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Clinical experience with tocilizumab
in the treatment of pregnant woman with severe COVID-19
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The aim of the work — to present a case of positive use of tocilizumab in the treatment of pregnant woman with severe
COVID-19.

Materials and methods. A self-observation clinical case of severe coronavirus disease (COVID-19) in pregnant K., 40 years
old, who was treated at Municipal Non-Profit Enterprise “Regional Infectious Diseases Clinical Hospital” of Zaporizhzhia
Regional Council. The patient was treated in accordance with the “Protocol for the provision of medical care for the treatment
of coronavirus disease (COVID-19)".

Results. Our own clinical observation demonstrates the formation of severe COVID-19 in a 40-year-old pregnant woman in
the second trimester of pregnancy. Combination treatment with glucocorticoids in the presence of oxygen dependence on
the 11™ day of the disease was ineffective for two days of clinical and laboratory parameters monitoring, which required a
decision on the additional appointment of tocilizumab. The development of “cytokine storm” clinical and laboratory signs on
the 12" day of the disease was evidenced by the preservation of fever in the range of 37.5-37.8 °C, no regression of oxygen
dependence. According to laboratory data, an increase in the severity of lymphopenia as a relative quantity — up to 5 % and
absolute quantity — up to 0.5 x 10%1, an increase in fibrinogen — up to 5.8 g/l and D-dimer — up to 1.9 ng/ml, high level of
C-reactive protein — up to 190 mg/l. These data justify the additional use of tocilizumab, which was administered at a dose
of 8 mg/kg in the absence of contraindications. Tocilizumab administration was effective, contributing to oxygen dependence
regression and recovery of laboratory parameters within a week.

Conclusions. Our own clinical observation demonstrates the formation of severe COVID-19 in pregnant woman in the se-
cond trimester of pregnancy. Due to the ineffectiveness of glucocorticosteroid therapy and the presence of clear clinical and
laboratory signs of “cytokine storm” on the 12" day of the disease, the use of tocilizumab was effective, which contributed to
the oxygen dependence regression and recovery of laboratory parameters within a week. Treatment of pregnant woman with
severe COVID-19 requires adherence to existing protocols.

KAiHiUHMM AOCBIA 3aCTOCYBaHHA TOLMAIZyMaby
B AiKyBaHHi BariTHOi 3 TA)XXKMM nepebirom COVID-19

0. B. Pa6okoHb, I. 0. Kyaews, 0. 0. ®ypuk, T. b. MatBeeBa, K. B. KanaluHuk

MeTta po60oTu — onvcaTi BUNagok NO3UTUBHOIO 3aCTOCYBaHHS ToLwIidymady B nikyBaHHi BariTHOI 3 TshkkMM nepebirom Ko-
poHaBipycHoi xBopobu COVID-19.

Matepianu Ta MmeToam. HaBeeHo KniHiYHWIA BUNaZoK BNIACHOTO COCTEPEXEHHS TSHKKOro nepebiry kopoHaBipyCcHOI XBopooun
(COVID-19) y BaritHoi K., 40 pokis, sika nepebysana Ha nikysaHHi B KHIN «ObnacHa iHdekuiHa kniHivHa nikapHs» 30P.
JlikyBaHHs! XBOPOI 37iiCHUNM 3rigHO 3 «POTOKONOM HafiaHHS MEAUYHOT LOMOMOrU A5 MikyBaHHS KOPOHaBIPYCHOT XBOpPo6tu
(COVID-19)».

Pesynkratu. [NokasaHo hopmyBaHHs Tsixkoro nepebiry COVID-19 y xiHku Bikom 40 pokiB y Il TpumecTpi BariTHocTi. Komnnekc-
He NiKyBaHHS 3 3aCTOCYBaHHSIM MHOKOKOPTUKOIAIB Y pa3i BUHWKHEHHSI KUCHEBOT 3anexHocTi Ha 11 4oby xBopobu BusiBUIOCS
HeedeKTUBHUM NPOTArOM ABOX Aib cnocTepexeHHs 3a kIiHiko-nabopaTopHUMK napameTpamu; Lie noTpebyBarno po3s’sa3aHHs
NUTaHHS LLOAO0 AOAATKOBOrO Npu3HadYeHHs Touunisymaby. Mpo po3BUTOK KIiHikO-nabopaTopHMX 03HAK «LMTOKIHOBOTO LLITOP-
My» Ha 12 0oy xBopobu CBia4MNO 30epexeHHs NiaBULLEHOT TemnepaTypu Tina B mexax 37,5-37,8 °C, BigcyTHicTb perpecii
KCHeBOI 3anexHocTi. 3a pesynsratamy nabopaTopHux AoChiLKeHb, 3adikcyBanu 36inbleHHS BUPa3HOCTI NiMdoneHii — i
BiZHOCHOI (00 5 %), i abcontoTHoi (80 0,5 x 10%n), nigBuLLEHHS ibpuHoreHy — o 5,8 r/n, D-gumepy — 8o 1,9 Hr/mn, BUCOKWiA
piBeHb C-peakTnBHoro npoteiny — o 190 mr/n. Lie nigTBepanno JouinbHICTb 4OAATKOBOTO NPU3HAYEHHS TOLMNI3ymMaby, SKui
BBENW y 403i 8 Mr/kr, npoTunokasaHb He Oyno. BBegeHHs Toumnisymaby BUSIBUNOCH hEKTUBHUM, CNIPUSINO PErpecy KUCHEBOI
3aMeXHOCTI Ta BiHOBMEHHIO NabopPaTOPHUX NMOKA3HWKIB MPOTArOM TUXKHS.

BucHoBku. HaBegeHe BnacHe KniHiyHe CnocTepeeHHs AeMOHCTPYe hopMyBaHHs Tsxkoro nepebiry COVID-19 y BariTHoi B
Il TpumecTpi BariTHOCTI. BpaxoBytoun HeedeKTUBHICTb Tepanii [MIoKOKOPTUKOCTEPOiAaMM Ta HAsBHICTb YiTKMX KMiHiko-nabo-
PaTOPHUX 03HaK «LIMTOKIHOBOTO LUTOPMY», BBEAEHHS Toumnizymady Ha 12 oby xBopobu Byno echekTMBHUM, CNPUSIo perpecy
KUCHEBOI 3aNEXHOCTI Ta BiHOBMNEHHIO NabopaTopHMX NOKa3HWKIB NPOTSATOM TWxKHS. JlikyBaHHS BariTHWX i3 TSHKKMM nepebirom
COVID-19 notpebye YiTKOro 4OTPUMaHHS YWHHWX NPOTOKOMIB.
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Case report

Pregnant women are one of the special and most difficult
risk groups for the development of severe and complica-
tions of many viral infections. This is due to the formation
of certain physiological immunological changes, increased
oxygen demand and the emergence of additional risks
when medical treatment is required [1]. In the conditions of
the coronavirus disease (COVID-19) pandemic, attention
was paid to cases of severe and critical course of COVID-19
in pregnant women, especially in the third trimester of
pregnancy, with fatal outcome [2,3].

At present, the issue of pregnant patients with
COVID-19 treatment remains difficult. In completed
and ongoing clinical trials of COVID-19 drug therapy,
pregnancy is still usually the exclusion criterion. This
significantly limits the development of appropriate guide-
lines for the pregnant women treatment with this infection.
Only the RECOVERY ftrial, which aimed to determine
the appropriateness of dexamethasone in the treatment
of patients with COVID-19, included pregnant patients
with COVID-19 [4]. According to the results of this study,
the minimum effective dose of dexamethasone is 6 mg per
day. The inclusion of this drug in the treatment of patients
with COVID-19, who need oxygen support, has reduced
the mortality of these patients, and there have been no
adverse effects associated with pregnancy [4].

Treatment of pregnant COVID-19 patients with severe
and critical disease remains an extremely difficult issue.
At present, there are no separate protocols for the pro-
vision of medical care to this category of patients, so
the treatment of pregnant women with severe and critical
COVID-19 requires compliance with existing protocols in
the country [5,6] and a multidisciplinary approach involving
physicians of different profiles [7].

The study of the pathogenetic mechanisms of the for-
mation of the adverse course of COVID-19 demonstrates
the leading role of immune-dependent mechanisms with
cytokine dysregulation. This allows to justify the feasibility
of cytokine-targeted therapy [8]. Such treatment options
for patients with severe and critical COVID-19 are the use
of interleukin-6 receptor inhibitors (IL-6) (tocilizumab)
or IL-1B (anakinra), which are used to treat rheumatoid
arthritis [9,10]. Tocilizumab was added as an adjunct to
glucocorticosteroid therapy in patients with severe and
critical COVID-19 case who have rapid respiratory de-
compensation. This is in line with existing international re-
commendations [11,12] and the “Protocol for the provision
of medical care for the treatment of coronavirus disease
(COVID-19)", approved by the Order of the Ministry of
Health (MOH) of Ukraine [6].

Data from the current literature on the effectiveness of
tocilizumab in clinical practice have some differences. On
the one hand, many studies and meta-analyzes have shown
a reduction in mortality among patients with COVID-19
treated with tocilizumab and maintenance therapy [13,14].
On the other hand, there are studies that, on the contrary,
have shown no advantages in the results of treatment with
tocilizumab in hospitalized patients with COVID-19 [15].
Therefore, clinical and laboratory evaluation of the immu-
notropic treatment effectiveness with tocilizumab remains
relevant today [16]. In our opinion, this is especially true
for certain categories of patients with COVID-19 who
have risk factors in the form of comorbid conditions, in
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the pathogenetic mechanisms of which immunological
changes are leading [17,18]. There is already a clear
pathogenetic justification and successful experience in
the literature on the use of tocilizumab in the treatment of
patients with severe COVID-19 on the background of co-
morbid rheumatoid arthritis [18]. Tocilizumab in the treat-
ment of pregnant women with severe and critical course
of COVID-19, according to researchers [19], deserves
special attention. Blockade of interleukin-6 during preg-
nancy is of particular interest given the pathophysiological
relationship between elevated interleukin-6 levels and
preterm birth [20]. Therefore, this led to the feasibility of
analyzing their own clinical experience with tocilizumab in
the treatment of pregnant women with severe COVID-19.

Aim
The aim of the work — to present a case of positive use

of tocilizumab in the treatment of pregnant women with
severe COVID-19.

Materials and methods

The clinical case of severe COVID-19 in pregnant K.,
40 years old was analyzed. The patient was treated at
the Municipal non-profit enterprise “Regional Infectious
Diseases Clinical Hospital” of Zaporizhzhia Regional
Council (infectious diseases hospital) from 01.10.2021 to
11.10.2021. The diagnosis of COVID-19 was laboratory
confirmed by RNA-SARS-CoV-2 in the nasopharynx
mucus by polymerase chain reaction. The patient was
treated according to the “Protocol for the provision of
medical care for the treatment of coronavirus disease
(COVID-19)” [6].

Results

Patient K., 40 years old, was admitted to infectious disea-
ses hospital on 01.10.2021 on the 12" day of illness with
complaints of fever up to 37.5 °C, nonproductive cough,
weakness, shortness of breath during exercise.

The patient had her first pregnancy with a gestational
age of 19-20 weeks.

From the anamnesis of the disease it became known
that she was not vaccinated against COVID-19. Patient
felt ill on 19.09.2021 with an increase in body tempera-
ture to 37.5 °C, weakness, the appearance of a liquid
dry cough. She was consulted by a family doctor, and
RNA-SARS-CoV-2 was isolated from the nasopharyn-
geal mucus during the polymerase chain reaction. There
was outpatient therapy with symptomatic drugs. Against
the background of this treatment there was subfebrile
persistence.

From 30.09.21 (the 11" day of illness) there was
a deterioration: the body temperature rose to 38.0 °C,
there were shortness of breath 24 per minute, decreased
oxygen saturation to 89 %. In this regard, she was hos-
pitalized in the central hospital of Melitopol. The patient’s
condition on admission was considered severe due to
endogenous intoxication and the appearance of acute
respiratory failure. Oxygen therapy in a mask mode was
started. Against this background, oxygen saturation in-
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creased to 97 %. Radiologically, bilateral polysegmental
pneumonia was detected. The general analysis of blood
revealed leukocytosis, neutrophilia, relative and absolute
lymphopenia: leukocytes — 13.2 x 1091, metamyelocytes
—1 %, stabs — 18 %, segmented — 70 %, lymphocytes
—5 % (abs — 0.6 x 10%1), monocytes — 4 %. The results
of biochemical tests: prothrombin index — 87 %, fibri-
nogen — 4.7 g/l, D-dimer — 0.91 ng/ml, blood creatinine
— 63 umol/l, glucose — 3.0 mmol/l. Drug treatment was
prescribed: dexamethasone 12 mg per day, low mole-
cular weight heparin in a prophylactic dose, antibacterial
therapy with meropenem. However, for two days there
was no positive dynamics of clinical manifestations of
the disease, in connection with which in the evening of
01.10.2021 the patient was transferred to the infectious
diseases hospital.

Upon admission to the infectious hospital on the 12
day of the disease, the patient’s condition is severe, body
temperature 37.8 °C, respiratory rate 26 per minute,
tachycardia 108 per minute, blood pressure 130/80 mm
Hg, oxygen saturation 89 % without oxygen support.
Oxygen therapy in a mask mode of 12 I/min started
immediately, oxygen saturation with oxygen support of
97 %. Auscultatory breathing is weakened on both sides,
crepitation is heard. Evaluation of the dynamics of clinical
and laboratory parameters on the background of treatment
with glucocorticosteroids for two days showed no effect
from the prescribed treatment. This was evidenced by
the preservation of body temperature in the range of
37.5-37.8 °C, no regression of oxygen dependence,
according to laboratory data from 02.10.2021, there was
an increase in the severity of lymphopenia as relative —
up to 5 % and absolute — up to 0.5 x 109, increase in
fibrinogen — up to 5.8 g/l and D-dimer — up to 1.9 ng/ml,
high levels of C-reactive protein — up to 190 mg/l. The
above mentioned indicated the development of a “cytokine
storm”, which became the rationale for the appointment
of tocilizumab. According to the results of the follow-up,
the level of procalcitonin was 0.1 ng/ml, ALT activity —
26.1 units, creatinine content—79.7 umol/l, glucose — 8.6
mmol/l, which indicated the absence of contraindications
to the use of tocilizumab. The patient had a body weight
of 65 kg at a height of 170 cm (body mass index 22.49
kg/m2).

Taking into account the above, on 2.10.2021 (the 13"
of the disease) 500 mg of tocilizumab (at the rate of 8 mg/kg
of body weight) was administered intravenously, dexa-
methasone was extended, the dose of enoxiparin was
doubled, and meropenem was continued. After the use
of tocilizumab during the day there was a normalization
of body temperature, which was subsequently stable.
During the next two days, a significant regression of
oxygen dependence was noted, which reduced oxygen
support to 4 I/min, which completely disappeared by
8.10.2021. 13 % and absolute — 1.3 x 109, reduction of
fibrinogen —up to 4.1 g/l. Control radiography of the chest
from 11.10.2021 showed a clear positive trend in reducing
infiltration of lung tissue. On 11.10.2021, the patient was
discharged for outpatient treatment with recommenda-
tions for continued anticoagulant therapy for two weeks
in a prophylactic dose.
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Discussion

Literature data indicate that pregnant patients with
COVID-19 are more likely to be hospitalized in the inten-
sive care unit than non-pregnant women of the appro-
priate age [21,22]. A number of studies have identified
certain risk factors that affect the severity of COVID-19
in pregnant women. These factors include older age,
high body mass index, chronic hypertension, diabetes.
The above-mentioned concomitant pathology, which
occurred before pregnancy, are factors in the high risk
of hospitalization in the intensive care unit and the emer-
gence of indications for artificial lung ventilation [21].
Most researchers point to the fact that a special risk
of severe and critical course of COVID-19 occurs in
pregnant women in the Il and Ill trimesters, because in
the perinatal period orimmediately after birth there is an
increase in symptoms [23].

Thus, according to the results of American resear-
chers at the time of hospitalization among pregnant
women infected with SARS-CoV-2, 61.4 % had an asymp-
tomatic course of COVID-19. However, the onset of labor
pains to the appearance we can see different courses of
disease: mild clinical symptoms —in 26.5 %, severe — in
26.1 %, and in 5 % — even a critical course of COVID-19
[23]. Our own clinical observation also demonstrates
the formation of severe COVID-19 during the second
trimester of pregnancy in a pregnant woman, who had one
of the risk factors for severe COVID-19, namely the age
of the patient 40 years.

Oxygen therapy is given special attention when
providing medical care to pregnant women with severe
and critical COVID-19. To improve its effectiveness, a
prone-positioning algorithm has been developed and
recommended for use in clinical practice [7]. In this
case, childbirth can be considered as a component of
the treatment of refractory hypoxemic respiratory failure
in the development of critical conditions of pregnant
women, especially during pregnancy 32 weeks and more
[7]. At the same time, considerable attention is paid to
resolving the issue of prescribing medical treatment.
In the current literature, some clinical observations of
the treatment of pregnant women with COVID-19 with
the use of tocilizumab are currently demonstrated [19].
Our clinical observations also show that with clear clinical
and laboratory signs of a cytokine storm on the 12" day of
the disease, the use of tocilizumab was effective, leading
to regression of oxygen dependence and recovery of
laboratory parameters within a week.

Clinical observations on the efficacy of tocilizumab in
the treatment of pregnant women with severe COVID-19
are accumulating in the current literature. However, this
does not allow definitive conclusions to be drawn re-
garding the use of these drugs in pregnant women with
COVID-19. Therefore, there is an urgent need to include
pregnant women in randomized controlled trials to deter-
mine the most effective treatments for severe COVID-19
[19,24]. However, in the absence of such studies and
specialized protocols for the provision of medical care to
pregnant women with COVID-19, the existing Coronavirus
Disease (COVID-19) Treatment Guidelines in existing
countries should be strictly adhered to.
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Conclusions

Own clinical observation showing the formation of
severe COVID-19 in pregnant women in the second
trimester of pregnancy was presented. Combination
treatment with glucocorticoids in the event of oxygen
dependence on the 11" day of the disease was ineffec-
tive for two days of clinical and laboratory parameters
monitoring, which required a decision on the additional
appointment of tocilizumab. In the presence of clear clini-
cal and laboratory signs of “cytokine storm” on the 12"
day of illness, the using of tocilizumab was effective,
which led to the regression of oxygen dependence and
the restoration of laboratory parameters within a week.
Treatment of pregnant women with severe COVID-19
requires strict adherence to existing protocols.
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