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SUMMARY
Introduction Tocilizumab is an IgG1 monoclonal antibody targeting the interleukin 6 receptor. We present 
a case of a pregnant woman with COVID-19 pneumonia, which rapidly worsened despite the advanced 
treatment. Therefore, the administration of tocilizumab was deemed necessary.
Case outline Our patient was a 31-year-old pregnant woman hospitalized on the seventh day after 
contracting COVID-19. She was in the 21st week of a twin pregnancy, specifically monochorionic diam-
niotic. Her general condition was severe, accompanied by elevated inflammation markers: C-reactive 
protein – 94.6 (mg/L), procalcitonin – 1.44 (ng/mL), and IL-6 – 79.3 (pg/mL), along with extensive bilateral 
pneumonia evident in the X-ray image. She required respiratory support in the form of high flow nasal 
cannula, continuous positive airway pressure, and intensive monitoring. The following day, her condition 
deteriorated further, prompting the decision to administer tocilizumab. After receiving tocilizumab, the 
X-ray image deteriorated, but the inflammation markers decreased. After 33 days of hospitalization, she 
was discharged with normal laboratory findings and a clear X-ray. On July 16, the patient was admitted 
to the Clinic for Gynecology and Obstetrics of the Clinical Center of Vojvodina at 36 weeks of gestation 
(35 gw + 2 day) due to premature contractions. On the same day, a caesarean section was performed, 
and both neonates were in good general condition.
Conclusion Managing severe COVID-19 in pregnant women poses significant challenges. This case study 
suggests that tocilizumab may hold efficacy in treating this condition.
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INTRODUCTION

The cytokine storm, or cytokine release syn-
drome, plays a pivotal role in the progression 
and exacerbation of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2). 
Cytokine release syndrome involves an uncon-
trollable immune response marked by elevated 
cytokine levels, notably IL-6 [1]. A significant 
challenge during the COVID-19 pandemic 
is the absence of a proven antiviral drug, es-
pecially for pregnant women. Tocilizumab 
(TCZ) has displayed considerable efficacy in 
curbing the inflammatory response to SARS-
CoV-2, potentially preventing cytokine storms. 
Hence, this medication is being explored as 
an off-label treatment for moderate to severe 
COVID-19 [2]. TCZ, known as RoActemra® in 
the European Union, is a humanized monoclo-
nal IgG1 antibody targeting the IL-6 receptor. It 
impedes IL-6 binding to cell receptors, reduc-
ing immune-mediated damage [3]. Treating 
pregnant women with COVID-19 poses uncer-
tainties [4]. The United States Food and Drug 
Administration (FDA) has categorized TCZ as 
a category C drug in pregnancy [5]. There is a 
general belief that due to its size and hydro-
philic nature, TCZ mainly remains in the blood 
plasma and extracellular fluid [6]. However, the 

expanded circulating fluid volume in pregnant 
women might lead to reduced plasma con-
centration of many medications as is the case 
with TCZ [7]. Some studies have verified TCZ’s 
ability to cross the placental barrier, detected 
through cord blood tests, newborn plasma, and 
even in breast milk [8]. Nonetheless, there is no 
definitive evidence indicating an elevated risk 
of congenital anomalies [9].

CASE REPORT 

Our patient is a 31-year-old pregnant woman 
in her second pregnancy (G2P1) in the 21st 
gestation week (gw) of spontaneously conceived 
and regularly monitored monochorionic-diam-
niotic twin pregnancy without any complica-
tions. She was admitted to the Clinic for 
Gynecology and Obstetrics of the Clinical 
Center of Vojvodina (CGO CCV) on April 3, 
2021, on the seventh day of the illness due to 
worsening general condition caused by SARS-
CoV-2. Her symptoms started in the form of 
nasal congestion and weak unproductive cough 
when nasopharyngeal swab was positive for 
COVID-19, based on reverse transcription-
polymerase chain reaction (RT-PCR). During 
the initial four days, the patient received oral 
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cephalosporin antibiotic (cefixime) as an outpatient. As her 
condition worsened with the increased body temperature 
up to 38ºC, she was subsequently admitted to a secondary 
health facility where she underwent treatment with paren-
teral cephalosporin antibiotic (ceftriaxone), antipyretics, 
and received oxygen therapy through a nasal cannula. She 
had never undergone surgery, had not had any serious ill-
nesses, did not receive regular therapy for chronic condi-
tions and she did not have any allergies. On the admission 
to CGO CCV, the patient was conscious, oriented, com-
municative, without neurological symptoms, afebrile, nor-
motensive, tachycardic up to 120 beats/minute, tachypneic 
with 26 respirations per minute, and oxygen saturation 
88–92% with oxygen therapy via oxygen mask flow of  
15 L/minute. We verified by ultrasound a vital monocho-
rionic-diamniotic twin pregnancy at the 21st gw, a normal 
amount of amniotic fluid, placenta localized on the poste-
rior wall, and both fetuses exhibited normal anatomical 
structures. During the examination, there was a further 
drop in oxygen saturation to 85% with 29 respirations per 
minute. Due to her severe general condition, respiratory 
insufficiency and tachydyspnea, she was transferred on the 
same evening to the Intensive Care Unit (ICU) and non-
invasive ventilatory support was started. The continuous 
positive airway pressure (CPAP) started with (FiO2 100%, 
PEEP 5 cmH2O, Psupp 5 cmH2O) with the intermittent 
application of high-flow nasal cannula (FiO2 100%, flow  
70 L/minute) where saturation of oxygen (SpO2) was 100%. 
Gas analysis and blood count (Table 1) showed the patient’s 
anemia with elevated values of inflammation markers CRP 
and procalcitonin. Next morning, the X-ray revealed bilat-
eral diffuse opacities that radiologically correspond to 

massive bilateral pneumonia with preserved transparency 
of the lung apices (Figure 1). On the eighth day of the illness 
and the second day of hospitalization, dual antibiotic par-
enteral therapy ceftriaxone 1 gr / 24 hours and piperacillin/
tazobactam 4.5 gr / 6 hours, corticosteroid dexamethasone 
8 mg / 24 hours i.v., therapeutic doses of low molecular 
weight heparin (LMWH) dalteparin 5000 IU / 12 hours 
s.c., gastroprotective pantoprazole 40 mg / 24 hours per os, 
and vitamin therapy were prescribed according to the 
National Guide for the Treatment of SARS-CoV-2, Version 
11 [9]. Dual antibiotic therapy was prescribed for only one 
day, after which it was continued with piperacillin/tazobac-
tam monotherapy. During the same afternoon the patient 
was afebrile, normotensive, tachycardic up to 123 beats/
minute, tachypneic with 27 respirations per minute with 
rapid desaturation on room air SpO2 < 80%. The IL-6 val-
ue was 79.3 pg/mL, which is nearly 20 times higher com-
pared to values in healthy pregnant women in the second 
and third trimesters of pregnancy. Considering the worsen-
ing of her general condition, extremely elevated IL-6 levels 
and values of inflammatory parameters, massive bilateral 
pneumonia, the need for high FiO2 and oxygen therapy 
flows, in agreement with the infectious disease specialist, 
it was decided an administration of intravenous TCZ in a 
double dose of 8 mg/kg for 2 days (on the eighth and ninth 
days of the disease). After the second dose, there was a 
decrease in the values of the inflammation markers with 
an increased level of d-dimer (Table 1). Despite unchanged 
parameters of oxygen therapy, there is an improvement in 
arterial blood gas exchange (Table 1). On the 10th day, the 
patient’s general condition was better. The control X-ray 
image, taken a day after the second dose of TCZ (Figure 2) 

Table 1. Laboratory data during the course of COVID-19

Day of the disease
Laboratory  
findings and  
reference values

7th 8th 9th 10th 11th 16th 27th 40th

Wbc * (109/L) (4–10) 4.75 7.97 8.67 7.16 9.33 11.27 10.62 7.21
Neutr * (109/L) / (%)
(2–7) / (50–70) 4.26/89.7 7.36/92.4 7.77/89.6 6.12/85.5 7.77/83.3 9.41/83.5 7.95/74.8 4.52/62.7

Lymph * (109/L) / (%)
(0.8–4) / (20–40) 0.4/8.4 0.53/6.6 0.76/8.8 0.89/12.4 1.32/14.1 1.26/11.2 1.47/13.8 1.56/21.6

CRP (mg/L) (< 5) 94.6 98.4 100.2 46.7 22.7 1.4 0.28 0.09
PCT (ng/mL) (< 0.05) 1.44 1.42 1.08 0.67 0.42 0.08 < 0.05 < 0.05
Rbc * (1012/L) (3.9–5.4) 2.9 3.2 2.9 2.8 2.9 3 3.31 2.99
Hbg (g/L) (120–160) 88 94 86 82 86 89 99 89
Hct (L/L) (0.37–0.47) 0.26 0.28 0.26 0.25 0.26 0.26 0.29 0.26
PLT * (109/L) (140–400) 93 117 122 153 178 302 257 110
D-dimer (mg/L) FEU (< 0.5) 1.27 2.06 1.45 2.06 5.40 4.5 1.56 0.89
Blood sugar (mmol/L) (3.9–6.1) 5.2 6.6 4.3 4.4 5.4 5.3 4.5 4.8
Arterial blood analysis
pH 7.41 7.42 7.45 7.43 7.45 7.47 7.47
pCO2 (mmHg) 36 37 38 42 42 38 34.4

pO2 (mmHg) 85 87 91 104 351 163 100.2

Lac (mmol/L) 1.1 1 0.8 1.6 1.5 1.4 1.72

HCO3 (mmol/L) 22.8 25.2 26.4 27.9 29.2 27.7 25.7

SO2 (%) 96 96 97 98 100 100 100

Wbc – white blood cells; Neutr – neutrophils; Lymph – lymphocytes; Rbc – red blood cells; Hbg – hemoglobin; HCT – hematocrit; PLT – platelets;  
pCO2 – partial pressure of carbon dioxide; pO2 – partial pressure of oxygen; Lac – lactate; HCO – bicarbonate; SO2 – oxygen saturation
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indicates a progression of bilateral pneumonia with less 
prominent lung apex transparency. Regarding the course 
of the pregnancy and an ultrasound examination, every-
thing was normal, and the pro-inflammatory markers con-
tinued to decrease. Due to the improvement in saturation, 
the usage of high-flow nasal cannula and continuous pos-
itive airway pressure was stopped, so the patient began us-
ing an oxygen mask with an oxygen flow of 12 L/minute. 
The administration of parenteral antibiotics was complet-
ed on the 16th day of the illness. The blood tests revealed 
normal renal and liver function tests as well as the analysis 
of urine and hemostatic system. Anemia was persistent in 
laboratory findings, with reduced iron levels of 6.5 µmol/L 
(reference range for the second trimester of pregnancy is 
8–32 µmol/L), along with normal values of transferrin, fer-
ritin, folic acid, and vitamin B12. Mild leukocytosis was also 

present, a phenomenon called glucocorticoid-induced leu-
kocytosis [10]. Due to the continuous use of corticosteroids, 
blood sugar levels were measured daily, which showed el-
evated values only once – 6.6 mmol/L. Seven days after the 
second dose of TCZ, an X-ray was taken again (Figure 3), 
where a greater transparency of both lungs and a clearer 
outline of both hemidiaphragms was evident, which point-
ed to the regression of the disease. Considering the im-
proved general condition, the reduced need for oxygen 
therapy as well as the vital twin pregnancy, it was decided 
to transfer the patient to the CGO CCV, to a unit dedicated 
to pregnant women and postpartum mothers with 
COVID-19 named Covid-7 unit of CCV after 10 days spent 
in the ICU. During her stay at the CGO CCV, the vital 
parameters, blood, and urine laboratory analyses, as well 
as regular ultrasound checks, were consistently monitored. 

Figure 1. X-ray of the patient’s heart and lungs on the eighth day of 
illness, before the administration of tocilizumab; chest radiograph 
reveals shadows in bilateral lung fields, with preserved transparency 
of the lung apices

Figure 2. X-ray of the patient’s heart and lungs a day after the ad-
ministration of two doses of tocilizumab; lung fields on both sides 
with persistent diffuse shadowing, more extensive compared to the 
previous finding

Figure 3. X-ray of the patient’s heart and lungs seven days after the 
administration of two doses of tocilizumab; compared to the previous 
chest X-ray, there is slightly increased transparency in the right lung 
and lower part of left lung due to a mild regression in the density of 
merged consolidations, accompanied by a less pronounced air bron-
chogram and a more clearly outlined hemidiaphragm – all consistent 
with mild regression

Figure 4. X-ray of the patient’s heart and lungs 14 days after the admin-
istration of two doses of tocilizumab; significant regression of inflam-
matory changes in the lung parenchyma on both sides

Use of tocilizumab in a pregnant woman with COVID-19 
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As the gas exchange parameters improved, the patient re-
ceived oxygen therapy through a 7 L/minute flow mask, 
but after a few days the patient switched to oxygen therapy 
via a nasal cannula. On the 27th day of the illness, in the 
laboratory findings, the inflammation marker continued 
to decline along with the improvement of anemia. Fourteen 
days after the administration of two doses of TCZ, the X-ray 
(Figure 4) was performed, which showed a significant re-
gression of the inflammatory changes in the lung paren-
chyma on both sides. After 25 days of hospitalization, the 
use of corticosteroids was completely stopped, gradually 
decreasing the dosage daily. In the following days, the ad-
ministration of oxygen therapy was discontinued. The pa-
tient was breathing spontaneously, maintaining oxygen 
saturation 98–99% in room air, with a respiratory rate of 
16–18 breaths per minute. After 33 days spent in the hos-
pital, the patient was discharged. She had normal vital pa-
rameters without any subjective complaints. Ultrasound 
findings showed a normal twin pregnancy. On July 16, 
2021, the patient was hospitalized again at the CGO CCV, 
due to premature contractions in the 36th gw. On the same 
day, a caesarian section was performed, and both neonates 
were in good general condition. The patient was feeling 
well, without any respiratory complaints. The blood labora-
tory analysis showed persistent anemia, with negative CRP 
findings. Two live male neonates were born with body 
masses of 2850 g and 2590 g, respectively, and body lengths 
of 48 cm each. Both Apgar scores (AS) were 10/10. The 
caesarian section was uneventful under spinal anesthesia, 
with blood loss of about 400 mL and regular vital param-
eters. Neonates were eutrophic, normal muscle tone and 
well adapted. Due to prematurity and monochorionic twin 
pregnancy, both neonates were admitted to the semi-inten-
sive care unit. Three hours after delivery, capillary blood 
gas analyses were performed on both twins and acid-base 
status, gas analysis, glycemia, and electrolytes of the capil-
lary blood were normal. Blood cultures and CRP levels were 
tested and found to be negative. Still, a dual antibiotic treat-
ment was empirically applied for a concise period of three 
days. The neonates went to the nursery regularly. There 
were no signs or effects of COVID-19. On the fifth post-
operative day, the patient was discharged with both chil-
dren. At the time of discharge, both twins were in a good 
overall condition, with normal findings in capillary blood. 
The postoperative period proceeded without complications 
or any symptoms of respiratory insufficiency. The histo-
pathological examination of the placenta revealed a mono-
chorionic placenta without pathological changes. On the 
follow-up examinations, the patient was in good general 
condition with an uneventful postpartum course. 

In a phone conversation with the patient two years af-
ter the delivery, she mentioned having no health issues 
and regularly consulting a pulmonologist. Regarding her 
children, both boys are healthy, showing age-appropriate 
psychomotor development, up to date with vaccinations, 
and attending kindergarten alongside their peers.

The written consent to write and publish this case report 
was obtained from the patient. The review was approved by 

the Ethics Committee of the Clinical Center of Vojvodina 
number 00-88/22.

DISCUSSION

In light of sparse data, our objective was to evaluate the 
maternal and neonatal safety outcomes linked to the ad-
ministration of TCZ in pregnant patients severely affect-
ed by COVID-19 at CGO CCV. The Treatment Protocol 
for COVID-19 in the Republic of Serbia (11th Version) 
[11], alongside the majority of international protocols 
for managing SARS-CoV-2, recommends the use of IL-6 
inhibitors, corticosteroids, LMWH, and oxygen therapy, 
in addition to starting empirical antibiotic treatment 
pending the identification of specific pathogens [12].  
A particularly alarming observation for our medical team 
was the marked elevation of IL-6 levels in our patient. It’s 
noted that serum IL-6 concentrations are naturally higher 
in pregnant women compared to non-pregnant women. 
Furthermore, these levels are elevated in the later stages 
of pregnancy, the second and third trimesters (below  
4.4 pg/mL), in comparison to the first trimester (below 
3.52 pg/mL). Our patient’s IL-6 levels were found to be 
almost 20-fold higher than those observed in healthy 
women during their second and third trimesters [13]. 
According to the study by Isaac et al. [14], the classifica-
tion of pregnant women upon their hospital admission 
was based on the WHO severity scale, a tool recom-
mended by the WHO Working Group for the Clinical 
Characterization and Management of COVID-19 infec-
tion to assess the progression of the disease in patients. 
This scale spans from 0 (uninfected) to 10 (deceased), 
indicating disease severity and involves signs of clinical 
worsening, such as increased need for oxygen, declining 
radiographic outcomes, and escalating levels of inflam-
matory markers like IL-6, CRP, and d-dimer [15]. Upon 
the patient’s admission to the CGO CCV, the WHO score 
was 5, which increased to 6 in less than 12 hours. Our 
decision to start TCZ treatment was made as our patient 
exhibited clinical and radiological deterioration and her 
WHO score increasing. In the research conducted by Isaac 
et al. [14], 28 expectant mothers with a WHO severity 
score of six and critical COVID-19 were treated with TCZ. 
Their findings indicated that the majority of these pa-
tients experienced a steady recovery in both clinical and 
radiological terms following the initiation of therapy, with 
no substantial adverse reactions observed in either the 
mothers or their babies. Similar findings were reported by 
Abdullah et al. [16], in a report of two pregnant women 
with evidence of acute cytokine storm. Both of these pa-
tients improved clinically after the use of a single dose of 
intravenous TCZ in addition to supportive treatments. 
The most extensive trial included, RECOVERY [17], dem-
onstrated that administering a low dose of dexamethasone 
reduced mortality by 20% in COVID-19 patients needing 
oxygen and by 33% in those requiring mechanical ventila-
tion. Considering that pregnancy is already a thrombotic 
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condition, with increased production of thrombin and 
intravascular inflammation, we immediately started with 
prophylactic doses of LMWH. In our patient, the presence 
of multiple elevations in procalcitonin and CRP values 
indicated the possibility of a bacterial superinfection. This 
led to the commencement of empirical antibiotic treat-
ment. Considering the heightened levels of neutrophils, 
as well as the requirement for non-invasive ventilatory 
support and a stay in the ICU, the decision was made to 
prescribe piperacillin/tazobactam as a category B drug for 
use in pregnancy by the FDA [18].

Thanks to a multidisciplinary team consisting of an in-
fectious disease specialist, gynecologist, intensivist, pulmo-
nologist, radiologist, anesthesiologist, and a neonatologist, 
the patient was successfully cured, without consequences 
for her or her children’s health.

The additional research is certainly needed on the ef-
fectiveness of TCZ use and the potential side effects of 
this drug in pregnant women with severe clinical course 
of COVID-19.

Conflict of interest: None declared.
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САЖЕТАК
Увод Тоцилизумаб је IgG1 моноклонско антитело против 
рецептора интерлеукина-6. Представљамо случај трудни-
це са тешким обликом пнеумоније изазване ковидом 19. 
Упркос лечењу, стање болеснице се брзо погоршавало те 
је примена тоцилизумаба била неопходна.
Приказ болесника Наша болесница је била 31-годишња 
трудница, хоспитализована седмог дана од појаве симпто-
ма ковида 19. У питању је била близаначка монохорионска 
диамнионска трудноћа у 21. гестацијској недељи. Опште 
стање болеснице било је тешко, са повишеним маркерима 
инфламације: C-реактивни протеин – 94,6 (mg/L), прокалци-
тонин – 1,44 (ng/mL) и интерлеукин-6 – 79,3 (pg/mL), уз при-
сутну масивну билатералну пнеумонију. Била јој је потребна 
респираторна подршка у виду терапије кисеоником високог 
протока преко назалне каниле и примене континуираног 

позитивног притиска преко личне маске, уз интензиван 
надзор. Дан после пријема опште стање јој се погоршало, 
па је одлучено да се примени тоцилизумаб. Непосредно 
после примене тоцилизумаба дошло је до прогресије пне-
умоније, али су маркери инфламације били у паду. После 
33 дана хоспитализације отпуштена је са уредним лабора-
торијским налазима и нормалним рендгенским снимком. 
На Клинику за гинекологију и акушерство примљена је 16. 
јула у 36. гестацијској недељи (35 недеља + два дана) због 
превремених контракција. Истог дана начињен је царски 
рез и оба новорођенчета су била у добром општем стању.
Закључак Лечење тешког облика ковида 19 код трудница 
представља изазов. Оваj приказ болесника показује да то-
цилизумаб може бити ефикасан у лечењу тог стања.
Кључне речи: тоцилизумаб; билатерална пнеумонија; бли-
заначка трудноћа; IL-6

Позитиван исход близаначке трудноће после примене тоцилизумаба  
код труднице са тешким обликом ковида 19
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