(3), 144-146. https://doi.
0rg/10.1007/s12288-012-0175-6. https://doi.
0rg/10.14740/jocmr4240

Cheng, B., Jiang, T., Zhang, L., Hu, R., Tian,
J., Jiang, Y., et al., (2020).Clinical character-
istics of pregnant women with coronavirus
disease 2019 in Wuhan, China, Open Forum
Infectious Diseases, vol. 7, ofaa294, Oxford
University Press US. https://doi.org/10.1056/
NEJMc2009226

Goh, B.K.P.,, Kam, J.H., Lee, S., Chan, C.,
Allen, J.C., Jeyaraj, P., et al., (2016).*Signifi-
cance of neutrophil to lymphocyte ratio, plate-
let to lymphocyte ratio and prognostic nutri-
tion index as preoperative predictors of early
mortality after liver resection for huge (= 10
cm) hepatocellular carcinoma’, Journal of sur-
gical oncology, 113(6), 621-627.

Guan, W., Ni, Z., Hu, Y., Liang, W., Ou, C., He,
J., et al., (2020).*Clinical characteristics of
coronavirus disease 2019 in China’, New Eng-
land journal of medicine, 382(18), 1708-1720.
https://doi.org/10.1056/NEJM0a2002032

Gutiérrez Garcia, |., Pérez Cafadas, P., Mar-
tinez Uriarte, J., Garcia Izquierdo, O., Ange-
les Jédar Pérez, M. & Garcia de Guadiana
Romualdo, L., (2018).‘D-dimer during preg-
nancy: establishing trimester-specific reference
intervals’, Scandinavian journal of clinical and
laboratory investigation, 78(6), 439-442.

Hapshy, V., Aziz, D.,Kahar, P., Khanna, D., John-
son, K.E. & Parmar, M.S., (2021).‘COVID-19
and pregnancy: Risk, symptoms, diagnosis, and
treatment’, SN comprehensive clinical medi-
cine, 3(7), 1477-1483. https://doi.org/10.1007/
$42399-021-00915-2

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J.,
Hu, Y., et al., (2020).‘Clinical features of pa-
tients infected with 2019 novel coronavirus
in Wuhan, China’, The lancet, 395(10223),
497-506. https://doi.org/10.1016/S0140-
6736(20)30183-5

10.

11.

12.

13.

14.

15.

16.

Jain, R., Gopal, A., Pathak, B.K., Mohakuda,
S.S., Tilak, T. & Singh, A.R., (2021). ‘Neu-
trophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio and their role as predictors
of disease severity of coronavirus disease
2019 (COVID-19)’, Journal of Labora-
tory Physicians, 13(01), 58-63. https://doi.
0rg/10.1055/s-0041-1723057

Laksana, M.A.C., Habibie, P.H., Wardhana,
M.P., Erza, K., Gumilar, M.Y., Rahmadhany,
P., et al., (2020).‘Situation Report: Maternal
Health Management during COVID-19 Pan-
demic at Soetomo General Hospital and Uni-
versitas Airlangga Academic Hospital, Sura-
baya Indonesia’, Systematic Reviews in Phar-
macy, 11(8), 467-471.

Liu, D., Li, L., Wu, X., Zheng, D., Wang, J.,
Liang, B., et al., (2020).‘Pregnancy and perinatal
outcomes of women with COVID-19 pneumo-
nia: A preliminary analysis’, Available at SSRN
3548758. https://doi.org/10.2214/AJR.20.23072

Liu, J., Liu, Y., Xiang, P., Pu, L., Xiong, H.,
Li, C., et al., (2020).“Neutrophil-to-lympho-
cyte ratio predicts critical illness patients with
2019 coronavirus disease in the early stage’,
Journal of translational medicine, 18(1), 1-12.
https://doi.org/10.1186/s12967-020-02374-0

Lombardi, A., Duiella, S., Li Piani, L., Co-
melli, A., Ceriotti, F, Oggioni, M., et al.,
(2021).‘Inflammatory biomarkers in pregnant
women with COVID-19: a retrospective co-
hort study’, Scientific Reports, 11(1), 1-7.
https://doi.org/10.1038/s41598-021-92885-7

Al Mutair, A., Alhumaid, S., Alhugbani, W.N.,
Zaidi, A.R.Z., Alkoraisi, S., Al-Subaie, M.F,,
et al., (2020).*Clinical, epidemiological, and
laboratory characteristics of mild-to-moderate
COVID-19 patients in Saudi Arabia: an ob-
servational cohort study’, European Journal
of Medical Research, 25(1), 1-8. https://doi.
0rg/10.1186/s40001-020-00462-x

Mutua, D.N., Nyaga, E., Njagi, M. & Orinda,
G., (2018).‘Hematological profile of normal

31



WarpHANA M. P, et al.,

THE NEw ARMENIAN MEDICAL Journat, VOI.16 (2022), No 2, p. 25-32

17.

18.

19.

20.

pregnant women’, J Blood Lymph, 8(2), 1-6.
https://doi.org/10.4172/2165-7831.1000220.

Qin, C., Zhou, L., Hu, Z., Zhang, S., Yang, S.,
Tao, Y., et al., (2020).‘Dysregulation of im-
mune response in patients with coronavirus
2019 (COVID-19) in Wuhan, China’, Clinical
infectious diseases, 71(15), 762-768. https://
doi.org/10.1093/cid/ciaa248

Siennicka, A., Klysz, M., Chelstowski, K.,
Tabaczniuk, A., Marcinowska, Z., Tarnowska,
P., et al., (2020).‘Reference values of D-Di-
mers and fibrinogen in the course of physi-
ological pregnancy: the potential impact of
selected risk factors—a pilot study’, BioMed
Research International, (2020. https://doi.
0rg/10.1155/2020/3192350.

Tan, L., Wang, Qi, Zhang, D., Ding, J., Huang,
0., Tang, Y.-Q., et al., (2020).‘Lymphopenia
predicts disease severity of COVID-19: a de-
scriptive and predictive study’, Signal trans-
duction and targeted therapy, 5(1), 1-3. https://
doi.org/10.1038/s41392-020-0148-4

Vale, A.J.M., Fernandes, A.C.L., Guzen, F.P,
Pinheiro, F.I., Azevedo, E.P. de & Cobucci,
R.N., (2021).‘Susceptibility to COVID-19
in pregnancy, labor, and postpartum period:
immune system, vertical transmission, and
breastfeeding’, Frontiers in Global Wom-

22.

23.

24,

25.

en’s Health, 2, 8. https://doi.org/10.3389/
fgwh.2021.602572

. Vlachodimitropoulou Koumoutsea, E., Vivanti,

A.J., Shehata, N., Benachi, A., Gouez, A. Le,
Desconclois, C. et al., (2020).“COVID[119
and acute coagulopathy in pregnancy’, Jour-
nal of Thrombosis and Haemostasis, 18(7),
1648-1652. https://doi.org/10.1111/jth.14856

Wastnedge, E.A.N., Reynolds, R.M., Boeckel,
S.R. Van, Stock, S.J., Denison, F.C., Maybin,
J.A. & Critchley, H.O.D., (2021).Pregnancy

and COVID-19’, Physiological reviews,
101(1), 303-318. https://doi.org/10.1152/
physrev.00024.2020

World  Health  Organization  (WHO),

(2020).“Coronavirus disease ( COVID-19):
weekly epidemiological update’.

Xu, P., Zhou, Q. & Xu, J., (2020).“Mechanism
of thrombocytopenia in COVID-19 patients’,
Annals of hematology, 99(6), 1205-1208.
https://doi.org/10.1007/s00277-020-04019-0

Zhang, C., Chu, H., Pei, Y.V. & Zhang, J.,
(2021).‘Laboratory Effects of COVID-19 In-
fection in Pregnant Women and Their New-
borns: A Systematic Review and Meta-Anal-
ysis’, Frontiers in Global Women’s Health, 2,
17. https://doi.org/10.3389/fgwh.2021.647072

32



THE NEW ARMENIAN MEDICAL JOURNAL e
Vol.16 (2022). No 2

14.

25.

33.

38.

45.

51.

60.

66.

76.

91.

100.

104.

113.

118.

CONTENTS

SARGSYAN D., CABRERA J., KosTis J.B., Farnirm M., BEavErs T., ZINonos S., Hsu V., MEKINIAN A., Kostis W.J.

A STATEWIDE STUDY OF CARDIOVASCULAR OUTCOMES IN PATIENTS WITH ANKYLOSING
SPONDYLITIS

Avacyan S.A., ZILFYAN A. V., MURADYAN A.A.

NEW APPROACHES RELATED TO THE USE OF POLYAMINE-FREE AND POLYAMINE-DEFI-
CIENT DIETS IN THE LIST OF NUTRITIONAL PRODUCTS FOR COVID-19 PATIENTS

WarbpHANA M.P., TUMANGGER D., Juwono H.J., ERNawatI E., RiFpAH S.N., WaF4 I.A., KUNTAMAN K.,
DacHran E.G.

THE EXPLORATION OF INFLAMMATORY AND COAGULATION BIOMARKERS BETWEEN
PREGNANT WOMEN WITH AND WITHOUT COVID-19

HovHannisyaN A.H., Asoyan V.A., GyurLAzyaAN N.M., MapaTyaNn A.A., PocHOosYAN A.H., MoHAMMADI M.,
BArseGHYAN E.S.

COVID-19 INFECTION AND BUERGER'S SYNDROME: A CASE REPORT

Maksimova E.V., KLiariTskaia L. L., StiLip1 E.I., GRiIGorRENKo E.I., MosHko Yu.A.

INFLUENCE OF CHANGES IN THE INTESTINAL MICROBIOME ON THE COURSE AND
PROGRESSION OF METABOLICALLY ASSOCIATED FATTY LIVER DISEASE

ARrtOoNO A., PURNAMI N., HanDOKO E., Moon LS., JANITRA S.N.
CORRELATION BETWEEN THE PERFORATION SIZE AND PATENCY OF EUSTACHIAN TUBE

AND GRAFT UPTAKE IN INTACT CANAL WALL TYMPANOPLASTY SURGERY: ASTUDY OF 32
BENIGN-TYPE CHRONIC SUPPURATIVE OTITIS MEDIA PATIENTS

Purtri FE.R., Kurntawarr E.M., TIRTHANINGSIH N. W.
RISK FACTORS FOR POSTPARTUM HEMORRHAGE CAUSED BY UTERINE ATONY

Motamep H., MEHRABI M.

CAN SERUM AMYLASE LEVEL EVALUATION FACILITATE EARLY DIAGNOSIS OF ACUTE
APPENDICITIS, AS AN ADJUNCTIVE BIOMARKER?

BELLANNY D.D., PERDANA R.F.,

CASE REPORT OF FATAL DEEP NECK ABSCESS: A COMPLICATION OF AERODIGESTIVE FOR-
EIGN BODIES

EBrarimr S.M., MotAMED H. KALANTAR H., KALANTARI A., Raxim F.

HOSPITAL ADMISSIONS DUE TO SHORT-TERM EXPOSURE TO AIR POLLUTION: A SCOPING
REVIEW

Karivpour F F., AFROUGHI S~

PREVALENCE OF WEIGHT STATUS AND ASSOCIATED FACTORS OF UNDERWEIGHT AMONG
THE MEDICAL STUDENTS IN IRAN

MarkosyaN R. L., BaBavan H.N.

GRAVES DISEASES WITH SEVERE PROGRESSIVE OPHTHALMOPATHY AFTER THYROIDEC-
TOMY. CASE REPORT.

Kuancur M., Matkerivov A.ZH., TERGEUSSIzov A.S., DEMEvoV T.N., ZHAKUBAYEV M.A., KHancur M. M.,
BavBekov A.A., TasiBayev T.K., YERKINBAYEV N.N., SApUAKAS A.E., Makkamov R.O.
SURGICAL TREATMENT OF VISCERAL AND RENAL ABDOMINAL ARTERY ANEURYSMS OF
VARIOUS ETIOLOGY

ALARSAN S.F.
PALLIATIVE CARE: A CONCEPT ANALYSIS
ASHWANI K., RAGHAVENDRA R., SUjaTHA B.

EFFECTIVENESS OF PLATELET INDICES IN PREDICTING TYPE 2 DIABETES MELLITUS MI-
CROVASCULAR COMPLICATIONS




THE NEW ARMENIAN MEDICAL JOURNAL
Vol.16 (2022). No 2

The Journal is founded by
Yerevan State Medical
University after M. Heratsi.

Rector of YSMU

Armen A. Muradyan
Address for correspondence:

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

Phones:

(+37410) 582532 YSMU

(+37410) 580840 Editor-in-Chief
Fax: (+37410) 582532
E-mail: namj.ysmu@gmail.com, ysmiu@mail.ru
URL: http//www.ysmu.am

Our journal is registered in the databases of Scopus,
EBSCO and Thomson Reuters (in the registration process)

\WDEXED /5,

&
N ReV

o1, &

Scorus

EBSCO

THomsoN
REUTERS

Copy editor: Tatevik R. Movsisyan

Printed in "VARM" LLC
Director: Ruzanna Arakelyan
Armenia, 0018, Yerevan,
Tigran Mec 48, 43
Phone: (+374 91) 19 29 00,

E-mail: armana6@mail.ru

Editor-in-Chief
Arto V. Zilfyan (Yerevan, Armenia)
Deputy Editors
Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan (Yerevan, Armenia)

Executive Secretary

Stepan A. Avagyan (Yerevan, Armenia)
Editorial Board
Armen A. Muradyan (Yerevan, Armenia)

Drastamat N. Khudaverdyan (Yerevan, Armenia)

Levon M. Mkrtchyan (Yerevan, Armenia)
Foregin Members of the Editorial Board

Carsten N. Gurt (Memmingen, Germay)

Muhammad MirtanussurUR (Indonesia)

Alexander Woobman (Dharhan, Saudi Arabia)

Hesam Adin Atashi (Tehran, Iran)
Coordinating Editor (for this number)

Inkar Sagatov (Almaty, Kazakhstan)
Editorial Advisory Council

Ara S. Babloyan (Yerevan, Armenia)

Aram Chobanian (Boston, USA)

Luciana Dini (Lecce, Italy)

Azat A. Engibaryan (Yerevan, Armenia)

Ruben V. Fanarjyan (Yerevan, Armenia)

Gerasimos Filippatos (Athens, Greece)

Gabriele Fragasso (Milan, Italy)

Samvel G. Galstyan (Yerevan, Armenia)

Arthur A. Grigorian (Macon, Georgia, USA)

Armen Dz. Hambardzumyan (Yerevan, Armenia)

Seyran P. Kocharyan (Yerevan, Armenia)

Aleksandr S. Malayan (Yerevan, Armenia)

Mikhail Z. Narimanyan (Yerevan, Armenia)

Levon N. Nazarian (Philadelphia, USA)

Yumei Niu (Harbin, China)

Linda F. Noble-Haeusslein (San Francisco, USA)

Arthur K. Shukuryan (Yerevan, Armenia)

Suren A. Stepanyan (Yerevan, Armenia)

Gevorg N. Tamamyan (Yerevan, Armenia)

Hakob V. Topchyan (Yerevan, Armenia)

Alexander Tsiskaridze (Thilisi, Georgia)

Konstantin B. Yenkoyan (Yerevan, Armenia)

Peijun Wang (Harbin, Chine)



