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Prvo i jedino
Osiguranje zdravstvenih radnika
i u doba pandemije!

#SigurnaProfesija

Zaštitite i Vi svoju karijeru 

od profesionalne pogreške.

Zašto ugovoriti osiguranje
“Sigurna profesija”?
Medicinsko osoblje je oduvijek, a posebno u vrijeme pandemije, 
jako izloženo nizu neugodnih situacija povezanih s profesional-
nim rizicima. S obzirom na složenost medicinskog poziva i 
činjenicu da se u doba koronavirusa neminovno povećava svijest 
o odgovornosti, ne čudi povećano interesovanje ljekara i drugih 
zdravstvenih radnika za rješenja kako zaštititi sebe i svoje poslova-
nje u doba krize.
 

Osiguranje za sve zdravstvene radnike
„Sigurna profesija“ je proizvod koji je namijenjen ne samo 
zdravstvenim radnicima koji su u radnom odnosu ili obavljaju 
samostalnu djelatnost, nego i zdravstvenim ustanovama, koje 
žele obezbjediti zaštitu za svoje uposlenike i obezbjediti kontinui-
tet poslovanja firme. Osigurati se mogu doktori medicine, dokto-
ri stomatologije, medicinsko osoblje, farmaceuti i pripadnici 
drugih srodnih zanimanja.

Sigurna profesija u nesigurnim vremenima
Proizvod je posebno koristan u neizvjesnim vremenima jer 
pruža osiguranje profesionalne odgovornosti i pravne zaštite u 
slučajevima, na primjer, pokretanja postupka zbog profesional-
ne pogreške doktora ili zdravstvenog osoblja koji mogu rezulti-
rati velikim finansijskim gubicima. 

Prve štete već isplaćene
Ljekari i stomatolozi, koji su prije proglašenja pandemije sklopili 
sa UNIQA osiguranjem ugovor o osiguranju koji uključuje rizik 
finansijskog gubitka u slučaju prekida rada, već su imali priliku 
da se uvjere u opravdanost i benefite osiguranja. Odštete su 
isplaćene privatnim doktorima i vlasnicima specijalističkih 
ordinacija u Banja Luci, Sarajevu i Živinicama koji su pretrpili 
gubitak prihoda uslijed prekida rada zbog pandemije koronavi-
rusa. Zahvaljujući UNIQA osiguranju, pomenuti doktori mogu 
lakše prebroditi trenutnu situaciju i umanjiti negativne posljedi-
ce pandemije u narednom periodu.

   Iskustva naših klijenata pogledajte na www.uniqa.ba

Više informacija putem dežurnog telefona 061 723 842 ili 
e-maila info.uniqa@uniqa.ba

Pravi izbor

Zahvaljujući „Sigurnoj profesiji“ svi zdravstveni radnici za 
relativno simboličan godišnji iznos mogu obezbjediti komplet-
nu zaštitu od profesionalne odgovornosti, pravnu zaštitu u 
krivičnom i prekršajnom postupku kao i osiguranje finansijsk-
og gubitka. 

Šta osiguranje 
pokriva?
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ABSTRACT

Aim To investigate clinical presentation of COVID-19 infection 
in pregnancy, its course during pregnancy, effects on pregnancy 
outcomes for both mothers and newborns as well as the potential 
for vertical transmission.

Methods This retrospective observational study included all iden-
tifi ed COVID-19-positive pregnant women admitted to the Can-
tonal Hospital in Zenica at any stage of pregnancy or labour from 
30 April 2020 to April 30 2021. Maternity and newborns were 
followed until discharge from the hospital.

Results Twenty-four pregnant women were positive for CO-
VID-19. There were 79.2%  asymptomatic cases, 12.5% had mild 
symptoms, while 8.3% had more severe forms of the disease. 
The main follow-up morbidities were high BMI 33.3%, anaemia 
16.7%, thrombocytopenia 12.5%, hypertensive disorders 4.2% 
and diabetes 4.2%. The rate of premature births was 33.3%, while 
8.3% pregnant women had premature rupture of the amniotic sac. 
Caesarean section was done for 75% women while 25% delive-
red vaginally. Previous caesarean section (54.2%) was the most 
common indication for operative completion of labour. Twenty-
three (92%) live babies were born, of which 8 (33.3%) were ad-
mitted to the neonatal intensive care unit. Two (8%) intrauterine 
foetal deaths were recorded that occurred before admission to 
our hospital. Two infants (8.7%) had a positive PCR test for CO-
VID-19.

Conclusion COVID-19 viral disease in pregnancy is usually pre-
sented as an asymptomatic or mild disease. It is associated with 
high rates of preterm birth, admission of newborns to the intensive 
care unit and intrauterine foetal death. Vertical transmission is po-
ssible but the newborns were asymptomatic.

Key words: COVID-19, pregnancy, pregnancy outcome, SARS-
CoV-2, vertical infection transmission 
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) identified in December 2019 is the 
cause of COVID-19 disease (1,2). The first case of 
the disease that tested positive in Bosnia and Her-
zegovina was recorded on 5 March 2020 in Banja 
Luka after returning from a visit to Italy. By 22 
April 2021, Bosnia and Herzegovina reached the 
fourth highest death rate per 1,000,000 inhabitants 
in the world, with 2,404 deaths per 1,000,000 1 
million. In addition, access to testing in the country 
was less accessible as Bosnia and Herzegovina had 
had the 4th lowest testing rate in Europe since De-
cember 30. According to the World Health Organi-
zation in Bosnia and Herzegovina from 3 January 
2020 to 18 May 2021 202,419 confirmed cases of 
COVID-19 were recorded with 9,026 deaths (3).
As this is a new disease, information on the effect 
of COVID-19 on the outcome of pregnancy for 
both mother and fetus is limited. Considering 
knowledge gained from previous human corona-
virus epidemics such as Middle East Respiratory 
Syndrome (MERS) and severe acute coronavirus 
syndrome (SARS-CoV), it is hypothesized that 
COVID-19 disease may lead to a worse outcome 
in pregnant women compared to the healthy po-
pulation (4,5). Earlier reports (6,7) did not show 
an increase of adverse effects of COVID-19 on 
pregnant women; however, there is evidence to 
show a higher risk of severe disease and incre-
ased admission to the intensive care unit of pre-
gnant women with COVID-19 disease compared 
to non-pregnant women (8,9). There is no clear 
evidence of optimal delivery time, safety of va-
ginal delivery, and whether a caesarean section 
prevents the transmission of SARS-CoV-2 virus to 
the newborn at the time of delivery (10-12). Also, 
studies describing the prevalence of maternal and 
neonatal complications and brief narrative reviews 
suggest a possible increased risk of preterm birth 
in pregnant women with COVID-19 (13,14).
The aim of our study was to investigate clini-
cal presentation of COVID-19 infection in pre-
gnancy, pregnancy outcome, as well as the poten-
tial for vertical transmission. 

PATIENTS AND METHODS

This prospective observational study was con-
ducted at the Cantonal Hospital, Zenica, Bosnia 
and Herzegovina (B&H) by collecting data from 

24 identified COVID-19-positive pregnant wo-
men admitted to the Department of Gynaeco-
logy and Obstetrics at any stage of pregnancy 
or labour from 30 April 2020 to 30 April 2021. 
Data on maternal demographic characteristics, 
presenting symptoms, associated co-morbidities, 
pregnancy outcome, neonatal outcome and com-
plications from medical histories were collected. 
Mothers and newborns were followed until disc-
harged from the hospital.

Methods 

All pregnant women with suspected or previously 
confirmed COVID-19 infection were at first exami-
ned in the triage area and transferred to a negative, 
suspected, or positive (isolation) room according 
to their screening status for COVID-19. All health 
workers wore appropriate protective equipment 
and followed valid social distance protocols.
Pregnant women with suspected COVID-19 in-
fection admitted to the hospital (including fever, 
dry cough, and tiredness, loss of taste or smell, 
aches and pains, headache, sore throat, nasal con-
gestion, red eyes, diarrhoea, or a skin rash) were 
tested according to the diagnostic-therapeutic 
protocol for the treatment of COVID-19 positive 
patients at the Cantonal Hospital in Zenica. Tests 
for SARS-CoV-2 based on reverse transcriptase 
polymerase chain reaction (RT-PCR) (15) were 
done at the Department of Microbiology of the 
Cantonal Hospital in Zenica.
Asymptomatic women and those with mild symp-
toms of COVID-19 infection were discharged 24 
hours after vaginal delivery and 48 hours after ca-
esarean section with advice on home isolation and 
according to the current procedure. If the patient 
was discharged from hospital less than 14 days after 
the last positive PCR test, or three weeks after pro-
blems related to COVID-19, she was released with 
a recommendation on a 14-day home isolation.
All newborns were tested to COVID-19 infection 
within 24 hours of birth. Unfortunately, due to 
the specific organizational structure of the Inten-
sive Care Unit (ICU) of the COVID Department, 
rooming in was not allowed.

Statistical analysis

Data on 24 positive pregnant women for CO-
VID-19 admitted to our hospital during the one-
year study period (between 30 April 2020 and 
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30 April 2021) included the age, gestational age, 
symptoms, associated comorbidities, mode of de-
livery, and details of neonates. Continuous varia-
bles are expressed as mean +/- standard deviation 
(SD). All categorical variables are expressed as 
frequency and percentages.

RESULTS

In the period from April 2020 to April 2021, a total of 
2,388 pregnant women were admitted to the Gyna-
ecology and Obstetrics Department of the Cantonal 
Hospital Zenica. Out of  those, 24 (1%) were con-
firmed to be COVID-19 positive. All 24 COVID-19 
positive pregnant women gave birth within 48 hours 
of admission to our facility. Out of 24 positive wo-
men, 5 confirmed that they had had contacts with 
infected individuals and in 19 (20.83%) the source 
of infection could not be identified.
The first confirmed COVID-19 positive pregnant 
woman, and the first positive pregnant woman 
who gave birth by caesarean section, was ad-
mitted on 30 April 2020. Since then, there has 
been a slight increase in infected pregnant women 
in July and an exponential increase in the number 
of cases during October, reaching a peak from 2 
to 10 October, followed by a decrease from De-
cember 2020 to February 2021. An exponential 
increase was again recorded during the months 
of March and April that followed the onset of the 
third wave of coronavirus in B&H (Figure 1).

Of the 24 COVID-19 positive pregnant women, 
19 (79.2%) were asymptomatic, three (12.5%) had 
mild symptoms (cough, fever, rhinitis, myalgia or 
fatigue); two (8.3%) had COVID-19 pneumonia 
and a more severe clinical presentation, and they 
were admitted to the Intensive Care Unit (ICU) of 
the COVID Department due to the need for non-
invasive ventilation support. Due to obstetric in-
dications (pelvic presentation in multigravida and 
premature birth and premature rupture of foetal 
membranes in primigravida), they were delivered 
by caesarean section within 24 hours from the mo-
ment of admission to the ICU COVID Department; 
they were retested after 14 days and with the results 
of the COVID-19 negative test they were dischar-
ged in a stable condition for further home treatment. 
The main comorbidities recorded were high BMI 
(body mass index) in eight (33.3%), anaemia in four 
(16.7%), and thrombocytopenia in three (12.5%) 
pregnant women. Hypertensive disorder was repor-
ted in pregnant women with COVID-19 pneumonia 
and severe clinical presentation (Table 2). 

Figure 1. Temporal trend of coronavirus disease 2019 (CO-
VID-19) cases in pregnant women during the period between 
April 2020 and April 2021

The age of the patient ranged from 22 to 43 years 
with the maximum number of pregnant women 
in the age group of 25-34 years. The average age 
was 30.9 (+/- 5.18) years. The number of primi-
gravidas was eight, and 16 multigravidas. Majo-
rity of pregnant women were in the third trime-
ster of pregnancy, 23 (95.8%) (Table 1).

Parameter Number (%) of women
Age group (years)
20-24 3 (12.5)
25-29 7 (29.2)
30-34 7 (29.2)
35-39 6 (25)
40-44 1 (4.1)
Parity
Primigravida 8 (33.3)
Multigravida 16 (66.7)
Period of gestation (weeks)
12-28 1 (4.1)
>28 23 (95.9)

Table 1. Demographic characteristics of 24 COVID-19 posi-
tive pregnant women

Parameter Number (%) of women patients
Symptoms at admission
Asymptomatic 19 (79.2)
Mild (diarrhoea/vomiting, fever 
or shortness of breath) 3 (12.5)

COVID-19 pneumonia 2 (8.3)
Maternal co-morbidities
HTN/PE/GHTN 1 (4.2)
DM/GDM 1 (4.2)
Anaemia 4 (16.7)
Thrombocytopenia  3 (12.5)
BMI >30  8 (33.3)

Table 2. Maternal presenting symptoms and associated co-
morbidities of 24 COVID-19 positive pregnant women

HTN/PE/GHTN, hypertension, preeclampsia, gestational hypertensi-
on; DM/GDM, diabetes mellitus, gestational diabetes mellitus;

All SARS-CoV-2-positive women gave birth wit-
hin 48 hours of admission to our facility. A high 
rate of preterm births was observed, eight (33.3%), 

Hodžić et al COVID-19 and pregnancy outcomes
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who gave birth before 37 weeks of gestation. In 
18 (75%) women the delivery was completed 
by caesarean section, while six (25%) gave birth 
vaginally. The most common indication for cae-
sarean section was a previous caesarean section, 
13 (54.2%), followed by foetal distress, six (25%), 
prolonged vaginal delivery, three (12.5%), and 
breech presentation in three (12.5%) women. Pre-
mature rupture of the membranes was observed in 
two (8.3%) women (Table 3).

average birth weight of 3118 g. Eight (34.7%) 
babies were admitted to the Neonatal Intensive 
Care Unit (NICU). Twenty babies (87%) were 
discharged from the hospital after recovery, 
while three (3%) were transported to another 
higher-level health care centre (all three were 
of low birth weight of <2500 g with developed 
respiratory distress syndrome). Unfortunately, 
during the hospitalization, the newborns did not 
stay in the same room with their mothers due to 
specific organizational structure of the ICU of the 
COVID department. All five previously admitted 
babies were discharged from the NICU, as well 
as three babies who were transported to the ter-
tiary care centre.
Samples of nasal swabs for screening for SARS-
CoV-2 were done in all 23 babies within 24 hours 
after birth. Two (8.7%) babies had a positive test 
but they were asymptomatic. Both positively te-
sted babies were born by caesarean section. Their 
mothers had mild symptoms of COVID-19 disease.

DISCUSSION

The aim of this study was to examine the clini-
cal presentation of COVID-19 infection in pre-
gnancy, its course during pregnancy, the effects 
on pregnancy outcomes for both mother and 
newborn as well as the potential for vertical tran-
smission.
Our study included 24 pregnant women positive 
for COVID-19, most of whom (98.8%) were in 
the third trimester of pregnancy. Nineteen pre-
gnant women (79.2%) were asymptomatic, three 
(12.5%) had a mild form of the disease, while 
only two (8.3%) pregnant women had a serious 
illness that required intensive care. Global data 
indicate that a large number of pregnant women 
carrying the virus have a mild clinical presenta-
tion of the disease (16), with complete recovery 
(16-18). Similar to our results were reported in 
a study of 141 patients in Mumbai where most 
of the women (97%) were asymptomatic or had 
mild symptoms (8). One possible reason for 
higher prevalence of asymptomatic presentation 
in our and other studies could be the fact that te-
sting was mostly done in late pregnancy (third 
trimester), close to delivery, when the symptoms 
which are more pronounced at early gestational 
age, dissapeard (19). Fortunately, in our study 
group of pregnant women, only two women had 

Parameter Number (%) of women 
Time of delivery
<34 weeks 5 (20.8)
34-37 weeks 3 (12.5)
>37 weeks 16 (66.7)
Mode of delivery
Vaginal delivery 6 (25)
Lower section caesarean section 18 (75)
Indication for lower section caesarean section
Previous caesarean section 13 (54.2)
Foetal distress 6 (25)
Non-progress of labour 3 (12.5)
Cephalopelvic disproportion 1 (4.2)
Breech presentation 3 (12.5)
Placenta previa 1 (4.2)
Situs transversus 1 (4.2)
Prelabor rupture of membranes 2 (8.3)

Table 3. Pregnancy outcome

Parameter Number (%) of women 
Neonatal outcome
Intrauterine foetal deaths 2 (8)
Live births 23 (92)
Birth weight (grams)
<2000 4 (16)
2000- 2500 2 (8)
>2500 19 (76)
Small for gestational age (<10th centile)* 3 (12)
Neonatal complication
NICU admission 8 (34.7)
Transport to tertiary care hospital 3 (13)
Neonatal deaths /
COVID-19 positive 2 (8.7)
Total live births 23 (92)

Table 4. Neonatal outcomes and complications

*Against the international INTERGROWTH-21st Newborn Size 
Standards; NICU, neonatal intensive care unit;

A total number of babies born in the observed 
group of pregnant women was 25 with one twin 
pregnancy. Two (8%) women were diagnosed 
with intrauterine foetal death on admission to our 
hospital (none of them prenatally controlled at 
our hospital). A total of 23 (92%) live children 
were born (Table 4). 

Three (16%) babies of birth weights below 2000 
g, two (8%) between 2000-2500 g and 19 (76%) 
above 2500 g were born. The weight of newborn 
babies ranged from 1000 to 4450 grams with an 
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a serious presentation of the disease and requi-
red intensive care, and there were no death cases. 
However, some research has shown that pregnant 
women have a higher risk of severe illness and 
increased admission to the ICU compared to non-
pregnant women (6,18,20,21). 
The main recorded comorbidities in our study 
were high BMI (33.3%), anaemia (16.7%) and 
thrombocytopenia (12.5%). In the US cohort stu-
dy obesity was shown to be a key concomitant 
morbidity (22), as well as in an Italian study (me-
dian BMI was 30 kg/m2 in 14 women with se-
vere disease) (23). Obesity is known to alter the 
physiology of the immune response (24). Hyper-
tensive disorder has been reported in pregnant 
women with COVID-19 pneumonia and a more 
severe clinical presentation (25).
In our study, of 24 COVID-19 positive pregnant 
women, 18 completed the delivery by caesarean 
section reflecting a higher rate of pregnancy com-
plications in this group. The most common indi-
cations for caesarean section were previous cae-
sarean section, foetal distress, prolonged vaginal 
delivery and presentation of the buttocks. We 
must note that due to the specific organizational 
structure of the ICU of the COVID Department, 
we did not decide on an induction of labour in 
pregnant women with a previous caesarean secti-
on. Our position is that the manner of childbirth 
should not be affected by the presence of CO-
VID-19, unless the mother’s respiratory condi-
tion requires urgent childbirth. Most previous 
studies done on COVID-19 positive pregnant 
women reported very high caesarean section ra-
tes, where most caesarean sections were done in 
maternal interest and due to concern for respira-
tory function (10,13,26). The main reason for the 
large number of caesarean sections could be attri-
buted to local protocols aimed at helping to im-
prove maternal lung ventilation. Experts’ opinion 
is that acute COVID-19 infection should not be 
an indication for surgical completion of preterm 
labour unless maternal or foetal decompensation 
occurs during labour itself (27). The second most 
common indication for caesarean section of our 
examined pregnant women was foetal distress. 
Shanes at al. showed that the placenta of pregnant 
women infected with COVID-19, who gave birth 
in the third trimester of pregnancy, showed signs 
of fetoplacental insufficiency (vascular malper-

fusion and intervillous thrombi) (28). Although 
no pathohistological changes of the placenta have 
been identified, these findings suggest abnormal 
maternal circulation associated with adverse pe-
rinatal outcomes (28). These changes may reflect 
a systemic inflammatory or hypercoagulable con-
dition that affects placental physiology.
In our study, we observed a high rate of preterm 
birth (before 37 weeks of gestation) (33.3%). In the 
same period in 2019, the rate of premature births 
in our institution was 5.8%. Premature rupture of 
membranes (PROM) was observed in 2 (8.3%) 
pregnant women. Previous research has shown 
that viral pneumonia in pregnant women is asso-
ciated with an increased risk of preterm birth, foe-
tal growth retardation (FGR), and perinatal morta-
lity (29). A Spanish group of obstetricians in their 
recent study using multivariate models found that 
COVID-19 positive pregnant women had more 
preterm births, premature rupture of membranes at 
term, and admission of newborns to NICU compa-
red to uninfected pregnant women (30). Currently 
there is insufficient evidence to establish any asso-
ciation between spontaneous preterm birth and 
COVID-19 infections in pregnancy.
Along with a large number of premature births, 
we also found high prevalence (24%) of babi-
es of both low birth weight and admissions of 
newborns to the NICU (34.7%). In the same 
period in 2019, the prevalence of babies of low 
birth weight was 4.2%. A total of 8% of pregnant 
women on admission to our hospital were dia-
gnosed with intrauterine foetal death, while neo-
natal death fortunately was not recorded. Nayak 
at al. also reported low birth weight in 29.77% of 
neonates and an intrauterine death rate of 2.23% 
of pregnant women positive for COVID-19 (8). 
Allotey at al. concluded that although COVID-19 
is more likely to cause preterm birth, low birth 
weight infants, and higher neonatal admissions, 
the overall rate of intrauterine and neonatal death 
is not higher than the rest of the pregnant popu-
lation (18). In our examined group, the rate of 
intrauterine death was higher in relation to the 
healthy population of pregnant women, but our 
sample was also relatively small and it was about 
pregnant women who were not controlled in our 
institution before hospitalization.
Samples of nasal swabs for screening for SARS-
CoV-2 were done in all 23 babies within 24 hours 
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after birth. Two babies had a positive test but 
were asymptomatic. Both positively tested babi-
es were born by caesarean section. Initial reports 
from China documented the presence of immu-
noglobulin M (IgM) antibodies in neonates born 
to mothers who tested positive for COVID-19, 
raising concerns about the possibility of vertical 
transmission of the virus due to the fact that IgM 
cannot cross the fetoplacental barrier (31,32). 
Moreover, several recent studies have shown that 
COVID-19 can infect the placenta, as evidenced 
by the presence of viral RNA and SARS-CoV-2 
protein in the placenta and evidence of the pre-
sence of virions found in the syncytiotrophoblast 
(33). In a large systemic review that included 
666 infants born to mothers with confirmed CO-
VID-19 infection, 4.2% were postnatally confir-
med to have COVID-19 infection (34).
In light of existing evidence (35), we advise that 
the benefits of breastfeeding outweigh any potential 
risks of transmitting the virus through breast milk.
Although our study was limited to a small number 
of pregnant women, it can provide useful infor-
mation for our population, improve our existing 
knowledge of COVID-19 infection in pregnancy, 

and help develop antenatal counselling and ma-
nagement protocols to achieve safe and beneficial 
outcomes for both mothers and newborns. There is 
currently no evidence that a pregnant woman with 
COVID-19 infection is more prone to developing 
severe pneumonia than a non-pregnant patient. 
The high rate of preterm birth, low birth weight, 
and increased admission of newborns to the inten-
sive care unit suggest that COVID-19 infection in 
pregnant women may affect pregnancy outcomes. 
Neonatal COVID-19 infection is possible but rare, 
mostly asymptomatic, and the rate of infection 
does not differ regardless of whether the child was 
born vaginally or by caesarean section. There is an 
urgent need for a long-term follow-up of pregnant 
women who have recovered from COVID-19 in-
fection for possible long-term health effects, to 
examine residual or delayed effects in the neonate, 
including long-term COVID-19.
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