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Background: The coronavirus causing severe acute respiratory syn-
drome has infected over 2 million people worldwide, killed thou-
sands, and triggered a global pandemic. There is a scarcity of infor-
mation about pregnant and non-pregnant women who have coro-
navirus disease (COVID-19). This study's aim was to determine
whether the severe acute respiratory syndrome coronavirus 2 was
present in the vaginal fluid of infected women. Also, their platelet
counts were examined to see whether they were higher in severe ver-
sus moderate cases of the COVID-19 disease. Methods: Our Obstetrics
Clinic treated 31 women with confirmed COVID-19 (23 pregnant and
8 non-pregnant women) between 1 September 2020 and 30 Septem-
ber 2020). The existence of syndrome coronavirus 2 (SARS-CoV-2)
in vaginal fluid samples was used to determine evidence of genital
transmission of the virus. A clinical laboratory procedure, including
taking blood samples, IgG/IgM Rapid Test Cassette was performed
to validate SARS-CoV-2 infection. Vaginal swabs were retrieved from
SARS-CoV-2 positive patients between seven and 10 days of onset.
Swabs were inserted two or three centimetres into the vagina and ro-
tated three or five times. The swabs were immediately sent to the
lab for RT-PCR, and the patients' COVID-19 status was verified. The
real-time Polymerase Chain Reaction (BIORON Diagnostics GmbH's
- RealLine SARS-CoV-2 (B-Format) BI1020-96 Tests). Results: Patients'
vaginal fluids tested negative for SARS-CoV-2. Patients who tested
positive for SARS-CoV-2 had normal platelet counts. Discussion: Our
findings indicate that SARS-2 virus was not present in the vaginal
fluid of the 31 patients, meaning that sexual transmission of SARS-
CoV-2 is unlikely.
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1. Introduction
In March 2020, the World Health Organization (WHO)

announced that a novel coronavirus disease (COVID-19)
outbreak was now a pandemic, and it remains a global pub-
lic health emergency [1]. In symptomatic cases, transmission
occurs via a respiratory zoonotic virus. The infection pro-
gresses through an asymptomatic incubation period, which is
calculated to be approximately two to 10 days [2]. Most pa-
tients afflictedwith severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) have an upper respiratory infection.

They can experience a sore throat and fever, although they
typically recover without medication. However, symptoms
such as pneumonia and tissue hypoxia can become severe.
Devastating complications such as organ failure, septic shock,
pulmonary oedema, and acute respiratory distress syndrome
can result in a life-threatening condition [3].

SARS-CoV-2 has affected about two million people
worldwide. It has caused thousands of deaths and has be-
come a worldwide pandemic [3, 4]. SARS is transmitted by
airborne particles such as droplets or through direct contact
[5, 6]. It induces inflammation of the lungs that can ad-
vance to a cytokine storm in the most extreme cases [6]. It
is noteworthy that during pregnancy, cell-mediated immu-
nity is compromised; this results in a decreased resistance to
infectious diseases [7].

SARS-CoV-2 has been detected in diverse organs, and
in areas such as the throat and the anus; however, it has
not been detected in the uterus. Nonetheless, it is uncertain
whether SARS-CoV-2 can be transmitted through sexual in-
tercourse. In comparison, Ebola has been found in female
patients’ vaginal fluids [8]. We focused on pregnant patients
diagnosed with COVID-19 since pregnant women may face
a higher risk of SARS-CoV-2 infection and may experience
more complex health events.

COVID-19 can induce a variety of symptoms and diseases.
Certain patients can experience a severe pro-inflammatory
syndrome that is consistent with complex coagulopathy and
pro-coagulant endothelial phenotypes. Upon initial infec-
tion, COVID-19 cells increase fibrinogen andD-dimer levels.
This allows fibrinogen degradation products to be elevated.
Patients frequently present with moderate thrombocytope-
nia [9]. Patients diagnosed with COVID-19 can exhibit an
abnormally brief prothrombin time and partial thromboplas-
tin time [10]. Elevated D-dimer levels have been linked to
higher mortality rates [9]. In viral infections, thrombocy-
topenia, platelet secretion, and leukocyte interactions either
have deleterious or beneficial effects on the body’s immune
response [11]. A syndrome called thrombocytopenia is found
in 6%–42% of confirmed cases of COVID-19. In the 2003
SARS epidemic, 20%–55%of patients infected by the virus ex-
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hibited thrombocytopenia. Thrombocytopenia is also associ-
atedwithMiddle East Respiratory Syndrome (MERS).While
certain researchers have considered platelet counts to be a sig-
nificant indicator of mortality from COVID-19, others have
not [12].

Severe pneumonia that causes inflammation of the blood
vessels harms the pulmonary arteries and can induce throm-
bus in the earlier phases of the disease [13]. Despite the
administration of standard thromboprophylaxis, the occur-
rence of venous and perhaps arterial thrombosis remains
high in COVID-19 patients [14].

The clinical features and potential for transmission of
COVID-19 in pregnant women remains unclear [15]. There
is an urgent need to resolve the issues related to COVID-19
in pregnant women. There are concerns whether pregnant
women with COVID-19 develop distinct symptoms from
those of non-pregnantwomen. For instance, a non-pregnant
woman diagnosed with COVID-19 is more likely to have
had a sexually transmission of COVID-19 than is a pregnant
woman. Additionally, it could be more likely that a preg-
nant womanwho has been diagnosedwith COVID-19would
transmit the virus to her child.

The principles of obstetric treatment for pregnant women
with COVID-19 infection must be clarified [16]. In a clin-
ical setting, detailed clinical data from pregnant and non-
pregnant women with laboratory-confirmed COVID-19 in-
fection collected and analysed. Despite a rise in COVID-19
cases, there is a scarcity of information on the clinical as-
pects of COVID-19 in pregnant women. The purpose of this
analysis was to investigate whether pregnant women had ev-
idence of SARS-CoV-2 in their vaginal fluid and to analyse
their platelet counts.

2. Materials andmethods
COVID 19 was diagnosed based on the WHO’s Global

Health Intermediate Recommendations [4]. SARS-CoV-2
was evaluated using theWHO real-time RT-PCR (BIORON
Diagnostics GmbH’s - RealLine SARS-CoV-2 (B-Format)
BI1020-96 Tests) [17–20]. The COVID-19 IgG/IgM Rapid
Test Cassette (Biotech, Schiffgraben 41, 30175 Hannover,
Germany) was used in this study [21]. A clinical labora-
tory procedure, including blood samples for COVID-19 rapid
tests, was performed. Vaginal swabs were retrieved from
SARS-CoV-2 positive patients between seven and 10 days of
onset. Verbal permission was requested from all qualifying
participants. Qualifying patients were requested to partici-
pate in the trial, and all patients who agreed signed consent
forms. Ethical approval for the study was obtained from the
Research Ethical Committee of the University of Anbar, Iraq,
2020, No. 15. No patients were admitted to the intensive
care unit, and none had intrusive ventilation. All patients had
the capacity to comply completely with the usual gynaecolog-
ical examination protocol when the samples were retrieved.
They were also able to assume a lithotomy position. Vagi-
nal swabs were inserted 2–3 cm into the vagina and rotated

three to five times. The swabs were immediately submitted
to the laboratory for RT-PCR (Technology Quality Innova-
tion, Analytik Jena GmbH, Konrad-Zuse-Strasse, Jena, Ger-
many), and patients were confirmed as having COVID-19.
Patients with positive test outcomes were considered labora-
tory research patients. Two researchers and laboratory staff
members reviewed all results.

3. Results
A cohort analysis was performed with 23 pregnant and

eight non-pregnantwomenwhowere treated at our obstetric
clinic. All women reported COVID-19 symptoms between 1
September 2020 and 31 September 2020. Many of the pa-
tients were Ramadi residents. Patients were aged from 18 to
58 years (mean = 38). They reported fever (38 ◦C), followed
by fatigue.

Twelve patients’ laboratory examinations resulted in an
IgG-negative test, and 18 patients had a positive IgM test.
One patient had both a negative IgG and IgM tests. Fifteen
patients had both a positive IgG and IgM test. Four patients
had a negative IgM test.

At the initiation of the illness and the period of vaginal
screening, clinical tests were conducted. Thirty-one patients
had their vaginal fluids screened for the existence of SARS-
CoV-2. As shown in Table 1, the platelet count was within
the normal range for both pregnant and non-pregnant pa-
tients. None of the vaginal fluid samples tested positive for
SARS-CoV-2.

4. Discussion
Coronavirus causes acute respiratory distress, ranging

from asymptomatic or mild symptoms to serious illness re-
sulting in respiratory failure, shock,multi-organ dysfunction,
and even death. Data concerning COVID-19 related mater-
nal morbidity are not yet fully developed. They suggest a
complex path from asymptomatic disease to minor illness to
death [22]. The clinical symptoms of pregnant COVID-19
patients in this study varied considerably from asymptomatic
disease to quite serious complications. It was comparable to
previous research on non-pregnant patients [23, 24]. The
primary symptomswere fever and fatigue, while less frequent
symptoms included sore throat and shortness of breath. This
was in agreement with a previous study [23].

According to our research, the clinical presence of SARS-
CoV-2 infection during pregnancy is identical to that of non-
pregnant patients, as has been previously reported [4, 24, 25].
Fever was the most common presenting complaint in both
pregnancy categories and has been previously defined as the
most common presenting complaint overall [4]. The effects
of other viral infections on the female reproductive tract have
been studied in the past [26, 27]. For instance, the existence
of Zika Virus in women’s reproductive tracts was discovered
by Prisant et al. [26]. Furthermore, Bausch et al. [28] discov-
ered Ebola virus in the vaginal fluids of a woman with Ebola
fever 33 days after the epidemic began.
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Table 1. SARS-CoV-2 in vaginal fluid, IgG, IgM, platelet count, and patient data.

Patient no. Age, y Pregnancy month
Fatigue, joint pain,
and back pain

SARS−CoV−2 in vaginal fluid
was detected by RT−PCR

IgG IgM Platelet count

1 18 5 + − − + 200
2 36 − + − − + 200
3 20 6 + − + + 200
4 22 3 + − − + 200
5 58 − Ovarian cyst − + + 200
6 27 8 + − + + 176
7 37 8 + − − + 200
8 29 3 + − + + 200
9 24 5 + − + + 243
10 19 4 + − + + 222
11 42 9 + − + + 242
12 40 − + − + + 329
13 20 9 + − − + 187
14 32 5 + − + + 309
15 30 5 + − + + 255
16 37 − + − − + 228
17 18 6 + − + − 259
18 45 − + − + + 200
19 24 8 + − + + 174
20 22 8 + − + + 192
21 31 4 + − − + 195
22 45 − + − + − 200
23 26 6 + − + − 258
24 25 6 + − − + 202
25 22 8 Loss of smell and taste − − − 176
26 20 8 + − − + 313
27 22 6 + − + + 197
28 30 − + − − + 200
29 28 − Vaginal infection − − + 747
30 19 6 + − + + 113
31 21 4 + − + + 347

IgG, Immunoglobulin G; IgM, Immunoglobulin M; RT-PCR, Real time polymerase chain reaction; Absence of ‘Pregnancy month’ indicates a
non-pregnant patient.

Our study, in accordance with the Hong Kong study,
offers an initial view of the continuum of the disease and
the outcomes associated with SARS-CoV-2 infection during
pregnancy [16]. Based on a smaller sample (n = 10) in which
no SARS-CoV-2 was found in the vaginal fluid, similar find-
ings have recently been published [16]. The virus was not
present in the ovaries or uterus in clinical autopsy reports of
SARS patients. Vaginal fluids were not tested in one study
[29]. Research on the existence of SARS-CoV-2 in the fe-
male reproductive tract is limited. This topic is important as
it examines the potential for sexual transmission of the virus.
In this study, we included 31 women with COVID-19. Un-
like the Ebola and Zika viruses, SARS-CoV-2 was shown to
be absent in the vaginal fluids of people who had extreme
pneumonia. This study aimed to identify SARS-CoV-2 in the
vaginal fluid of pregnant and non-pregnant women. In pa-
tients who suffered serious SARS-CoV-2 respiratory symp-
toms, the swabs from their vaginal fluids showed that the
virus was not present. According to this study, the risk of

transmitting SARS-CoV-2 to sexual partners through a virus
in the vaginal canal is low; however, itmay exist at a low level.
In one study, 17 women with severe SARS-CoV-2 were ex-
amined [30]. However, no infection was found in the amni-
otic fluid or the blood of the umbilical cord [30].

Preliminary results from China indicated slight thrombo-
cytopenia in COVID-19 patients. This has been shown in
more than one-third of non-pregnant mothers [31]. In pre-
symptomatic patients, thrombocytopenia has not yet been
confirmed [31]. However, evidence concerning pregnant
women with COVID-19 is minimal [31, 32]. Thrombocy-
topenia may be widespread in pregnant women, affecting as
many as 10% of patients. Late pregnancy is the main cause
of gestational thrombocytopenia, which is mild in most cases
[31].

Thrombocytopenia in COVID-19 is often a marker of
the seriousness of the condition, according to the literature.
Platelets were examined in various phases of COVID-19 to
see whether they were higher in the severe versus moder-
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ate stages of the disease. In our research, we discovered that
platelet counts were unrelated to disease severity, which is
consistent with a previous analysis by Le Gouez et al. [31].

The platelet count was as low as 113 cells/mL among the
thirty-one women in the present study. Therefore, the de-
tection of late pregnancy thrombocytopenia was unlikely. In
pregnant women, thrombocytopenia is the most common
source of preeclampsia [33]. However, none of our patients
met the requirements for this condition. Similar findings
have recently been reported in a smaller sample (n = 3) in
which the number of platelets in one case was low (40 ×
109/L), rendering the diagnosis of thrombocytopenia in late
pregnancy impossible [34]. This is what our analysis ob-
served in serious as well as mild cases of COVID-19. Since
many pregnant women with low clinical risk have elevated
markers and many pregnant women with very high clinical
risk have regular markers, we did not include prothrombin
period, partial thromboplastin time, or D-dimer in our re-
search [35].

It is necessary to consider the potential limitations to this
study. The number of patients was limited. However, a sig-
nificant point to consider is the strength of our research. It
is difficult to conduct research with pregnant patients, es-
pecially during a pandemic. Accordingly, data are lacking
regarding COVID-19 and pregnancy. Women who par-
ticipated in this research represented all three trimesters of
pregnancy. This study examined typical SARS-CoV-2 symp-
toms. Laboratory tests for pregnant and non-pregnant pa-
tients with temperature, fatigue, joint pain, and cough were
conducted.

5. Conclusions
In conclusion, our research found that pregnant women

are indeed vulnerable to infection with SARS CoV-2. Efforts
should be made to minimize the rate of infection with SARS-
CoV-2 during pregnancy and the perinatal periods. Addi-
tional comprehensive care is required for pregnant women.
This analysis found no evidence of SARS-CoV-2 during test-
ing for SARS-CoV-2 in the vaginal fluids of pregnant and
non-pregnant women.
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