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Summary

Introduction. Coronavirus infection may cause numerous com-
plications in pregnant women, as well as an increased risk for the
fetus. Disseminated intravascular coagulation and other coagu-
lopathies can be caused by coronavirus disease 2019 infection.
Case Report. A 22-year-old primigravida presented with a nine-
day history of dry cough, myalgia, nausea and fever. A nasopha-
ryngeal swab for severe acute respiratory syndrome coronavirus
2 infection was positive. The patient’s condition rapidly deterio-
rated, resulting in severe liver damage and disseminated intravas-
cular coagulation. Fetal cardiotocography showed a silent curve
with late decelerations, while the umbilical artery Doppler showed
end-diastolic block, indicating a fetal distress. Emergency cesar-
ean section was performed at 28+5 weeks of gestation. After the
cesarean section, the patient was treated with blood derivatives,
thromboprophylaxis and supportive therapy and recovered quick-
ly. Unfortunately, the premature infant died three hours after birth.
Conclusion. It is very important to simultaneously monitor the
parameters of the mother’s coagulation system, as well as the
condition of the fetus, because there is a possibility of developing
coagulopathies, including disseminated intravascular coagulation.
Key words: Disseminated Intravascular Coagulation; COV-
ID-19; Pregnant Women; Pregnancy; Treatment Outcome;
Pregnancy Outcome; Blood Coagulation Factors; Fetus

Introduction

Caused by a novel type of virus, severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2),
coronavirus disease 2019 (COVID-19) has exposed
vulnerable populations and healthcare systems to a
global public health crisis. Pregnant women are at a
higher risk of morbidity and even mortality due to the
susceptibility to pathogens and particularly immuno-
logic status [1]. Pregnant women with COVID 19 in-
fection are at an increased risk of adverse maternal
and neonatal outcomes. Premature rupture of mem-
branes, preterm labor, fetal growth restriction, intrau-
terine fetal demise and neonatal death are more fre-
quently observed in pregnant patients with SARS-

Sazetak

Uvod. Infekcija virusom korone moze dovesti do opasnih kompli-
kacija kod trudnica, kao i povecanog rizika za fetus. Diseminova-
na intravaskularna koagulacija, kao 1 druge koagulopatije, mogu
biti uzrokovane COVID-19 infekcijom. Prikaz slu¢aja. Dvadeset-
dvogodisnja trudnica (prvorotka) javlja se devet dana nakon po-
Cetka simptoma u vidu kaslja, bolova u misi¢ima, muc¢nine i povi-
Sene telesne temperature. Nazofaringealni bris na teski akutni
respiratorni sindrom korona virusa 2 bio je pozitivan. Stanje paci-
jentkinje se promptno pogorsalo u pravcu razvoja lezije jetre i di-
seminovane intravaskularne koagulacije. Kardiotokografski zapis
pokazao je silentnu krivu sa kasnim deceleracijama, dok je dopler
umbilikalne arterije pokazao enddijastolni blok, §to je ukazivalo
na fetalni distres. Trudnoca je zavrSena hitnim carskim rezom u
28+5 gestacijskoj nedelji. Postoperativno pacijentkinja je leCena
krvnim derivatima, tromboprofilaksom i suportivnom terapijom
$to je dovelo do brzog oporavka pacijentkinje, dok je kod nedono-
$Ceta zabeleZen smrtni ishod. Zakljuéak. Veoma je vazno istovre-
meno pratiti parametre koagulacionog sistema majke, kao i stanje
fetusa jer postoji moguénost razvoja koagulopatija, ukljucujuci
diseminovanu intravaskularnu koagulaciju.

Kljuéne reéi: diseminovana intravaskularna koagulacija;
COVID-19; trudnica; trudnoéa; ishod le¢enja; ishod trudnoce;
faktori koagulacije krvi; fetus

CoV-2 infection [2]. Although most pregnant women
infected with COVID-19 have good outcomes, a recent
systematic analysis showed that up to 3% of pregnan-
cies were associated with severe maternal morbidity
[3]. High mortality and its relationship with throm-
boembolic diseases in COVID-19 have attracted in-
creased attention [4, 5]. The COVID-19 appears to
cause a hypercoagulable state through unique mecha-
nisms linking thrombosis and inflammation [6]. Dis-
seminated intravascular coagulation (DIC) syndrome
has the highest morbidity and mortality rate of all the
complex obstetric coagulopathies [7, §].

We present a rare case of DIC induced by COV-
ID-19 infection. It is unusual that the patient developed
a potentially fatal complication in the third trimester
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Abbreviations

COVID-19  —coronavirus disease 2019

SARS-CoV-2 —severe acute respiratory syndrome coronavirus 2

DIC — disseminated intravascular coagulation

APTT — activated partial thromboplastin time

CPR — cardiopulmonary resuscitation

ISTH — International Society on Thrombosis and
Haemostasis

HELLP — hemolysis elevated liver enzymes, and low
platelet

TXA — tranexamic acid

of pregnancy, although she had mild clinical symp-
toms of COVID-19, absence of inflammatory signs
on chest X-ray, and absence of the signs of hemor-
rhagic syndrome. The purpose of the study was to
present our first experience with such a rare pathology
and to point to the challenges in diagnosing and treat-
ing pregnant women with COVID-19 infection.

Case Report

A 22-year-old primigravida, in the 28th week of ges-
tation, was admitted to the Department of Obstetrics
and Perinatology of the Clinical Center of Vojvodina in
Novi Sad. She presented with a nine-day history of
runny nose, anosmia, dry cough, myalgia, and fever.
The nasopharyngeal swab for SARS-CoV-2 infection
was positive nine days before admission. Other than
that, the course of the pregnancy was uneventful. On
admission, physical, ultrasound, laboratory and micro-
biological examinations were performed. The patient
did not receive any dose of the COVID-19 vaccine. On
admission, the patient showed cardiovascular and res-
piratory stability: blood pressure 90/60 mmHg, heart

Table 1. Laboratory test results
Tabela 1. Laboratorijski rezultati
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rate 92 bpm, respiratory rate 17 breaths/minute, body
temperature 36.5 °C, oxygen saturation of 99% on am-
bient air. The initial vaginal examination showed that
the vaginal part of the cervix was slightly shortened,
directed posteriorly and closed (Bishop Score of 1). The
uterine muscle tension was normal, without contrac-
tions, and there was no active vaginal bleeding or leak-
age of amniotic fluid during the examination. The ul-
trasound examination revealed a vital pregnancy with
the fetus in the cephalic presentation. The placenta with
calcifications was located on the anterior wall of the
uterine cavity without signs of ablation or retroplacental
hematoma. The fetal Doppler flow was normal on
admission: umbilical artery pulsation index was 1.02,
and amniotic fluid index was 12.8 cm. The cardioto-
cography was normal, revealing normal cardiac activ-
ity and reactive variability. A chest X-ray was per-
formed and it was normal, without signs of inflam-
mation and pathological changes in the lung paren-
chyma. The initial laboratory tests showed a high D-
dimer, a decreased platelet level, prolonged activated
partial thromboplastin time (aPTT), elevated liver en-
zymes, and normal fibrinogen levels (Table 1). The
patient was prescribed a prophylactic dose of low-
molecular-weight heparin and a prophylactic antibiotic
therapy with third-generation cephalosporin, because
of symptoms of the upper respiratory tract infection
and elevated values of inflammatory parameters. As
there was a risk of preterm labor, the patient received
corticosteroid therapy (dexamethasone) to aid the fetal
lung maturity. However, the control laboratory test
showed a disturbingly high concentration of D-dimer,
a decreased platelet level, and low fibrinogen levels
(Table 1). A multidisciplinary team with a hemostase-
ology specialist believed that differential diagnosis

On admission/Na prijemu 6h from admission/6¢ nakon prijema 12h from admission//2¢ nakon prijema

WBC 3.72 x 1091 3.65 x 10%1 3.16 x 1091
RBC 4.18 x 10'%/1 3.95x 10'%1 3.78 x 101
HGB 127 g/1 123 g/1 114 g/1
HCT 0.36 0.31
PLT 98 x 1071 80 x 1071 68 x 1071
PT 0.99 1.88
APTT 1.30 1.55
Fibrinogen 3.0 g/l 2.1 g/l 1.0 g/l
D-dimer 46.24 mg/l FEU 67.68 mg/l FEU 102.40 mg/l FEU
AST 95 u/l / 125 v/l
ALT 37 u/l / 56.5 u/l
LDH 472 u/l / 645 v/l
CRP 71.12 mg/1 60.9 mg/1 53.94 mg/1
PCT 0.26 ng/ml 0.33 ng/ml 0.28 ng/ml

Legend: WBC - white blood cells; RBC- red blood cells; HGB - hemoglobin; HCT - hematocrit, PLT - platelet count; PT - prothrombin
time; APTT - activated partial thromboplastin time; AST - aspartate aminotransferaze; ALT - alanine aminotransferaze; LDH -
lactate dehydrogenase; CRP - C-reactive protein; PCT - procalcitonin

Legenda: WBC — leukociti; RBC— eritrociti; HGB — hemoglobin; HCT — hematokrit; PLT — trombociti; PT — protrombinsko vreme;
APTT — aktivirano parcijalno tromboplastinsko vreme; AST — aspartat aminotransferaza; ALT — alanin aminotransferaza; LDH
— laktat dehidrogenaza;, CRP —C-reaktivni protein; PCT — prokalcitonin
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Figure 1. Umbilical artery Doppler (end-diastolic block)
Slika 1. Dopler umbilikalne arterije (end-dijastolni blok)

should include the onset of DIC. In the meantime, the
fetal cardiotocography showed a silent curve with late
decelerations, and the umbilical artery Doppler ultra-
sound showed an end-diastolic block (Figure 1), sug-
gesting impending fetal distress.

Given the deterioration of the mother’s laboratory
findings, the development of DIC, and fetal hypoxia,
an emergency cesarean section was performed at 28+5
weeks of gestation. The anesthesiologist used general
anesthesia because of the coagulation disturbances
and emergency of the procedure. During the opera-
tion, the patient received 2 units of fresh-frozen plas-
ma. Uncomplicated operation was completed within
40 minutes, and the total blood loss was 300 ml. Pelvic
drainage was performed to control possible bleeding
into the abdominal cavity in the early postoperative
period. The patient received broad-spectrum antibi-
otic therapy (ceftriaxone, metronidazole). The local
hospital guidelines were followed to prevent the spread
of COVID-19 [9]. The Apgar score of the newborn at
1 and 5 minutes was 0, and 1 at 10 minutes. Immedi-
ately after birth, the baby (960 g/39 cm) was in an
extremely poor condition, without heart activity, hy-
potonic, unresponsive and cyanotic. Following Euro-
pean Resuscitation Council guidelines, cardiopulmo-
nary resuscitation (CPR) was started. After 10 min of
CPR, the first fetal heartbeats were obtained. The pre-
mature baby was intubated and on mechanical venti-
lation with all the support measures, but unfortunate-
ly with lethal outcome 3 hours after birth.

During the following days of hospitalization, the
mother’s general condition was stable. She was treat-
ed with blood derivatives, thromboprophylaxis, an-
tibiotics, uterotonics, and supportive therapy. Post-
operatively, the patient received a total of 3 units of
resuspended red cells and 1 unit of fresh frozen plas-
ma. The ultrasound showed a collection of minimal
free intraperitoneal fluid (Figure 2). Pelvic drainage
comprised 10 - 100 mL of serous blood daily and was
removed on the fifth postoperative day. The micro-
biological smear of the uterine cavity taken during
cesarean section, and hemoculture and urine culture
came back negative. The histopathology examination
of the placenta showed small foci of inflammatory

Figure 2. Postoperative ultrasound image of minimal
free intraperitoneal fluid collection

Slika 2. Ultrazvucni prikaz kolekcije minimalne slo-
bodne intraperitonealne tecnosti postoperativno

infiltrates composed of neutrophils in the villi of the
placenta. Since the patient was recovering rapidly,
she was discharged in good general condition on the
10th day of hospitalization.

A written consent to publish this case report was
obtained from the patient. The review was approved
by the Clinical Center of Vojvodina Ethics Committee.

Discussion

The course of SARS-CoV-2 infection in most
pregnant women is usually mildly symptomatic.
However, it has been proven that both COVID-19
and pregnancy increase the prothrombotic potential
[10]. Even in healthy women, pregnancy triggers
many changes in the hemostatic system. The COV-
ID-19 infection appears to cause a hypercoagulable
state through unique mechanisms linking thrombo-
sis and inflammation [11]. An inflammatory proc-
ess of the endothelium damages its cells and dis-
rupts the anticoagulation process. This results with
a high level of von Willebrand factor [12]. The in-
teraction between activated response mechanisms,
neutrophils, monocytes, cytokines that they release,
the coagulation system, and the complement sys-
tem, triggers a process similar to immune throm-
bosis resulting in the formation of blood clots in
large and small vessels [13]. Several studies de-
scribe pregnant patients affected by COVID-19-
induced coagulopathies, and very few resulted in
adverse outcomes for both the mother and the baby
[14-16]. In 2021, Servante et al. presented a litera-
ture review on thromboembolic complications in
pregnant patients with SARS-CoV-2 infection,
which included 1,063 patients. Maternal mortality
due to coagulopathies was 0.01%, with two deaths
caused by the development of DIC. The condition
of 132 (0.12%) patients was serious and required
admission to the Intensive Care Unit [17]. In our
case, monitoring the laboratory findings over time
helped to establish an early diagnosis. Such an ap-
proach allows for detecting abnormalities in the
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Table 2. Disseminated intravascular coagulation score using the International Society on Thrombosis and Hemostasis
Tabela 2. Skor diseminovane intravaskularne koagulacije (DIK) Medunarodnog drustva za trombozu i hemostazu
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Platelet count (x10%1)
Broj trombocita

185 = 0 point
100 - 185 =1 point
50 - 100 = 2 points

<50 =1 point

Prothrombin time
Protrombinsko vreme

< 0.5 =0 point
0.5 - 1.0 =5 points
1.0 - 1.5 =12 points
> 1.5 =25 points

< 3.0 =25 points

Fibrinogen (g/1) 3.0 - 4.0 = 6 points
Fibrinogen 4.0-4.5=1 point
> 4.5 =0 point
Total points/Ukupno > 26 points = high probability of DIC/Velika verovatnoca za DIK

coagulation system and planning treatment in ad-
vance. A modified DIC risk assessment scale for
pregnant women was developed - the International
Society on Thrombosis and Haemostasis (ISTH)
DIC score (Table 2) [18]. A score of > 26 suggests
a high probability of DIC. The scale is characterized
by a high percentage of sensitivity (81%) and spe-
cificity (96%) for the diagnosis of intravascular
coagulation during pregnancy [19]. Our patient
scored 52, but the scale was used retrospectively. In
our opinion, adaptation and use of the scale in dai-
ly clinical practice would be helpful. According to
the ISTH guidelines, besides routine laboratory
analysis, D-dimer levels, platelet count, and pro-
thrombin time should be measured in all individu-
als having symptoms of COVID-19 [20].
Endothelial damage results in thrombotic micro-
angiopathy, which accompanies other severe preg-
nancy complications such as hemolysis, elevated liver
enzymes and low platelet (HELLP) syndrome, throm-
botic thrombocytopenic purpura, pregnancy-related
hemolytic-uremic syndrome and systemic lupus ery-
thematosus. Furthermore, abnormalities in laboratory
test results in these syndromes make it difficult to
make a diagnosis, which is not always possible due to
the overlap of symptoms [19]. For example, the atypi-
cal presentation of HELLP cannot be ruled out. There-
fore, a multidisciplinary team is critical in treating and
managing severe COVID-19 during pregnancy. The
use of tranexamic acid (TXA), an antifibrinolytic
agent, during a pregnancy complicated by intravascu-
lar coagulation, is still controversial. It acts by stabiliz-
ing clot formation, which is often reduced by system-
ic fibrinolysis. The WOMAN trial shows that TXA
significantly reduces the risk of postpartum bleeding
and maternal mortality. However, it must be used with
extreme caution. The use of TXA may be indicated in
DIC with enhanced fibrinolysis and severe hemor-
rhage [21]. As there were no signs of a hemorrhagic
syndrome, and in consultation with the hemostaseol-
ogy specialist, a decision was made not to apply TXA.
Our patient was also at high risk because of the ges-

tational age. Studies have shown that SARS-CoV-2
infection in the 2nd or 3rd trimester of pregnancy may
increase the risk of death due to cardiopulmonary
complications [22, 23]. In this case, after giving birth,
there was a quick, complete recovery and withdrawal
of symptoms. Unfortunately, the neonatal outcome
was unfavorable, which can be attributed to extreme
prematurity. At this time, there is a lack of evidence
on the adverse effects of maternal SARS-CoV-2 infec-
tion on the fetus [24], to be limited and associated with
some adverse consequences such as stillbirth and mis-
carriage [25]. It is important that fetuses have poor
toleration for acidosis and hypoxemia due to COV-
ID-19 infection, which leads to complications such as
preterm labor [26].

Despite all the efforts, data on pregnancy out-
comes in women with COVID-19 are limited. It is
currently known that pregnant women are a vulner-
able population at risk of severe infections. The in-
fected pregnant women need intensive care unit ad-
mission five times and mechanical ventilation four
times more than non-pregnant women with a similar
death rate [27]. The results of a multi-central adjudi-
cated case series performed in Iran demonstrated that
out of 9 pregnant women with severe infection, 1
recovered after a long hospitalization, 1 remained
ventilator-dependent with severe illness, and 7 died
[28]. Several authors researched the effects of the
virus on the placenta. The pathohistological findings
of the placenta in our case correlate with those in the
literature. The placenta’s pathological landmarks in
most viral infections are lymphoplasmacytic villitis
with the corresponding thickening of villi and inter-
villous hemosiderin deposition [29]. Only two case
reports established pathological placental findings
during the second-trimester miscarriages in women
suffering from COVID-19 infection [30]. A case-
report study from China reported placental findings
in three patients suffering from COVID-19 [31]. The
perivillous fibrin diffusion, presence of thrombi in
the fetal vessels and induced vascular malperfusion,
maternal vascular malperfusion, decidual arterio-
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pathy choriohemangioma, and multi-focal infarc-
tions were described for placenta from mother with
SARS-CoV-2 infection [29, 32, 33].

The COVID-19 infection during pregnancy
raises major concerns as its numerous aspects are
still to be discovered. Firstly, we still do not know
all the possible complications and adverse preg-
nancy outcomes. Secondly, the vertical transmission
of the virus from the mother to the child needs fur-
ther investigation. Thirdly, the treatment of preg-
nant women infected with the virus is still a matter
of debate among experts. They believe that clinical
recommendations for treating COVID-19 in preg-
nancy should be based on findings of the current
epidemic, while case reports of rare complications
of COVID-19 infection in pregnant women are par-
ticularly important [22].

There are some limitations of our report. We did
not evaluate the presence of SARS-CoV-2 in amni-
otic fluid, cord blood, or placental tissue, which
could further clarify the possibility of vertical trans-
mission. On the other hand, the complete diagnostic

protocol for the mother, including antinuclear, an-
ticardiolipin and anti-beta-2-glycoprotein antibody
tests, which came back negative, can be considered
an advantage of our study.

Conclusion

In summary, we described a case of maternal
coronavirus disease 2019 infection during the third
trimester of pregnancy, which led to liver and co-
agulation impairment and preterm delivery. We be-
lieve that these findings have significant public im-
plications because of the severity of the disease
progression, which endangers not one but two pa-
tients, and that is why we presented the diagnostic
and treatment protocol for such a rare pathology. As
there is a possibility of developing a disseminated
intravascular complication, a dangerous condition
that negatively affects both the maternal and neona-
tal outcomes, the recommendation is to pay attention
to coagulation status in the treatment of pregnant
women suffering from coronavirus disease 2019.
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