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ABSTRACT
Objectives: The SARS-CoV-2 virus infection has spread to almost all countries in the last two years. Pregnancy compli-
cated with COVID-19 is a unique situation and challenge for doctors. The study aimed to evaluate obstetric results, and 
biochemical test results and to analyze the treatment used in pregnant patients complicated with COVID-19 infection.

Material and methods: A retrospective analysis of 146 pregnant patients hospitalized at the Department of Obstetrics 
and Perinatology Jagiellonian University Medical College (JUMC) in Krakow was conducted from July 2020 to August 2021. 

Results: In the analyzed group respiratory failure occurred in 19.19% of cases and intravascular coagulation syndrome 
(DIC) in 1.37%. One patient died (0.68%). 16.6% of cases were transferred to the Intensive Care Unit (ICU) and required 
intubation. The remaining cases were mild: 39.04% were asymptomatic, 41.78% reported cough, 30.82% dyspnoea and 
23.97% myalgia. In the laboratory tests increased values of CRP and IL-6 were observed with normal levels of leukocytes. 
Additionally, a decreased level of total protein and an increased level of d-dimers were detected. 98.63% of patients 
received a prophylactic dose of low molecular weight heparin. 46.58% of cases needed additional antibiotic therapy. 
Cesarean sections were performed in 59.59% of cases. The children were born in good general condition. Vertical trans-
mission of SARS-CoV-2 to the newborn has not been confirmed. 

Conclusions: Data from the above study show a significant effect of COVID-19 on pregnant patients. Almost one in five 
pregnant women occurred respiratory failure and most of them had to be transferred to the ICU department and had 
to be intubated. 
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INTRODUCTION
COVID-19 disease is caused by the SARS-CoV-2 virus 

infection. It was first recognized and described in the last 

months of 2019 in China (Wuhan, Hubei province). Over the 

next few months, the disease spread to almost all countries 

of the world. Due to the growing number of cases, on March 

11, 2020, WHO declared a pandemic.  As of 12/07/2022, the 

number of confirmed COVID-19 patients had exceeded 

624 million, and the number of confirmed deaths from this 

disease had increased to over 6.56 million [1]. 

Incidence among pregnant women was relatively lower 

than in the general population. However, women whose 

pregnancy was complicated by diabetes, hypothyroidism, 

or hypertension and women in the third trimester of preg-

nancy, were at risk of a more severe disease course. This 

is mainly due to changes in the immune, respiratory and 

circulatory systems [2, 3].

It also has been noticed that SARS-CoV-2 infection en-

hances the prothrombotic potential. The accompanying 

“cytokine storm” leads to massive vasculitis, disseminated 

coagulation, shock, and hypotension, ultimately to multi-

ple organ failure and death. The laboratory picture of he-

mostasis parameters in a patient suffering from COVID-19 

resembles disseminated intravascular coagulation (DIC), 
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sepsis-induced coagulopathy (SIC), thrombotic microangi-

opathy (TMA), and HELLP syndrome [4].

The study aimed to evaluate obstetric results, and bio-

chemical test results and to analyse the treatment used in 

pregnant patients complicated with COVID-19 infection, 

who were hospitalised at the Department of Obstetrics and 

Perinatology Jagiellonian University Medical College (JUMC) 

in Krakow from July 1, 2020, to August 31, 2021.

MATERIAL AND METHODS
Study population

It was a retrospective study including 146 patients 

hospitalised in the Department of Obstetrics and Peri-

natology Jagiellonian University Medical College (JUMC) 

in Krakow due to COVID-19 infection from 01/07/2020 to 

31/08/2021. During the pandemic, this third-level refer-

ence centre had a separate department with an increased 

sanitary regime.

During this time 3,394 patients were hospitalised and 

there were 2,700 deliveries in total, including 1,654 cesarean 

sections and 1,046 vaginal deliveries. There was no COVID- 19  

vaccine available those days.

Data collection
A retrospective analysis of the patient’s medical records 

was carried out, with particular emphasis on the data on the  

course of pregnancy, childbirth, general condition of  

the mother (the lowest values   of blood saturation with 

atmospheric air, the need for oxygen therapy, antibiotics, 

anticoagulant prophylaxis), the severity of COVID-19 infec-

tion, laboratory test results (basic morphology, inflamma-

tory markers, coagulation system parameters, renal and 

hepatic parameters). Laboratory tests were taken to the 

study on the day when the patients’ atmospheric air satu-

ration values were the lowest. Values are coded as lowered, 

normal, and elevated according to laboratory standards. 

The study also used data on the newborn after delivery 

[birth weight, Apgar score at 1 and 5 minutes, hospitalisa-

tion time, polymerase chain reaction (PCR) smear result for 

COVID-19 infection].

Inclusion and exclusion criteria
The inclusion criteria for the study were: confirmed 

COVID-19 infection (positive PCR or antigen test) and preg-

nancy over 16 weeks.

Statistical analysis
The results of the study were analysed by statistical 

methods using R software version 3.6.1 (Development Team, 

Vienna, Austria). Descriptive statistics were presented as 

means and standard deviations, or medians and interquar-

tile ranges depending on the distribution.

The study is part of the obstetric project of the National  

Centre for Research and Development CRACoV-HHS —  

a model of multidisciplinary hospital and out-of-hospital 

care for patients with SARS-CoV-2 infection under the initia-

tive, supporting multi-specialist hospitals in combating the 

spread of SARS-CoV-2 infection and treating COVID-19 [5]. 

The study has a positive opinion of the Bioethics Committee 

of the Jagiellonian University, number 1072.6120.202.2021 

of September 29, 2021. 

RESULTS
Characteristics of the research group

The mean age of the study group was 31.10 years (SD 

+/- 5.01). The mean body mass index (BMI) was 28.74 kg/ 

/m2 (SD +/– 4.82). The most common comorbidities were 

hypothyroidism (34.93%), diabetes (11.64%), and hyper-

tension (9.59%). One patient had gestational cholestasis 

(0.68%). Hospitalisation of 14 patients was associated with 

premature rupture of membranes (9.59%). In 36 pregnant 

patients (24.66%), steroid therapy with betamethasone was 

used in the antenatal period to accelerate the maturation 

of the foetal lungs. Detailed data are presented in Table 1.

Table 1. Patients baseline characteristic

Characteristic Total n = 146

Age [years]# 31.10 (5.01)

Body mass index (BMI) [kg/m2]# 28.74 (4.82)

Week of gestation [weeks]* 37.0 (31.25–39.00)

Comorbidities n (%)

Hypertension 14 (9.59)

Intrahepatic cholestasis of pregnancy (ICP) 1 (0.68)

Hypothyroidism 51 (34.93)

Diabetes mellitus 17 (11.64)

Preterm Premature Rupture of Membranes 
(PPROM)

14 (9.59)

Treatment

Antenatal corticosteroids for foetal lung 
maturity

36 (24.66)

Route of delivery n (%)

Caesarean section 87 (59.59)

Caesarean section due to mother’s 
respiratory distress **

21/87 (24.14%)

Natural birth 14 (9.59)

Continue a pregnancy 45 (30.82)

Preterm birth 24 (23.76%)

Data are presented as the number of cases and percentage: n (%). Data marked as 
(#) are presented as the mean and standard deviations (SD). Data marked as (*) are 
presented as the median and interquartile range; ** Respiratory distress defined as 
acute dyspnea (tachypnoea, shortness of breath) and persistently decreased blood 
saturation < 95% despite increasing oxygen therapy, the indication of cesarean 
section was threatening fetal distress
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Table 2. The course of COVID-19 infection

General information

Time from first symptoms to positive swab [days]* 2.0 (0.0–4.0)

Time from first symptoms to admission [days]* 2.0 (0.0–4.0)

Time of patient hospitalisation [days]* 5.0 (4.0–10.0)

Hospitalisation in ICU [days]*
n = 11

7.0 (6.0–14.5)

Saturation [%] *
98.00 

(96.00–98.00)

Symptoms n (%)

Asymptomatic 57 (39.04)

Fever 27(18.49)

Dyspnea 45 (30.82)

Dysgeusia or dysosmia 24 (16.44)

Myalgia 35 (23.97)

Runny nose 26 (17.81)

Cough 61 (41.78)

Severe complication n (%)

Severe COVID infection with respiratory failure 28 (19.19)

Disseminated intravascular coagulation 2 (1.37)

Death 1 (0.68)

Treatment n (%)

Antibiotics 68 (46.58)

Low molecular weight heparin 144 (98.63)

Corticosteroids: hydrocortisone 18 (12.33)

Corticosteroids: dexamethasone 9 (6.16)

Prone position 6 (4.11)

Oxygen Therapy n (%)

Atmospheric air 105 (71.92)

Nasal cannula 20 (13.70)

Simple mask 5 (3.42)

Mask with reservoir bag 2 (1.37)

Optiflow 3 (2.05)

Intubation 11 (7.53)

Type of anaesthesia during caesarean section n (%)

Spinal anaesthesia 75 (83.33)

General anaesthesia 15 (16.67)

Data are presented as the number of cases and percentage: n (%). Data marked as 
(*) are presented as the median and interquartile range; In oxygen therapy, the most 
advanced therapy was included in statistics; ICU — Intensive Care Unit

The course of COVID-19 infection
Most of the patients admitted to the Department of 

Obstetrics and Perinatology had COVID-19 infection with 

flu-like symptoms. The most commonly reported symptoms 

were cough (41.78%), dyspnoea (30.82%), myalgia (23.97%), 

fever (18.49%), runny nose (17.81%), loss of smell and taste 

(16.44%). In 28 patients, the course of SARS-CoV-2 infection 

was acute (19.19%). Two patients developed disseminated 

intravascular coagulation syndrome (1.37%). One patient 

died of COVID-19 infection (0.68%). Only in 39.04% of hos-

pitalised patients, the SARS-CoV-2 infection was asymptom-

atic. The data are presented in Table 2.

The course of pregnancy in patients 
with SARS-CoV-2 infection

87 patients (59.59%) gave birth by caesarean section. 

Another 45 patients (30.82%) continued the pregnancy, 

and 14 patients had a vaginal delivery (9.59%). The median 

gestational age of delivery was 37 weeks of pregnancy 

(Tab. 1).

Treatment
The median time for the patients to report symptoms 

of virus infection before admission to the hospital and for 

testing for COVID-19 infection was 2 days (0–4). The median 

hospitalisation time in the intensive care unit was 5 days. 

In most cases, the infection was mildly symptomatic —  

the patients were circulatory and respiratory efficient. 

71.92% of patients did not require respiratory support, and 

the median value of peripheral blood saturation was 98%. 

In the case of patients whose saturation was < 95%, an 

oxygen cannula, a straight mask, a mask with a reservoir, or  

a high-flow nasal oxygen therapy (Optiflow) was used. De-

spite the oxygen therapy, 11 patients required intubation 

and admission to the Intensive Care Unit due to the increas-

ing features of respiratory failure.

Patients with worsening symptoms of upper respirato-

ry tract infection and significantly elevated parameters of 

inflammation received empirical antibiotic therapy (mainly 

third-generation cephalosporin). The treatment was ap-

plied to 68 women (46.58%). In addition, patients with  

a severe course of COVID-19 received glucocorticosteroids. 

Hydrocortisone was the most commonly administered. Low 

molecular weight heparins were used in all patients during 

hospitalisation (Tab. 2).

Laboratory test results
During hospitalisation all patients had blood morphol-

ogy. In some patients, liver enzymes [aspartate aminotrans-

ferase (AST), alanine transaminase (ALT)], total protein, val-

ues of inflammatory parameters: C-reactive protein (CRP), 

procalcitonin, IL-6, coagulation parameters (fibrinogen, 

D-dimers) and the presence of protein in urine were addi-

tionally measured.

In the performed tests, the leukocytosis of most of the 

patients remained within the normal range (71.92%). There 

was an increase in CRP in (53.42%) and IL-6 in (30.82%) of 

patients. Procalcitonin increased 9.59% of the cases. 27.4% 

had elevated liver test values. Total serum protein was below 

normal at 46.58%. Blood coagulation parameters indicated 
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a decreased level of fibrinogen in 2.05% of patients and an 

increased concentration of d-dimers (50%). Detailed results 

of laboratory tests are presented in Table 3. 

Neonatological results
The median Apgar score at 1 and 5 minutes was  

10 points. The average birth weight of newborns was 3045 

grams. All newborns had nasopharyngeal swabs taken twice 

for COVID-19 infection and the PCR test was performed. The 

results of these tests revealed no infection in the newborns. 

Due to the severe course of COVID-19 in the mother, aspirate 

was obtained from the lower respiratory tract in one new-

born. The test showed the presence of SARS-CoV-2, despite 

a negative nasopharyngeal test. The mean time of hospital-

isation of the newborns was 9 days, and the time of their 

isolation lasted 2 days. The results are presented in Table 4.

DISCUSSION
Pregnant women are a special group of patients. During 

the diagnostic and therapeutic procedure, we must always 

remember two people - the woman and the foetus. The 

results of the study show the population of women in preg-

nancy complicated with COVID-19. In the period from July 

2020 to August 2021 patients hospitalised in a third-level 

reference centre in the second and third trimesters of preg-

nancy, in whom the presence of SARS-CoV-2 was confirmed 

by microbiological tests were analysed.

In a retrospective work by Zhang et al. [6], it has been 

shown that the course of the disease was mild in 15 out of 

16 pregnant patients complicated with COVID-19. In all the 

patients, the pregnancy was delivered by caesarean section 

at about 38 weeks of pregnancy. There was no difference in  

the results of newborns’ birth weight and no difference  

in intraoperative blood loss compared to the control group. In  

a study by Elsadding et al. [7], it was found that the course 

of COVID-19 in pregnant patients was similar to that in 

non-pregnant women. However, pregnant women with 

SARS-CoV-2 infection required hospitalisation in the inten-

sive care unit more often. In our study in 24.14% of patients, 

despite the intensification of oxygen therapy, no improve-

ment in blood oxygenation was achieved. Symptoms of 

respiratory failure were increasing. To avoid intrauterine 

asphyxia, it was necessary to finish the pregnancy. Caesar-

ean section was the most common method of birth.

The results carried out by Stachura et al. [8] in the group 

hospitalised in the Pulmonology Department JUMC in Kra-

kow due to COVID-19 infection in the period from March 

to July 2020, showed that 45% of patients developed re-

spiratory failure, of which 17% required transferring to ICU. 

In the analysed period, 10% of patients died. The study 

group consisted of 100 men and women with an average 

age of 59 [8]. Our analysis, from the same hospital, a similar 

study period but another department, showed that in most 

cases the course of the disease was asymptomatic (39.04%). 

19.19% of patients developed respiratory failure; 7.53% re-

quired hospitalisation in the intensive care unit. Moreover, 

two patients developed intravascular coagulation (1.37%) 

and one patient (0.68%) died [9].

Table 3. Laboratory test results on the day when the values of atmospheric air saturation were the lowest

Parameter Norm Change type; n/total (%)

White blood count [×10^3 /mm3] 4.00–10.00 increased; 41/146 (28.08)

C-reactive protein [mg/L] < 5.00 increased; 78/96 (53.42)

Procalcitonin [ng/mL] < 0.50 increased; 14/77 (9.59)

Interleukin-6 [pg/mL]  < 7 increased; 45/61 (30.82)

Fibrinogen [g/L]  1.8–3.5 decreased; 3/32 (2.05)

D-dimer on admission [mg/L]* < 0.55 increased; 73/77 (50.0)

Liver enzymes (AST, ALT) [U/l] 10–35 increased; 27/92 (27.40)

Total protein [g/L] 66.0–87.0 decreased; 68/89 (46.58)

Proteinuria [g/L] < 0.15 present; 34/ 71 (23.29)

Test values   are presented in whole numbers (number of incorrect results/number of cases where a given parameter was tested and as a percentage; *D-dimers levels are 
presented from patient`s worst clinical condition day; AST — aspartate aminotransferase; ALT — alanine transaminase

Table 4. Neonatal outcomes

Neonatal outcomes Total n = 101

Birth weight [grams]# 3045.88 (726.40)

Score in Apgar scale in 1st-minute life [point]* 10 (9.00–10.00)

Score in Apgar scale in 5th-minute life [point]* 10 (9.00–10.00)

Time of newborn hospitalisation [days]* 9.00 (6.00–16.00)

Time of newborn isolation [days] * 2.00 (1.00–2.00)

Negative nasopharyngeal swab for COVID-19 
infection (PCR test)

101 (100)

Data are presented as the number of cases and percentage: n(%). Data marked as 
(#) are presented as the mean and standard deviations (SD). Data marked as (*) are 
presented as the median and interquartile range; PCR — polymerase chain reaction
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Cavalcane et al. [10] found that the prone position fa-

cilitated lung ventilation during severe acute respiratory 

distress syndrome (ARDS). This position also reduces the 

pressure of the pregnant uterus on the maternal large ves-

sels, while making it possible to monitor the well-being of 

the foetus [10]. Pourdowlat et al. [11] in their study described 

a case of a 24-year-old pregnant woman who was in a prone 

position due to increasing features of respiratory failure. The 

use of such a procedure improved the patient’s results and 

had no negative impact on the foetus [11]. At our centre, 

6/28 (4.11%) of patients with severe COVID-19 were treat-

ed in the prone position. This position facilitated the gas 

exchange, with the improvement of blood oxygenation 

and obtaining an improvement in the clinical condition of 

the patients.

According to research by Song et al. [12] concerning 

the innate and acquired immunity of newborns, it has been 

shown that transplacental transmission of IgG antibodies 

to the foetus occurs when a pregnant patient becomes 

infected with the virus. The level of IgG antibodies in infants 

is significantly higher when infection with the SARS-CoV-2 

virus occurred 60-180 days before delivery. The level of 

antibodies in newborns was maintained up to 6 months 

of age [12]. In turn, in a systematic review by Kotlyar et 

al. [13] vertical transmission of the virus is possible, but it 

concerns a significant minority of newborns born in the 

third trimester of pregnancy. Serological tests performed 

on blood samples of newborns revealed the presence  

of IgM antibodies to SARS-CoV 2 virus in 3 out of 82 cases of 

newborns [13]. Our study showed no vertical transmission 

of the virus from nasopharyngeal swabs (PCR). However, 

one foetus had positive PCR results from aspirate from the 

lower respiratory tract despite negative nasopharyngeal 

swabs. The level of IgG and IgM antibodies to SARS-CoV-2 

was not tested in newborns.

As the pandemic continues, studies have shown that 

the virus is not present in vaginal secretions in women with 

symptomatic COVID-19 infection, and vaginal delivery is safe 

for both mother and child [14]. Cai et al. [15] in a literature 

review concluded that there is insufficient evidence that cae-

sarean section is superior to vaginal delivery in preventing 

vertical transmission of the virus. The way of birth should 

be individually adapted to the patient’s clinical condition 

[15]. In the first months of the pandemic, it was unclear 

whether SARS-CoV-2 could be transmitted vertically with 

secretions from the genital tract, which would increase the 

risk of neonatal infection. Also, the time needed to perform 

a caesarean section was incomparably shorter than the 

vaginal delivery. The presence of an infected patient posed 

a risk to midwives and doctors. This was often caused by 

the limitation in the number of appropriate equipment to 

prevent infection. According to the recommendations of the 

Polish Society of Gynaecologists and Obstetricians in 2020, 

the increase in the incidence of COVID-19 among pregnant 

patients, the necessity to undergo quarantine, the pregnan-

cies were planned to be delivered by caesarean section [16]. 

In our study, 59.59% of infected women were delivered by 

caesarean section. As the pandemic progressed, the vaginal 

route was recommended as the way of delivery. During the 

study period, 1.38% of patients had vaginal deliveries. Those 

patients had mild symptoms of infection.

Wang et al. [17] analysed the results of laboratory 

tests of pregnant women with SARS- CoV-2 infection to 

non-pregnant women with COVID-19 infection. The group 

consisted of 72 patients, 30 of which were pregnant. The 

results showed that the level of leukocytes, CRP protein, 

procalcitonin, and D-dimers was slightly higher in pregnant 

women [17]. In turn, Mo et al. [18] studied 155 patients with 

resistant pneumonia during COVID-19. They found that 

those with a severe course of infection were mainly elderly 

men with comorbidities. They showed higher levels of neu-

trophils, aspartate aminotransferase (AST), and C-reactive 

protein [18]. Our study showed in the vast majority of cases 

an increase in CRP level with a normal concentration of 

leukocytes and procalcitonin values. The increased concen-

tration of D-dimers, which are markers of fibrinolysis, was of 

limited interpretation, as it physiologically increases during 

pregnancy. In 46.58% of the examined patients, a decrease 

in the level of total protein was found. The increase in the 

concentration of hepatic liver enzymes was demonstrated 

in 27.40% of the examined patients.

In case of deterioration in the general condition, the 

patient was treated with glucocorticosteroids (GCs). In our 

ward, patients mainly received hydrocortisone at a dose 

of 3 × 50 mg. According to the recommendations of the 

Royal College of Obstetricians and Gynecologists (RCOG), 

the duration of therapy was approximately 10 days [19]. 

The RECOVERY study showed that the use of steroids in 

pregnant patients during moderate or severe COVID-19 sig-

nificantly improved the condition of patients. The RECOVERY 

study also recommended the use of prednisolone 40 mg 

per day orally or hydrocortisone 80 mg intravenously twice  

a day for pregnant patients. The study showed that the use 

of steroids can reduce the risk of death and the time needed 

for mechanical ventilation in COVID-19 patients with devel-

oped ARDS. Corticosteroids cause immunosuppression, and 

their use has largely been controversial due to the potential 

increase in viral replication and hence the severity of the 

infection. However, no increased incidence of severe or 

critical pneumonia in the presence of COVID-19 was ob-

served in patients taking long-term maintenance steroids 

[20]. Depending on the time of their action and concentra-

tion in the circulation, GCs show either a stimulating or an 

inhibitory effect on the immune response. Low to medium 
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doses of GCs induce mild immunosuppression, reducing 

autoimmunity and cytokine toxicity. This action is aimed 

at reducing inflammation and the process of pulmonary 

fibrosis during an acute course of ARDS. Singh et al. [21] in 

a systematic review of the use of steroid therapy in patients 

with COVID-19 analysed the results of 4 retrospective studies 

and 1 quasi-prospective study. The results were heteroge-

neous, and it was difficult to conclude the final benefits of 

corticosteroid therapy during SARS-CoV-2 virus infection. 

Only the RECOVERY study showed significantly better treat-

ment effects in patients with severe disease, associated 

with a 35% reduction in mortality in mechanically ventilat-

ed patients and 20% in patients using assisted ventilation 

[21]. In our study, steroid therapy was used in 36 patients 

(24.66%) to accelerate the maturation of the foetal lungs. 

In most cases, betamethasone was administered intramus-

cularly and the treatment lasted 48 hours. Betamethasone 

and dexamethasone are not metabolised by the placental 

steroid dehydrogenase 11-b-hydroxylase-type 2. Therefore, 

they have the highest transfer through the placenta [20]. 

Interchangeable administration of dexamethasone and 

betamethasone is possible. However, dexamethasone has 

not been used for a long time because it adversely affects 

the nervous system in the foetus — mainly the development 

of the hippocampus. Prenatal exposure to corticosteroids 

can affect the expression of various molecules such as the 

GR glucocorticoid receptors, corticoliberin (CRH), brain- 

-derived neurotrophic factor (BDNF), and neuropeptide Y 

(NPY), found in the foetal hippocampus. In the future, this 

may determine the survival of neurons in the central nervous 

system in a child, and influence changes in behaviour, and 

the appearance of seizures [22]. This treatment step was 

followed by intravenous hydrocortisone therapy or oral 

prednisolone therapy as they pass through the placenta 

to a lesser extent. Therefore, in the future, it will be import-

ant to assess the neurological development of children of 

mothers undergoing prolonged GCs therapy in the course 

of COVID-19 infection [23].

During the COVID-19 pandemic, the constant coopera-

tion of obstetricians, neonatologists, and the anesthesiology 

team turned out to be very important. Often, the clinical 

condition of patients in our third-level reference centre 

required the establishment of a common consensus of ac-

tion to improve the patient’s general condition, the type of 

anaesthesia used during the caesarean section, as well as 

the management of the newborn immediately after birth. 

Due to COVID-19 infection, the risk of exposure of healthcare 

professionals to airborne virus particles during surgery had 

increased. This was an additional argument for limiting the 

use of general anaesthesia, if possible, in favour of regional 

anaesthesia [24]. The use of general anaesthesia for caesar-

ean section was associated with the presence of contraindi-

cations to regional anaesthesia, such as low platelet count, 

confirmed coagulopathy, unknown coagulation status in 

patients at risk of coagulopathy or lack of sufficient time 

interval from the last dose of low molecular weight heparin, 

hypovolaemia, and respiratory failure. General anaesthesia 

was used in 16.67% of cases, and 83.33% of patients — spinal 

anaesthesia. In a retrospective analysis, Krawczyk et al. [25] 

showed that in the initial period of the COVID-19 pandem-

ic, the use of general anaesthesia decreased in favour of 

regional anaesthesia.

It is also worth paying attention to the topic of prema-

turity among newborns. Prematurity is still a complicated 

pathophysiological condition associated with an increased 

risk of long-term morbidity and mortality in newborns. It 

is the main cause of death of children in Poland. The birth 

rate before 37 weeks of gestation remains at the level of 

6.7% of live births [26]. Wood et al. investigated whether 

the number of preterm births in the United States increased 

or decreased during the 2020 pandemic compared to the 

pre-pandemic in 2019 during the same periods — from April 

to July. There was no difference in the number of premature 

deliveries [27]. In turn, in a study conducted in Denmark by 

Hedermann et al. [28] and in Ireland by Philip and al. [29], 

a reduction in the number of preterm deliveries among 

newborns was found. However, Akhtar et al. [30] in their 

systematic review, found that pregnancy complicated by 

COVID-19 infection increases the risk of preterm labour and 

the risk of premature rupture of membranes. Among the 

group of patients we studied, 24 cases (23.76%) of preterm 

labour before 37 weeks of gestation occurred, which is more 

than in the general population in Poland in 2021 [26]. At the 

same time, 30.82% of patients were discharged home with 

a sustained pregnancy.

An additional, readily available, and non-invasive meth-

od of detecting and diagnosing pneumonia developing 

during COVID-19 may be lung ultrasound (LUS). The most 

common symptoms visible in ultrasound were focal B lines 

and the image of a light beam [31]. In a study conducted 

on a group of patients in the first stage of labour and just 

after delivery at the Obstetrics and Perinatology JUMC in 

Krakow in the period before the COVID-19 pandemic, it was 

found that most patients had at least one positive region  

(≥ 3 B lines) in the LUS study before and after childbirth. Thus, 

women during uncomplicated labour may present incorrect 

LUS results, which may affect the interpretation of the results 

in a pregnancy complicated with SARS-CoV-2 infection [32].  

A popular tool is the BRIXIA scale, in which a chest X-ray is 

used to assess the severity of inflammatory changes in the 

lungs on the day of admission to hospital (A), discharge (E), 

the mildest (L) and most severe condition of the patient 

during hospitalisation (H). The scale is 18 points. The greater 

the number of points, the greater the damage to the lungs. 
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Agrawal et al. [33] conducted a study of 130 patients (men 

and women), with an average age of 57 years, assessed using 

the BRIXIA scale. They found that the score above 12 points 

increased with the increased mortality in COVID-19 patients 

[33]. On the other hand, Covali et al. [34] in their work did 

not show a significant correlation between the results of 

the mother, the foetus and the BRIXIA score. In our centre 

we did not perform routine LUS or X-ray examinations on 

pregnant patients.

The advantages of the study were a large group of an-

alysed patients compared to other single-centre studies. 

In addition, an undoubted advantage is a comprehensive 

assessment of the condition of patients and newborns.

Our research also had several limitations. It is a retro-

spective study with typical features of such work, including 

a lower strength of evidence. It was not always possible 

to obtain the results of screening tests, e.g., morphology 

with a smear, level of CRP protein, procalcitonin, liver tests, 

and D-dimers. The research group of COVID-19 patients 

hospitalised between July 2020 and August 2021 contains 

a relatively high proportion of mild cases compared to the 

later period of the pandemic. A comparative analysis of 

patients from the later period of the COVID-19 pandemic is 

planned. The study was conducted in a third-level reference 

centre, so the presented study group consisted of patients at 

high risk of pregnancy compared to other maternity wards.

CONCLUSIONS
The data show a significant effect of COVID-19 on preg-

nant patients. Although most cases from July 2020 to August 

2021 were mild, as much as 19% of cases were transferred 

to the ICU and intubated. Also, other severe complications 

occurred (DIC and death). Almost half of the patients need 

additional antibiotics therapy and ½ glucocorticosteroids 

therapy. 

In the laboratory tests, normal levels of leukocytes were 

performed. But decrease the level of total protein and in-

crease in the value of C-reactive protein, IL-6, d-dimers were 

observed.

Caesarean section was the most common way of de-

livery. The children were born in good general condition. 

Analysing the results of PCR tests from the nasopharynx 

of newborns, it can be concluded that there is no vertical 

transmission of the SARS-CoV-2 virus.
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