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Abstract

Background The world is faced with the reality of preparing to live side by side with COVID-19. During pregnancy,
there are physiological and mechanical changes in the body that can have an impact on the ability of the immune system
to decrease. Laboratory tests such as hematology examinations play an important role in screening patients who have the
potential to lead to COVID-19. The purpose of the study was to describe the results of blood tests in pregnant women in
the third trimester who were confirmed positive for Covid-19. Methods: type of descriptive research with a retrospective
study, using secondary data in the form of medical record status. The sampling technique used total sampling with the
results of 102 3rd-trimester pregnant women with positive Covid-19 RT-PCR test results. The inclusion criteria were data
on pregnant women in the third trimester who were confirmed positive for Covid-19 which were recorded in the medical
record at the SMF Obstetrics and Gynecology inpatient unit, RSUD Dr. Soetomo. Results: 56.9% low basophil value;
71.6% low eosinophils; 54.9% normal hemoglobin; 94.1% low lymphocyte; 68.6% of normal monofil; 94.1% high
neutrophil; 90.2% normal platelets; white blood cell count (WBC) 77.5% high. Conclusion The haematological
representation shows a decrease in basophil, eosinophil, lymphocytes or also known as lymphopenia. More than half of
the normal monocyte, platelet, and hemoglobin values, an increase in neutrophil or also called neutrophilia and an

increase in the leukocyte count or WBC value indicate leukocytosis.
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1. Introduction

December 2019 marked the beginning of the identification of a new coronavirus disease (2019-nCoV) that
caused the first reported acute respiratory syndrome epidemic in Wuhan, China [1]. The disease caused by the
new coronavirus is then referred to as Corona-virus disease-2019 (COVID-19). The World Health
Organization (WHO) declared the Coronavirus 2019 (COVID-19) as a public health emergency of
international concern on January 30, 2022, which has a high global risk [2]. The prevalence of COVID-19
continues to increase. Case reports in Indonesia based on the COVID-19 Task Force until November 23, 2021
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recorded 4,253,992 confirmed cases, 4,102,232 recovered cases and 143,753 deaths [3]. The world is faced
with the reality to prepare for coexistence with COVID-19.

During pregnancy, physiological and mechanical changes occur in the body which can have an impact on
the decrease in the ability of the immune system [4][5]. A decrease in the immune system can lead to an
increased risk for infection in general [6]. Currently, there is a lot of data about Covid-19, but information
about pregnancy with Covid-19 is still limited [5]

Laboratory tests such as hematology examinations play an important role in screening patients who have
the potential to lead to COVID-19. Especially in areas that do not yet have RT-PCR facilities, can identify
patients at risk of complications and determine treatment interventions or medical actions in patients who
have been confirmed positive for COVID-19. In severe cases of Covid-19, there was an increase in the
number of leukocytes and the neutrophil-lymphocyte ratio, a decrease in the number of lymphocytes, and a
decrease in the percentage of monocytes, eosinophils, and basophils [7]. In addition, thrombotic
complications in patients with COVID-19 are common and contribute to organ failure and death, so it is
important to examine and monitor platelets [8].

The group of pregnant women in the third trimester with confirmed COVID-19 is the main target in the
study because pregnancy conditions are very susceptible to infection [6]. This study was conducted to know
the description of the results of blood tests in the 3rd trimester of pregnant women who were confirmed
positive for Covid-19. Various changes in hematological parameters can provide information to help identify
COVID-19 patients, patients who are at risk of complications and can determine the action/treatment so that it
is very important information during this pandemic, and the current COVID-19 data on pregnant women is
still lacking.

2.Method

The study is descriptive with a retrospective approach, which uses secondary data in the form of medical
records in the 3rd trimester pregnant women who are confirmed positive for Covid-19 at Dr. Soetomo
Surabaya in the period March 2020 — August 2021 at the SMF Obstetrics and Gynecology Inpatient
Installation at Dr. Soetomo, Surabaya, Indonesia.

The sampling technique used total sampling with the results of 102 3rd-trimester pregnant women with
positive Covid-19 RT-PCR test results. The inclusion criteria were data on pregnant women in the third
trimester who were confirmed positive for Covid-19 which were recorded in the medical record at the SMF
Obstetrics and Gynecology inpatient unit, Dr. Soetomo Hospital. Patients with medical record data
accompanied by the attachment of hematological examination results (basophils, eosinophils, hemoglobin,
lymphocytes, monocytes, neutrophils, platelets, leukocyte count, or WBC). This research was approved by the
research ethics committee of RSUD Dr. Soetomo (0531/LOE/301.4.2/V11/2021).

3. Result

Our research was carried out at the SMF Obstetrics and Gynecology Inpatient Installation, Dr. Soetomo,
Surabaya, Indonesia. There were 102 samples of 3rd-trimester pregnant women who were confirmed positive
for Covid-19 by RT-PCR examination from March 2020 until August 2021.
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Table 1. characteristics of pregnant women trimester 3

Variable N %
Age of pregnant women (years) — Average 30.25 (¢ 6.1)
(SD*)
Age of pregnant women
<35 79 775
>35 23 22.5
Gestasional age
< 37 weeks 39 38.2
>37 weeks 63 61.8
Symptoms of Covid-19
Asymptomatic 79 775
Symptomatic 23 225
Type of delivery
Pervaginam 41 40.2
Sectio caesarea 61 59.8
Comorbid
With comorbid 59 57.8
No comorbid 43 422
Thoracic photo
Cor and pulmo within normal 71 69.6
Bilateral pneumonia 31 30.4

*SD = standard deviation

Table 1 shows that the average age of pregnant women in the third trimester is 30.25 (6.1); the majority are
less than 35 years old; the majority of pregnant women in the third trimester give birth at more than 37 weeks
of gestation; the majority do not have clinical symptoms of Covid-19 or are asymptomatic; more than half had
a section caesarea delivery; more than half of 3rd-trimester pregnant women with comorbidities; the majority
had chest thorax results, namely cast and lugs within normal limits.

Table 2. overview of hematoma test results pregnant women trimester 3" with positive RT-PCR test results Covid-19

Variable Average (SD*) N (%)
Basophil % 0.256 (+ 0.125)
Low <0.3 58 (56.9)
Normal 0.3-1.4 44 (43.1)
Eosinophile % 0.658 (+ 1.302
Low 0.6 73 (71.6)
Normal 0.6 — 5.4 26 (25.5)
Hight > 5.4 3(2.9)
Hemoglobin g/dL 11.098 (+1.804)
Low <11 44 (43.1)
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Normal 11 — 14.7 56 (54.9)

Hight >14.7 2(2)
Lymphocytes % 11.67 (£7.134)

Low <23.1 96 (94.1)

Normal 23.2 — 49.9 5(4.9)

Hight >49.9 1(1)
Monocytes % 5.223 (+2.518)

Low < 4.3 30 (29.4)

Normal 4.3 -10 70 (68.6)

Hight >10 2(2)
Neutrophil % 82.173 (+9.69)

Low 39.8 1(1)

Normal 39.8 - 70.5 5(4.9)

Hight > 70.5 96 (94.1)
Platelets 103/uL 294.4 (+9.617)

Low < 150 3(2.9)

Normal 150 — 450 92 (90.2)

Hight >450 7(6.9)
WBC* 103/uL 14.53 (+1.578)

Normal 3.37 -10 23 (22.5)

Hight >10 79 (77.5)

*SD = standard deviation *WBC = white blood cell count

Table 2 shows the basophil value of 58 patients (56.9%) decreased, 44 patients (43.1%) were in normal
condition, the average basophil value was 0.256 (0.125) %. Eosinophil values in 73 patients (71.6%) were
low, 26 patients (25.5%) were normal and 3 patients (2.9%) were high, the average eosinophil value was
0.658 (1.302) %. HGB or hemoglobin values of more than half of pregnant women in the third trimester, 56
(54.9%) were normal, 44 patients (43.1%) were low and only 2 patients (2%) were high, the average
hemoglobin value was 11,098 (1,804) g/dL. The majority of pregnant women in the third trimester had low
lymphocyte values 96 patients (94.1%), 5 patients (4.9) were normal, and only 1 patient (1%) was high, the
average lymphocyte value was 11.67 (7,134) %. The majority of monocyte values in 70 patients (68.6%) were
normal, 30 patients (29.4%) were low, and only 2 patients (2%) were high, the average monocyte value was
5.223 (2,518) %. The neutrophil value of 96 patients (94.1%) was high, 5 patients (4.9%) were normal, and
only 1 patient (1%) was low, the average neutrophil value was 82.173 (9.69) %. Platelet values of 92 patients
(90.2%) were normal, 7 patients (6.9%) were high, and only 3 patients (2.9%) were low, the average platelet
value was 294.4 (9,617) X 103 /uL. White blood cell count (WBC) values in 79 patients (77.5%) were high
and 23 (22.5%) normal, the mean WBC value was 14.53 (1.578) X 103 /uL (see table 2).

4. Discussion

The study is descriptive with a retrospective approach, which uses secondary data in the form of medical
records in the 3rd trimester pregnant women who are confirmed positive for Covid-19 at Dr. Soetomo
Surabaya in the period March 2020 — August 2021 at the SMF Obstetrics and Gynecology Inpatient
Installation at Dr. Soetomo, Surabaya, Indonesia.
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From the results of the study through the collection of hematological data on pregnant women who were
confirmed positive for Covid-19 from March 2020 to August 2021 at the SMF Obstetrics and Gynecology
Inpatient Installation, 102 pregnant women met the inclusion criteria. The basophil count of 58 pregnant
women (56.9%) was low and 44 pregnant women (43.1%) were within normal limits. This is in line with
research conducted by Susilo et al which stated that a decrease in basophils was found in patients with Covid-
19 cases weight [7]. Sun et al. found a significant decrease in lymphocytes, eosinophils, and basophils [9].

The eosinophil value obtained in 73 pregnant women (71.6%) was low or decreased, this is in accordance
with a previous study conducted by Sun et al on 116 Covid-19 patients, namely routine peripheral blood
examinations that the number of eosinophils was below the normal number [9]. Decreased eosinophils may
describe severe cases of Covid-19 [7].

Our study showed hemoglobin values of 54.9% normal and 43.1% low or decreased. The results of
laboratory tests conducted by lipi and plebani (2021) reported that hemoglobin had changed in patients with
confirmed Covid-19 [10]. Patients with Covid-19 may develop anemia [11] [12]. The cause of anemia in
Covid-19 patients occurs due to the interaction between the SARS-Cov-2 virus and hemoglobin molecules
through CD26, CD147, and other receptors located on erythrocytes which will induce hemoglobinopathy
thereby inducing hemolysis and hemoglobin dysfunction. In sepsis, there is a decrease in the number of
hematocrit, erythrocytes, and hemoglobin [12]. In patients with severe COVID-19, hemoglobin levels were
significantly lower than in patients with mild COVID-19 [13].

The lymphocyte values in the study through medical record data were 96 pregnant women in the third
trimester (94.1%) who were low or experienced a decrease (lymphopenia). This result is in line with a
previous study conducted on pregnant women who found 45.5% had lymphocytopenia [14]. This result is also
in line with a study conducted in China which found 83.2% of patients with lymphocytopenia, 36.2% of
thrombocytopenia and 36.2% of leukocytopenia [15]. The lymphocyte value can determine the severity of
Covid-19, the number of lymphocytes or the immune system decreases as the severity of Covid-19 increases
[15].

The last type of leukocyte studied, namely monocytes, showed results in 70 pregnant women (68.6%)
normal and 30 pregnant women (29.4%) decreased. Decreased monocytes are often caused by the use of
glucocorticoids, stress, aplastic anemia. During pregnancy pregnant women have normal monocyte values
[16]. A decrease in monocytes was found in patients with severe Covid-19 cases [7].

In our study, almost all neutrophil values of 96 pregnant women (94.1%) were high and 5 pregnant women
(4.9%) were normal. This is in accordance with a systematic review conducted by Chamseddine et al which
stated an increase in neutrophils or called neutrophilia [17]. Susilo et a stated that in patients with severe
Covid-19 cases there was an increase in the number of leukocytes and neutrophil-lymphocyte ratio [7].
Neutrophilia can indicate viral infections, parasites, bleeding to myeloproliferative disorders [18].

In our study, the platelet count was 90.2% normal. The results are consistent with a previous study
conducted on 11 pregnant and 25 non-pregnant women at a University-affiliated tertiary medical center that
found normal values for hemoglobin, WBC, and platelets [14]. During pregnancy there can be a significant
decrease in platelets because the uterine wall is developing to compensate for fetal growth, lacerations in
blood vessels can occur, causing massive bleeding. Thrombocytopenia can occur in normal pregnancies
despite not being infected with Covid-19 and is an important indicator of the severity of COVID-19 [16] [19].
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Several studies have shown those patients with severe COVID-19 show lower platelet counts than patients
with mild COVID-19 [15][20][21][22].

The number of leukocytes or WBC values in 79 respondents (77.5%) increased. This indicates the
occurrence of leukocytosis. This result is by the systematic review of 48 literature by Chamseddine et al
which stated that the most common abnormality was leukocytosis [17]. Pregnant women with or without
Covid-19 may experience normal leukocytosis. This occurs because of an increased inflammatory response
which is an adaptation of the body's immune system and immunomodulation of the fetus [23].

This research still has several things that can be improved, namely first completing laboratory
examinations. The number of different laboratory tests in each patient so that many patients do not meet the
inclusion criteria. Second, it is necessary to increase the number of samples used. Third, it is necessary to
conduct further research in the form of analytical research to determine the predictor factors of mortality and
morbidity so that it can be used as a guide for better patient therapy

5. Conclution

The results of this study try to describe the results of laboratory tests, namely the results of blood tests in
the 3rd trimester pregnant women with positive RT-PCR test results for Covid-19 who are hospitalized at
SMF Obstetrics and Gynecology RSUD Dr. Soetomo, Surabaya, Indonesia. The hematological picture shows
a decrease in basophils, eosinophils, lymphocytes or also called lymphopenia. More than half of the normal
monocyte, platelet and hemoglobin values, an increase in neutrophils or also called neutrophilia and an
increase in the leukocyte count or WBC value indicate leukocytosis. Variations in the results of laboratory
parameters require further in-depth research to determine the predictors that significantly affect the mortality
and morbidity of COVID19 patients during treatment.
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