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The novel coronavirus disease-2019 (COVID-19) 
caused by the severe acute respiratory syndrome-coro-
navirus-2 virus was declared a global pandemic by the 
World Health Organization on 11 March 2020.1 
COVID-19 infection is spread through aerosol droplets 
or by direct contact, such as through the bodily fluids of 
the eye, nose, or mouth of another person, or an open 
cut, wound, or abrasion.2  

Despite the new data obtained every day about the 
disease, information about the effects on the pregnant 
population remains limited. As pregnancy is a process 
with partial suppression of the immune system, women 
are left defence less against viral infections. Pregnant 

women are extremely sensitive to respiratory pathogens 
and severe pneumonia. A condition of intolerance to 
hypoxia develops together with elevated diaphragm, in-
creased oxygen consumption, and oedema occurring in 
the respiratory tract mucosa.3 In a study of cases in 
1918, it was reported that the flu epidemic led to mor-
tality rates of 2%-6% in the whole population and 37% 
in pregnant women.4 Even seasonal flu seen in the win-
ter months increases morbidity rates in pregnancy. 
Therefore, the COVID-19 pandemic could cause seri-
ous health problems in pregnant women.  

The clinical condition of pregnant women who 
contract COVID-19 pneumonia is similar to that of the 
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general population.5 However, because of the low num-
bers of cases in studies and the sensitivity of pregnant 
women to respiratory pathogens and severe pneumo-
nia, it is necessary to maintain greater control of the 
process in pregnant women with COVID-19 infection. 
Therefore, pregnant women and newborns should be 
treated as a sensitive population in respect of the strate-
gies and precautions used in the prevention of infection.  

There is insufficient evidence related to the care 
of pregnant and breast-feeding women with COVID-
19, and limited data about the clinical condition and 
perinatal outcomes after infection. There is no evi-
dence of pregnant women presenting with different 
signs and symptoms or of a more severe disease 
course.6 There is no definitive evidence of the trans-
fer of infection from mother to infant in the third 
trimester with negative results obtained from the am-
niotic fluid, cord blood, vaginal discharge, maternal 
milk or from cultures from the throat of the infant. 
Similarly, there is insufficient evidence related to an 
increase in severe maternal or neonatal outcomes, and 
that infection is limited in the third trimester, but 
there are some reports of cases of early membrane 
rupture, fetal problems, and premature birth.6,7  

The COVID-19 pandemic has increased concerns 
about pregnancy. It is very important that infection be-
tween pregnant patients is prevented and controlled.8 
The aim of this study was to compare the serum D-
dimer, fibrinogen, and platelet values in pregnant pa-
tients with COVID-19 symptoms and polymerase chain 
reaction (PCR) positivity or PCR negativity.  

 MATERIAL AND METHODS 
A retrospective examination was made of the data of 
100 pregnant women who presented at the Gynae-
cology and Obstetrics Clinic of Tokat State Hospital 
between April 2020 and December 2020 with symp-
toms of COVID-19 infection (fever, cough, shortness 
of breath). All procedures in this research were ap-
plied in compliance with the principles of the 
Helsinki Declaration 2008. Approval for the study 
was also obtained from the Turkish Ministry of 
Health. Of the 100 patients, 50 were COVID-19 pos-
itive in a PCR test and 50 were negative. The study 
subjects were pregnant women aged 18-45 years, in 
the range of 8-41 weeks of pregnancy. The study ex-

clusion criteria were defined as active deep vein 
thrombosis, essential thrombocytopenia, or splenec-
tomy. A record was made for each patient of age, 
gravida, gestational week, COVID-19 symptoms 
(fever, cough, shortness of breath), and serum D-
dimer, fibrinogen, and platelet values at the time of 
presentation. The recorded parameters were com-
pared between the 2 groups of those who were 
COVID-19 PCR test positive and those who were 
COVID-19 PCR test negative. Approval for the study 
was granted by the Tokat Gaziosmanpaşa University 
Faculty of Medicine Clinical Research Ethics Com-
mittee (date: 16.3.2021, no: 83116987-317). All pa-
tients provided informed consent. 

PCR tests were applied to the pregnant patients 
with one or more of the complaints of fever, cough, or 
shortness of breath on presentation at the hospital. Di-
agnosis was made from quantitative reverse transcrip-
tion-PCR (qRT-PCR) analysis of samples taken from 
the lower (more sensitive) and/or upper respiratory 
tract. For highly suspicious cases with a negative first 
test result, the test was repeated. If 2 qRT-PCR tests 
were negative, COVID-19 infection was discounted.  

The American College of Radiology and the 
American College of Obstetricians and Gynecolo-
gists have started that, a single thoracic radiograph of 
a pregnant woman exposes the fetus to a negligible 
radiation dose of 0.0005-0.01 mGy, but as permis-
sion was not granted by any of the patients in this 
study, no chest X-rays were taken.  

Treatment for the pregnant women was planned 
as the restoration of the fluid and electrolyte balance. 
To minimize maternal hypoxia, the oxygen saturation 
level was closely and carefully monitored. Arterial 
blood gas analysis was applied. Full blood count, kid-
ney and liver function tests and clotting tests were 
regularly evaluated. If the gestational week was ≥26, 
cardiotocography was performed to monitor the fetal 
heart rate, and when necessary, ultrasound devalua-
tion of fetal growth and amniotic fluid volume was 
performed with umbilical artery Doppler. If the preg-
nancy was in earlier weeks, evaluation of amniotic 
fluid and fetal heart rate were accepted as sufficient. 
Paracetamol was used as anti-pyretic treatment, and 
low-dose fractioned enoxaparin was started as anti-
thrombotic treatment.  
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STATISTICAL ANALYSIS 
Statistically analysis of the study data was made 
using SPSS vn. 22.0 software (SPSS Inc, Chicago, 
IL, USA). In the reporting of descriptive statistics, 
mean±standard deviation, median, minimum and 
maximum values were used for continuous variables 
and number and percentage for categorical variables. 
To determine statistically significant results and 
changes in rates between groups, the Student’s t-test, 
Mann-Whitney U test, and chi-square test were used. 
The level of statistical significance was set at p<0.05.  

 RESULTS 
The data of a total of 100 pregnant patients were an-
alyzed. The PCR positive group (n=50) had a mean age 
of 28.16±5.39 years, mean gestational week of 22 
(range, 8-41), and mean gravida of 2 (range, 1-5). The 
PCR negative group (n=50) had a mean age of 
29.6±5.83 years, mean gestational week of 34 (range, 
10-41), and mean gravida of 2 (range, 1-5). No signif-
icant difference was determined between the groups in 
respect of age, gestational week, and gravida (p=0.293, 
p=0.097, p=0.660, respectively) (Table 1).  

The D-dimer levels of the pregnant patients were 
determined to be 1.78±1.04 mg/L in the PCR positive 
group and 0.97±0.48 mg/L in the PCR negative group. 
The serum fibrinogen levels were determined to be 
348.02±84.69 g/mL in the PCR positive group and 
265.84±92.1 g/mL in the PCR negative group. The 
serum D-dimer and fibrinogen values were determined 

to be statistically significantly higher in the PCR posi-
tive group than in the PCR negative group (p=0.001, 
p=0.001). No statistically significant difference was de-
termined between the groups in respect of the serum 
platelet value; PCR positive: 240.36±79.35, and PCR-
negative: 255.22±72.51 (p=0.387) (Table 1).  

The complaint of fever was observed in 37 
(74%) of the PCR positive group and in 31 (62%) of 
the PCR negative group. Cough was observed in 42 
(84%) of the PCR positive group and in 30 (60%) of 
the PCR negative group. Shortness of breath was ob-
served in 16 (32%) of the PCR positive group and in 
2 (4%) of the PCR negative group. The COVID-19 
symptoms of cough and shortness of breath were de-
termined at a statistically significantly higher rate in 
the PCR positive group than in the PCR negative 
group (p=0.008, p=0.001) and fever was observed at 
similar rates in the 2 groups (p=0.198) (Figure 1).  

 DISCUSSION 
In this single-centre study over a 9-month period, 50 
pregnant women with PCR test positivity for COVID-
19 infection and 50 pregnant women with a negative 
PCR test were examined and the results demonstrated 
that the serum D-dimer and fibrinogen levels were 
significantly higher in the COVID-19 positive pa-
tients. Of the clinical complaints of COVID-19, there 
was also seen to be a higher rate of cough and short-
ness of breath rather than fever in the pregnant pa-
tients with a positive PCR test for COVID-19.  

PCR test positive (n=50) PCR test negative (n=50) p value 
Age (years) 28.16±5.39 29.6±5.83 0.293 
Gestational week 22 (8-41) 34 (10-41) 0.097 
Gravida 2 (1-5) 2 (1-5) 0.660 
D-dimer (mg/L) 1.78±1.04 0.97±0.48 0.001*  
Fibrinogen (g/mL) 348.02±84.69 265.84±92.1 0.001* 
Platelet 240.36±79.35 255.22±72.51 0.387 
Fever 37 (74%) 31 (62%) 0.198 
Cough 42 (84%) 30 (60%) 0.008* 
Shortness of breath 16 (32%) 2 (4%) 0.001*

TABLE 1:  Demographic characteristics and laboratory test results of the pregnant women with COVID-19 
symptoms according to the PCR test results. 

Variables presented as mean±standard deviation, median (minimum-maximum) and n and %; PCR: Polymerase chain reaction. 
 *; the level of statistical significance was set at p<0.05.
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Pregnant women are extremely sensitive to res-
piratory pathogens and severe pneumonia. Even sea-
sonal flu seen in the winter months can increase 
morbidity rates in pregnancy. Therefore, the COVID-
19 pandemic may cause severe health outcomes in 
pregnant women. With the spread of COVID-19 
throughout the world, the concerns about pregnant 
patients have increased. As yet there is insufficient 
evidence in respect of the clinical strategies and ef-
fective protective methods required for the preven-
tion and control of the infection in pregnant women.9 
In the upper respiratory tract infections caused by 
COVID-19, just as in other viral infections, non-spe-
cific symptoms may be seen such as fever, cough, 
sore throat, muscle pain, listlessness, loss of appetite, 
dyspnea and nasal blockage. Atypical symptoms are 
seen in patients with weak immune systems such as 
the elderly and pregnant women. Diagnosis of the 
disease may be delayed during pregnancy as the 
symptoms frequently seen in COVID-19 infection, 
such as fatigue, loss of appetite, and dyspnea are seen 
physiologically in pregnancy.10,11 In the current study, 
the COVID-19 complaints of cough and shortness of 
breath were seen at higher rates than fever in the 
pregnant patients with a positive PCR test.  

Leukopenia, leukocytosis, and lymphopenia have 
been reported in patients with COVID-19, and of 
these, lymphopenia is seen most often. Elevated lac-
tate dehydrogenase and ferritin levels are common and 
high aminotransferase levels have also been reported. 
Normal serum procalcitonin levels on presentation 
may be seen in some patients with pneumonia, but 
there is a possibility of higher levels in those requiring 
intensive care. High D-dimer levels and severe lym-

phopenia have been associated with mortality.12 Co-
agulopathy originates from the simultaneous activa-
tion of clotting and fibrinolitic stages, probably 
triggered by sepsis, and causing consumption of the 
clotting factor. Coagulation may be thrombotic or he-
morrhagic. When it is considered that pregnancy is a 
condition with physiologically increased clotting, an 
increase in the third trimester of >50% over the base-
line of clotting factors such as fibrinogen and D-dimer 
adds to the complexity.13 In a previous study that ex-
amined 108 pregnant women with COVID-19, it was 
reported that 68% presented with fever and 34% with 
cough in the third trimester.14 Another study found a 
significant relationship between COVID-19 in preg-
nancy and symptoms such as fever, cough, shortness of 
breath, and anosmia.15 When it is considered that ele-
vated D-dimer levels are typical in pregnancy, it re-
mains uncertain which cut-off value shows a poor 
prognosis.13 Other than those who are pregnant, the an-
ticoagulation results of coagulopathic, septic patients 
improve.16 The current study results showed that the 
serum D-dimer levels were statistically significantly 
higher in the group with PCR positivity compared to 
those negative PCR test. 

In 2 guidelines that deal with coagulopathy in 
COVID-19, it is emphasized that elevated D-dimer, 
thrombocytopenia, and low fibrinogen are markers of 
poor prognosis for the risk of mortality.17,18 While low 
fibrinogen in pregnancy is the only clotting parameter 
associated with the severity of postpartum hemor-
rhage, fibrinogen <2 g/L has been shown to be related 
to COVID-19 with 100% positive predictive value.19 
In all patients presenting with COVID-19, routine 
measurements of D-dimer, prothrombin time and 
platelet counter is helpful in risk classification. The 
measurement of activated partial thromboplastin time 
and fibrinogen levels may be of value in pregnancy.20 
The current study results showed significantly higher 
levels of serum fibrinogen in the pregnant patients 
with PCR positivity for COVID-19 infection com-
pared to the PCR negative group. However, the same 
was not determined for serum platelet values.  

This study had some limitations, primarily the 
retrospective examination of patient files rather than 
the collection and analysis of current data. The low 
number of patients in both groups could have been 

FIGURE 1: The distribution of the COVID-19 symptoms in the pregnant women ac-
cording to the PCR test results.  
PCR: Polymerase chain reaction.
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the reason that significant results were not reached in 
the comparisons of some parameters. Therefore, fur-
ther prospective studies with a greater number of pa-
tients are still required.  

 CONCLUSION 
In conclusion, it can be seen from the results of this 
study that the levels of serum D-dimer and fibrino-
gen were higher in pregnant patients with COVID-
19 symptoms and a positive PCR test result compared 
to those who tested PCR negative for COVID-19 in-
fection. Therefore, routine measurements of serum 
D-dimer and fibrinogen levels in all pregnant patients 
presenting with COVID-19 symptoms may be useful 
for risk classification in respect of COVID-19 posi-
tivity and an early start to treatment. Furthermore at-
tention paid to cough and shortness of breath rather 

than fever in pregnant patients could accelerate the 
management of COVID-19 infection.  
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