
Introduction
Since January 2020, SARS-CoV-2 (COVID-19) 
outbreak has turned to a public health emergency of 
international concern due to its high rates of mortality, 
rapid transmission (1,2), exponential growth of cases (3), 
diversity of symptoms (4), and dependency on empiric 
treatments (5,6).

Although all the age and sex groups are susceptible 
to COVID-19 infection, vulnerable populations such 
as the elderly, patients with systematic disorders and 
comorbidities, and pregnant women are at a higher risk 
of developing severe complications (7,8). Previous studies 
on infectious diseases such as H1N1 influenza pandemics 
and Zika fever suggest a higher rate of mortality in 
pregnant women and their developing fetuses (9,10) 
and further, viral pneumonia is considered as a major 
cause of fetal death (11). It is argued that physiologic 
changes during pregnancy, including alternations of 

immune system (12,13), adoptions of respiratory system 
(14), and establishment of a hypercoagulable condition 
(15) will all result in more susceptibility of pregnant 
women to get infected and consequently, experience 
pregnancy complications such as preeclampsia, irregular 
contractions (16), preterm delivery, respiratory distress, 
fetal distress, premature rupture of membranes (PROM) 
(17), disseminated intravascular coagulopathy (18), and 
stillbirth (19).

However, some other claim that there is poor evidence 
regarding the susceptibility of pregnant women to sever 
coronavirus infections including sever acute respiratory 
syndrome (SARS), Middle East respiratory syndrome 
(MERS), and COVID-19 (1,4,20). The evidence 
supporting intrauterine transmission of COVID-19 and 
transmission of virus through delivery and breast feeding 
is insufficient (21-23) and the infection symptoms are 
not definitely different or worse in pregnant mothers 
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Abstract
Background: COVID-19 that is caused by severe acute respiratory syndrome coronavirus 2, is being classified as a pandemic and 
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compared to non-pregnant women of the same age and 
even male patients (14,24). Moreover, the correlation 
between COVID-19 infection and a higher risk of fetal 
death is conflicting (12). The existing literature suggests 
that the male population are affected by COVID-19 
infection as extensively as the female population are, and 
therefore; women and particularly pregnant women are 
not essentially at a higher risk (25). Thus, the possible 
increase in rates of pregnancy termination or fetal death 
in the current outbreak might also be explained by 
reasons other than transmission of COVID-19 virus and 
induced antibodies through placenta; factors such as 
social concerns (26), intentional abortion, and especially 
mental health issues (27). Prevalence of mental health 
problems increases during outbreaks (28,29) and it is 
proposed that risk of infection, social isolation, domestic 
conflicts, and economic insecurity play a significant role in 
developing pregnancy-related anxiety during COVID-19 
pandemics (30).

Hypercoagulable state may have an important role in 
both pregnancy and COVID-19 infection. D-Dimer, the 
smallest fibrin fragment which may increase in blood 
after clot degradation may increase in normal pregnancies 
according to gestation age (31). In addition, studies have 
shown that infection with corona virus increases the 
possibility of clot formation (32). Considering the current 
controversy in literature, whether COVID-19 infection 
can change the incidence of fetal death in pregnant 
women, the present study aims to describe the fetal 
mortality rate (FMR) in five major hospitals in Kerman, 
Iran in a period of three months in outbreak, matched 
to the same period in non-COVID period in the prior 
year. Also, coagulopathy and anxiety were investigated as 
possible risk factors for fetal death.

Methods
Study design and setting
The present study is retrospective research, carried out in 
five major hospitals in Kerman, Iran. The data related to 
study variables was extracted from the hospital records in 
two separate and matched intervals: March 20, 2020, to 
June 20, 2020 (COVID-19) and March 21, 2019, to June 
21, 2019 (non-COVID-19). All inpatients aged 17 to 51 
were considered to enter the study through convenience 
sampling.

Assessment of fetal mortality rate
The FMR is considered one of the best indicators of 
the health care quality provided during pregnancy and 
childbirth. FMR is calculated using the number of total 
fetal deaths in the numerator and the number of total 
births (live and dead births) in the denominator but by 
varying the criteria for gestational age and weight to 
define fetal death. To describe the effects of COVID-19 
pandemic on FMR, the delivery status of all pregnant 17 

to 51 years old women attributed to five major hospitals 
of Kerman city, including the total numbers of abortion, 
preterm delivery, and normal delivery were extracted by 
the study authors or hospital staff. Any history of fetal 
death or successful pregnancy was noted.

Assessment of coagulopathy 
The patients were classified into younger (85 cases of 222) 
and older (137 cases of 222) than 30 years old subgroups. 
The evidence suggests that both pregnancy and COVID-19 
infection induce hypercoagulation by triggering coagulation 
and fibrinolytic cascade, mostly featured with elevation 
of D-dimer levels and prolonged prothrombin time (PT) 
and activated partial thromboplastin time (aPTT) (33, 
34). Therefore, the values of D-dimer and PT in pregnant 
women were obtained from the hospital records regardless 
of employed laboratory method or equipment. 

Assessment of anxiety 
Maternal general anxiety in COVID-19 outbreak was 
evaluated using PROMIS-Anxiety Short Form. The 
participants were contacted and the Persian version of 
PROMIS-Anxiety Short Form was used to interview the 
patients by a psychologist. The questionnaire consisted 
of 8 Items each scoring 1 to 5 and an overall score of 8 
to 40, an overall T-score ranging 60-69.9 is indicative 
of moderately elevated anxiety symptoms and mothers 
with T-scores equal or greater than 70 are diagnosed 
with severely elevated anxiety (35). The answers to the 
questions were classified in either of four sub-groups: WI: 
women younger than 30 years with first pregnancy, WII: 
women younger than 30 years with previous pregnancies, 
WIII: women older than 30 years with first pregnancy, 
and WIV: women older than 30 years with previous 
pregnancies.

Assessment of maternal and fetal death age 
The data related to the maternal and fetal death age were 
collected from available files of both groups. Mean and 
standard deviation were calculated and t test were used to 
compare the data. The correlation between maternal age 
and fetal death age was also studied.

Statistical analysis
The difference in frequency of fetal death incidence 
between COVID-19 and non-COVID-19 span was 
analyzed using chi-square test. For the purpose of risk 
estimation, the odds ratio (OR) was calculated with a 
confidence interval of 95%; significance level was set to be 
0.05. The analysis was carried out using SAS (version 9.4; 
SAS Institute Inc., Cary, NC, USA). 

Results
Fetal mortality rate
A comparison of FMR during COVID-19 and non-
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COVID-19 span is shown in Table 1. During the 
COVID-19 period, the frequency of fetal death increased 
in comparison to the parity (10.86% vs 7.97%). Also, the 
risk of fetal death was 40% higher in COVID-19 period 
(OR = 1.40, 95% CI: 1.14 – 1.72, P = 0.0012).

Laboratory findings
PT and aPTT tests were analyzed in 26% of younger 
pregnant individuals (22 cases) and 38% of older ones (52 
cases). The results indicated that 59% of the first group 
and 79% of second group had mildly prolonged PT and 
aPTT time. Unfortunately, D-dimer test was done for only 
7.2% of all pregnant individuals (16 of 222 cases), and its 
level in 69% of these mothers (11 cases) was higher than 
the normal level.

Anxiety 
Maternal general anxiety was assessed by PROMIS 
form. In WI group, 64% of the participants filled the 
questionnaire and approximately 4% of them had 
symptoms of mild anxiety. Participation rates in WII, 
WIII, and WIV groups were 46.5%, 76.5%, and 66.5%, 
respectively. Of WII participants, 10% showed moderate 
and 5% showed severe anxiety symptoms. 23% of women 
in WIII group had severe anxiety symptoms, and in WIV 
group, about 11% had moderate anxiety and 2.5% were 
severely anxious.

Comparison of anxiety in women based on the number 
of pregnancies
Table 2 shows the average anxiety in women based on the 
number of pregnancies.

Table 3 shows the results of the t-test for comparing 
anxiety in women based on the number of pregnancies.

The significant level of Levene’s test (F = 0.44) indicating 
the homogeneity of anxiety variance in two groups. 

According to the T-test results (T = 3.59), level of anxiety 
in the first pregnancy is significantly higher than other 
pregnancies.

Maternal and Fetal death age
Table 4 shows the mean and SD of maternal and fetal 
death age in two groups.

Based on the data in the table above; The mean and 
SD of fetal death age was (9.96 ± 3.44 months) in Covid 
infected group while it was (9.79 ± 3.64 months) in non-
infected group. T-test was used to compare the age of fetal 
death in the two groups. Table 5 shows the results of the 
independent t-test in this area. 

According to the results of Levene’s test for evaluating 
the homogeneity of variable variance in the studied 
groups, considering that the value (F = 0.34) is at a level 
higher than (P < 0.05), it can be said that the variances 
are homogeneous. The results of the t-test with statistical 
value (T = 0.48) and (df = 401) indicate that there is no 
significant difference in the age of fetal death during and 
before the Covid period.

Table 6 shows the correlation between maternal and 
fetal death ages. 

The results revealed that this correlation was significant 
(R = 0.58) at the level of (P < 0.01). In other words, 
increasing the maternal age increases the age of fetal death. 
Chi-square test was used for evaluating the status of the 
D-dimer trend based on age; Table 7 shows the frequency 
of D-dimer status at age intervals.

Table 8 shows the observed and the expected frequency 
in the chi-square test.

Table 9 shows the final results of the chi-square test 
to examine the trend of changes in the D-dimer index 
based on aging. According to the results, the obtained 
statistical value (8.22) with (df = 4) is significant at the 

Table 1. Frequency of fetal death during COVID-19 and non-COVID-19 spans

Time span
Fetal death

OR (95% CI) P value
Yes, N (%) No, N (%)

COVID-19 222 (10.86) 1823 (7.97)
1.40 (1.14–1.72) 0.0012*

Non-COVID-19 180 (89.14) 2078 (92.03)

* Significant at P = 0.05.

Table 2. Mean of anxiety in women by number of pregnancies

 Groups  Mean SD

First pregnancy 3.52 1.41

 Second pregnancy and more 2.12 1.17

Table 3. T-test results comparing anxiety in women based on the number of 
pregnancies

T-test Levene’s test

Significance level df T Significance level F

P < 0.05 158 3.59 0.374 0.44

Table 4. Mean and SD of maternal and abortion age in covid infected and 
non-infected groups

Groups Variable Mean SD

COVID infected
Fetal death age (months)

9.96 3.44

Non-infected 9.79 3.64

COVID infected
Maternal age (year)

31.9 4.2

Non-infected 31.4 4.4

Table 5. Independent t-test results comparing the age of fetal death in two 
groups of the covid infected and non-infected periods

T-test Levene’s test

P value df t P value F

0.17 401 0.48 0.55 0.34

Table 6. Correlation between maternal and fetal death age in both groups

Variable
Abortion age

P value 
R

Age 0.58 < 0.01
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level of (P < 0.05). As a result, it can be concluded that with 
increasing age, the D-dimer index level increases.

Discussion
Although the first reports of COVID-19 infection dates back 
to more than three years ago and much endeavor has been 
made to identify the relevant complications and possible 
risk factors, there has been left significant controversies 
regarding the exact mechanisms of pathogenicity, 
appearance of symptoms, and mortality (36,37). We 
observed that rate of fetal death has significantly increased 
matched to the same period in the prior year, suggesting 
that COVID-19 infection, even asymptomatic, could 
be a risk to pregnancy outcomes. Pregnancy, by nature, 
alters the biologic functions to preserve the allogenic 
fetus, assist in fetus development, and also protect mother 
and fetus against pathogenic agents (16). Regarding the 
respiratory system, functional residual volume reduces, 
diaphragm elevates, and respiratory mucosa becomes 
edematous. Limitation of lungs to expand, and upper 
respiratory tract contracts due to elevated levels of 
estrogen and progesterone; which all put the pregnant 
mother at a higher risk of getting infected by air-borne 
pathogens (14). Furthermore, the mother immunity 
undergoes three different stages: proinflammatory phase 
in the first trimester resulting in placenta formation 
and fetus implementation, anti-inflammatory phase 
in the second trimester to help the fetus grow, and 
another proinflammatory phase in the third trimester 
for advancement of pregnancy and delivery (38). These 
adoptions lead to a state called “immune clock” mainly 
featured by increased susceptibility of innate immune cells 
(such as NK cells and monocytes) and suppression of T and 
B cells. However, lymphopenia is known to be correlated 
with severity of symptoms and need to critical care in 
COVID-19 cases (39,40). On the other hand, the literature 
suggest that COVID-19 infection is likely to trigger a 
cytokine-storm with mediation of antibody dependent 
enhancement (ADE), manifesting severe inflammatory 

responses, particularly in the first and the third trimester, 
that in turn will induce pregnancy adverse outcomes 
and fetus neural dysfunctions (41-44). Hemostasis is 
another biologic procedure with major changes during 
pregnancy that appears with a hypercoagulative state 
that includes an increase of fibrinogen and D-dimers by 
50% which, the latter is an indicator of poor prognosis 
in COVID-19 patients (45,46). Some other also suggest 
that mortality rates increase with prolongation of PT 
and aPTT, thrombocytopenia, and fibrinogen decrease 
as a result of elevated fibrin degeneration in COVID-19 
inpatients (47-49). Our findings indicates that PT and 
aPTT has mildly increased in 59% of WI and WII, and 
by 79% in WIII and WIIII participants. Our investigation 
is the study to question the coagulopathy as a risk factor 
of fetal death in COVID-19 setting. There are case 
report studies confirming COVID-19 coagulopathies in 
pregnancy: progressive thrombocytopenia, prolonged 
aPTT, fibrinogen reduction, and elevation of D-dimer in 
two cases (50), pulmonary embolism (51), and thrombosis 
in ovarian vein (52).

While, we could not gain the laboratory data of all women 
but our findings have shown coagulation problems may be 
in relation to fetal death in pregnancy. Furthermore, this 
study identify increase age is a risk factor for coagulopathy 
and fetal death in pregnancy. In addition to, our findings 
showed that anxiety have been known as a risk factor for 
fetal death. Since the level of anxiety in first pregnancy 
women was higher than women with previous pregnancy; 
So, obtaining fetal death reduction depend on more 
attention to first pregnancy women in pandemic period.

The level of anxiety in first pregnancy women was higher 
than no first pregnancy women. So, first pregnancy women 
need more attention to fetal death reduction. A large body 
literature propose that catecholamines mediate the severity 
of anxiety symptoms by modulating limbic structures 
and amygdala, (53). Excessive levels of catecholamines in 
pregnant women is associated with arterial hypertension 
and later with gestational hypertension, preeclampsia, and 
eclampsia which all may lead to fetal death (54, 55). Also, 
pregnancy-related anxiety is associated with higher risk of 
pre-term birth and low birth weight (56). 

We observed a significantly higher rate of fetal death 
in COVID-19 setting and we suggest coagulopathy and 
anxiety as a main risk factor of such adverse effect. Data 
regarding vertical transmission of virus through placenta 
is lacking, hence, presence of the virus in amniotic fluid, 

Table 7. Frequency of non-traded D-dimer condition in age interval

Age category Frequency Percent Compression percentage

17-25 7 14.6 14.6

26-30 9 18.7 33.3

31-35 14 29.2 62.5

More than 35 18 37.5 100

Table 8. Observed and expected frequency in chi-square test

Age category Observed frequency Expected frequency

17-25 7 12

26-30 9 12

31-35 14 12

More than 35 18 12

Table 9. Final results of Chi-square test examining the trend of changes in 
D-dimer index based on age

Index Value

Chi-square 8.22

df 4

P value 0.02
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cord blood, and breast milk in COVID-19-possitive 
mothers is not evident yet. However, a case report study 
indicates ischemic-hemorrhagic lesions in a COVID-19 
patient placenta in her second trimester, suggesting that 
fetal loss is caused by a local inflammation and expression 
of angiotensin-converting enzyme 2 receptor (ACE2) in 
placental tissue and essentially, ACE-2 receptor expression 
is the reason why pregnant woman are at a higher risk of 
obstetrical complications following SARS-CoV-2 infection 
(57,58). ACE-2 is the mediator of binding coronaviruses 
to the host cells and although this enzyme has shown 
to have beneficial effects in acute injuries of respiratory 
system, over expression of this enzyme in response to 
oestrogens elevation can lead to more susceptibility to 
SARS-CoV-2 infection and pregnancy adverse outcomes 
(59). In another case report of second trimester stillbirth, 
accumulation of neutrophiles and monocytes in the sub-
chorial space, intervillous thrombosis, and inflammation 
of umbilical connective tissue has been observed as 
histopathologic findings of placenta (60). 

Conclusion 
Concerning the limitations of this study, it should be 
mentioned that if possible congenital defects had been 
primarily monitored in aborted fetuses it could be 
informative; however, unfortunately, we were not able 
to check infections in aborted fetuses. Overall, the data 
obtained from the present investigation showed during the 
COVID-19 pandemic, pregnant women are at significantly 
higher risk of fetal death, compared to the healthy 
pregnant population. Vascular coagulation without other 
symptoms of disease and elevated anxiety and disruption 
to receiving prenatal care grow unsuccessful pregnancy in 
pandemic period. 

So, an appropriate strategy should be taken to check 
out the rate of the infection of the SARS-CoV-2 in 
asymptomatic pregnant individuals at the perinatal 
period, and more precise care and social supports should 
be considered to the pregnant patients.
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