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Severe and critical forms of COVID-19 are beset by the development of “a cytokine storm”, which is characterized by an
increased secretion of proinflammatory cytokines. Therefore, one of the leading strategies for treating patients with severe
forms of COVID-19 is the reduction of concentration of proinflammatory cytokines and leveling out their effect on the pa-
tient. Among the drugs aimed at reducing the concentration of proinflammatory cytokines, IL-6 inhibitors, IL-1 inhibitors, JAK
inhibitors and systemic glucocorticosteroids have been found useful in COVID-19. All of these drugs are currently prescribed
off-label.

The aim of the work is a comparative analysis of the data from the literature sources in the PubMed system, devoted to the
clinical efficacy and safety of IL-6, IL-1, JAK inhibitors and systemic glucocorticosteroids in the treatment for severe forms of
COVID-19.

Materials and methods. In the treatment for severe forms of COVID-19, materials for the comparative analysis were the
data from the literature sources in the PubMed system, on the studies devoted to the use of the systemic glucocorticosteroid
dexamethasone, IL-6 inhibitor tocilizumab, IL-1 inhibitor anakinra, and JAK inhibitor ruxolitinib. The analysis was performed
by statistical evaluation of the drugs effect within the 28-day survival rate among the patients with severe COVID-19. Attrib-
utive statistics was used as a statistical tool. The safety of the drug use was assessed by analyzing potential drug interactions.
The information about potential drug interactions, was obtained from a specialized website — Drugs.com. Knowmore. Besure
(https://www.drugs.com/interaction/list/).

Results. As a result of the analysis, it has been established that tocilizumab has the highest efficacy rates. In this respect, it is
followed by dexamethasone. The attributive efficacy rates and 95% confidence interval values for the both drugs were statis-
tically significant. The indices of relative and population attributive kinds of efficacy, were also higher for tocilizumab, but a
95% confidence interval of these indices, get into the range of statistically insignificant values, requiring additional evidence
of their efficacy. According to the data obtained, tocilizumab efficacy is higher than that of the other drugs compared: NNT
(dexamethasone) — 32; NNT (tocilizumab) — 4, NNT (ruxolitinib) — 7; NNT (anakinra) — 35.

Conclusion. The choice of a drug should be based on the patient’s condition, comorbidities, and medications used in therapy
to minimize the risk of undesirable drug interactions. Against the background of the lowest efficacy among the compared
drugs, a high efficacy for the patients with concomitant hepatobiliary disorders and DIC syndrome, has been established for
the inhibitor IL-1 anakinra, which makes it the drug of choice among the patients with these diseases and under these con-
ditions in the development of “a cytokine storm”.
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Taxkenble n Kputnyeckmne dopmbl COVID-19 conpoBOXKAIOTCA PA3BUTUEM KLLUTOKMHOBOTO LUTOPMA», KOTOPbIW XapaKTepu3y-
€TCs NOBbILLIEHHOWN CEeKpeLmen NpoBOCNaNNTENbHbIX LUMTOKMHOB. M0O3TOMY OA4HOM M3 BeAyLUUX CTPATErnn 1eYeHns nauneH-
TOB C TAXenbiMn dopmammu COVID-19 aBnaeTcs CHUXKEHME KOHLEHTPALLMM NPOBOCNAANTE/IbHbBIX LLUTOKMHOB U HUBENUPOBA-
HUE UX AENCTBMA Ha OpraHn3m naumeHTa. Cpeamn NeKapcTBEHHbIX NPenapaTos, HaNPaBAEHHbIX HA CHUMKEHME KOHLLEHTPaL MK
NPOBOCMNAaNNTE/IbHbIX LUTOKUHOB, HaLWAK NnpumeHeHne npu COVID-19 nHrnbutopsl U-6, UN-1, uHrubutopsl JAK 1 cuctem-
Hbl€e [IIOKOKOPTUKOCTEPOMAbI. BCe 3TM leKapcTBEHHbIE NpenapaTbl B HacToAlee BpemMa HasHavatoTes off-label.

Lienb — cpaBHUTENbHbIM aHaIN3 MO AAaHHbIM INTEPATYPHbIX UCTOYHUKOB, NpeacTaBAeHHbIx B PubMed, KnuHuyeckon adpdek-
TUBHOCTU M 6€30MacHOCTM UCMNONb30BaHUA MHTMBUTOPOB U/1-6, UN-1, JAK 1 CUCTEMHBbIX FTIOKOKOPTUKOCTEPOUAO0B B TEpanmm
TAxenbix ¢opm COVID-19.

Martepuanbl 1 metoabl. Matepvanamu Ans NPOBEAEHUA CPABHUTE/IbHOFO aHA/M3a MOC/AYXKUAN AaHHbIE INTEPATYPHbIX
WUCTOYHMKOB B cucteme PubMed, nocBaLeHHbIe nccies0BaHUAM UCMOIb30BAHMUA CUCTEMHOTO IIFOKOKOPTUKOCTEPOUAA AEK-
cameTasoHa, uHrnbutopa WU-6 Toumnmsymaba, uHrnbutopa U/-1 aHakMHpbl U MHrMbUTOpa JAK — pykconnHuTnb B Tepa-
nun Taxenbix dopm COVID-19. AHann3 NPOBOANIM MYTEM CTAaTUCTUYECKON OLLEHKWU BAMAHWUA NEKAPCTBEHHbIX MPenapaToB
Ha NokKasaTeslb BbI}KMBAaEMOCTU B TeYeHue 28 AHel cpeam NauneHToB ¢ Taxenbim TedeHnem COVID-19. B kauecTse cTatucTu-
YeCcKOoro MHCTPYMeHTa 6blnn UCMONb30BaHbl METOAMKN aTPUOYTUBHOM CTAaTUCTUMKKU. OLeHKY 6€30MacHOCTU UCMOAb30BaHMA
JIeKapCTBEHHbIX MPENapaToB NPOBOAMAM MYyTEM aHaIM3a NOTEHLMA/bHbIX IEKAPCTBEHHbIX B3anmoaeinctamii. MHdbopmaumio
0 MOTEeHUMaNbHbIX B3aMMOLENCTBUAX NEKAPCTBEHHbIX MPENAapaToB NOAyYann Ha CneLmannm3npoBaHHoOM caite — Drugs.com.
Knowmore. Besure (https://www.drugs.com/interaction/list/).

Pe3ynbrathbl. B xo4e npoBefeHHOro aHaiM3a yCTaHOB/IEHO, YTO Hanboblne nokasaTenu adpGeKTMBHOCTU UMEET TOLUAN3Y-
Mab, pnanee cnepyet AekcameTasoH. MokasaTtesib aTpubyTBHOM 3GHEKTUBHOCTM M 3HAYeHUA 95% A0BEPUTENbHBIN MHTEPBAN
AnA 060MX NEeKAPCTBEHHbIX NMPenapaToB OKa3asicA CTaTUCTUYECKM 3HAYMMbIM. MOKa3aTeNn OTHOCUTEIbHOM U NONYAALMOH-
HOW aTpUByTUBHOW 3PGEKTUBHOCTEN TaKKe BbIle ANA ToLMAM3ymaba, ofHaKo, 95% [0BEpPUTE/bHBIM MHTEPBA STUX NOKa-
3aTesie NONafAoT B 06/1aCTb CTAaTUCTUYECKM HE3HAUYMMBbIX 3HAYEHWUH, YTO TpebyeT AONONHUTENbHbIX NOATBEPKAEHUNA UX
addekTmBHoCTU. COrNacHO NONYYEHHbIM AaHHbIM, 3GdEKTUBHOCTL MCMNONb30BaHUA TOUUIM3yMaba Bbiwe 3pdeKTUBHOCTU
OPYrUX CpaBHMBaEMbIX IeKapCTBEHHbIX npenapatoB. NNT (aekcameTtasoH) — 32; NNT (tounnmnsymab) — 4, NNT (pykconmTtu-
HWB) — 7; NNT (aHakuHpa) — 35.

3akntoueHue. Bbibop nekapcTBEHHOrO npenapaTta AO/IKEH OCYLLECTBAATLCA UCXOAA U3 COCTOAHWMA MaLMeHTa, COnyTCTBYHO-
Wwmx 3a601€BaHMI U UCMO/Ib3YEMBIX B TEPAMMM IEKAPCTBEHHbIX MPENAPATOB C Le b0 MMHUMM3ALLMK PUCKA HEXKeNaTeIbHbIX
MEKNEKAPCTBEHHbIX B3aumogencTsunn. [na nHrnbutopa WUJ/1-1 aHakMHpbI Ha GOHE camoi HU3KON 3PPEKTUBHOCTU cpeam
CpaBHMBAEMbIX JIEKAPCTBEHHbIX NPENapaToB yCTaHOB/EHA BbICOKasA 3G PpEKTUBHOCTb A/1A MNALUEHTOB C COMYTCTBYIOLMMMU re-
naTobuaMapHbIMKM paccTpoicTBamu 1 BC-cMHAPOMOM, YTO AenaeT ee npenapaTomM Bbibopa cpeay NaLUeHToB C AaHHbIMU
COCTOAHUAMM U 3a60N1€BaHUAMM NPU PA3BUTUN KLLUTOKMHOBOTO LUTOPMAY.

Kntouesble cnosa: Taxenbie dopmbl COVID-19; cMCTeMHbIN IHOKOKOPTUKOCTEPOA,; MHTMBUTOP WU/1-6; MHrM6UTOpP WU/1-1; UHTK-
6uTopa JAK; «LLUTOKMHOBBIN LUTOPM»; aTPUOYTUBHAA CTAaTUCTMKA; MEKIEKAPCTBEHHbIE B3aMMOAENCTBUSA

INTRODUCTION of rapid development of severe and critical conditions,

COVID-2019 is currently a global social problem that
is particularly challenging for health systems [1].

Regarding a part of medicinal preparations (MPs),
clinical studies are being conducted to obtain data on the
effectiveness of their use in the treatment for COVID-19
[2]. A special feature of COVID-2019 is the possibility
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which are characterized by high mortality rates, more
specifically, from 49% [3] to 60.5% [4].

Severe and critical forms of COVID-19 are beset by
the development of “a cytokine storm”, which is char-
acterized by an increased secretion of proinflammatory
cytokines. Therefore, one of the leading strategies for
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treating patients with severe forms of covid-19 is the re-
duction of concentration of proinflammatory cytokines
and leveling out their effect on the patient. [5].

Among the drugs aimed at reducing the concentra-
tion of proinflammatory cytokines, IL-6 inhibitors, IL-1
inhibitors, JAK inhibitors and systemic glucocorticoste-
roids have been found useful in COVID-19. All of these
drugs are currently prescribed off-label. More research
on the efficacy and safety of these drugs in COVID-19
therapy, is currently being conducted.

THE AIM of the work is a comparative analysis of
the clinical efficacy and safety of IL-6, IL-1, JAK inhibitors
and systemic glucocorticosteroids in the treatment for
severe forms of COVID-19, according to the literature
presented in PubMed.

MATERIALS AND METHODS

The materials for the comparative analysis were
the data from the literature sources published in the
PubMed system and devoted to 4 studies of the use of
the systemic glucocorticosteroid dexamethasone [6], the
IL-6 inhibitor tocilizumab [7], the IL-1 inhibitor anakinra
[8] and the JAK inhibitor ruxolitinib [9] in the treatment
of severe forms of COVID-19, including the analysis of
the therapy data of 7406 patients. The selected sources
contain comparable study endpoints (a drug effect on
the 28-day survival).

The analysis was carried out by statistical evaluation
of the drugs effect within the 28-day survival rate among
the patients with severe COVID-19. The methods of attri-
bute-based statistics were used as a statistical tool. The
basis of the analysis with the use of attribute-based sta-
tistics is a contingency table (Table 1).

After compiling a contingency table, the following
hypothesis has been formed: the use of the studied MPs
makes it possible, to a greater extent, to achieve an in-
crease in the survival rate within 28 days among the pa-
tients with a severe COVID-19 course compared to the
controls.

The first stage is to determine the absolute efficacy
(AE), which comes to calculating the frequency of the
onset of positive clinical effects in the groups of patients
who received and who did not receive MPs. Formula 1
was used to find the frequency of positive clinical out-
comes in the exposed group (the patients receiving MPs)
for each of the analyzed drugs.

AFe =2
A (1)

Similarly, according to Formula 2, the frequency of
occurrence of positive clinical effects in the unexposed

group (the patients who did not receive MPs), was cal-
culated.

PEn =— (2)
B
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As a result, the point estimates of the onset of
positive clinical outcomes from the prescription of
therapy regimens were obtained, including and not
including the analyzed MPs (exposed and unexposed
groups of patients). These frequencies were calcu-
lated on the basis of not the entire population, but
only on its representative part, which approximately
reflects the properties of the population. These point
estimates were subjected to a statistical error. There-
fore, the standard error of the obtained AEs was fur-
ther calculated.

Since the obtained frequencies can change while
calculating on another sampling, it was determined
how significant these changes would be, and what min-
imum intervals of values would cover the actual exact
values of the sought frequencies. In other words, what
is the minimum interval that contains the real value of
the sought frequency with a probability of 95% was
to be determined. In statistics, this kind of interval is
statistically 95% and is called “a confidence interval”
(95% Cl).

At the next stage, the attribute-based efficacy
(AbE) was calculated. It characterizes the part of the
efficacy (its share) that is associated with the studied
MP and is explained by it. AbE was calculated according
to Formula 3.

AbE =AEe —PEn =——-— (3)
c B
Based on the calculation of the relative efficacy (RE)
according to Formula 4, the bonding force between the
effect of MPs on the treatment and the outcome was
shown, i. e., how many times the clinical efficacy of the
therapy increases when the analyzed MPs are used.

a
Ate /
RE =—— /A (4)
PEn V
B
Population attribute-based efficacy (PAbE) is the ab-
solute difference in indicators in the whole population
and in the unexposed group. PAbE is similar to AbE but
unlike the latter. It characterizes the population compo-
nent of efficacy (Formula 5).

PAbE =5 =& (5)
Q B

The safety assessment of the MPs products was
carried out by analyzing potential drug- interactions.
The information about potential drug interactions was
obtained on a specialized website — Drugs.com. Know-
more. Besure (https://www.drugs.com/

RESULTS
Statistically significant indicators are AbE, RE, and
PADE (Table 2).
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Figure 1 — Corridors of fluctuations in RE values with 95% Cl of the MPP effect on the survival rates
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Figure 2 — Corridors of fluctuations in PAbE values with 95% Cl of the effect of the studied drugs
on the survival rate in the treatment of severe forms of COVID-19
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Figure 3 — Corridors of fluctuations in RE values with 95% Cl of the effect of anakinra on survival rates
within 28 days in different groups of patients
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Figure 5 — Potential drug interactions of the drugs aimed at eliminating “the cytokine storm”

in the treatment for severe COVID-19 conditions
Note: according to the specialized site — Drugs.com.Knowmore. Besure (URL: https: //www.drugs.com/interaction/list/)

Table 1 - Contingency table

Studied Hypothetical effect of the studied drug Total

mp Yes No
(a) (b) (A)

Yes Group in a hypothetical state with the  Group out of hypothetical state with Sum a+b

effect of the studied MP the effect of the studied MP

(c) (d) (B)

No Group in a hypothetical state without ~ Group out of hypothetical state with- Sum c+d

the effect of the studied MP out the effect of the studied MP
(€) (D) (Q)
el Sum a+c Sum b+d Sum A+B or C+D

Table 2 — The results of evaluating the clinical efficacy of various drugs in terms of survival
within 28 days in the treatment for severe forms of COVID-19

Statistical value MPs
Dexamethasone Tocilizumab Ruxolitinib Anakinra
Attribute-based efficacy 3.1% 22.5% 14.3% 2.8%
Relative efficacy 1.04 1.66 1.17 1.04
Population attribute efficacy 1% 16.5% 7% 1.9%
NNT 32 4 7 35

Table 3 — The results of the clinical efficacy estimation of (anakinra’s IL-1 inhibitor) in terms of the survival rate
within 28 days in the treatment for severe forms of COVID-19 in patients with hepatobiliary dysfunction and
disseminated intravascular coagulation

IL-2 inhibitor (anakinra)

statistical value General structure P'atnents with ht.-:pato!)lllary Pat:lents without .hepat.oblllary
. disorders and disseminated disorders and disseminated
of patients . . . .
intravascular coagulation intravascular coagulation

Attribute-based efficacy 2.8% 30.1% 0.8%
Relative efficacy 1.04 1.85 1.01
Population attribute efficacy 1.9% 18.2% 0.5%
NNT 35 3 125
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Table 4 — Drug interactions aimed at eliminating “the cytokine storm” in the treatment
for severe COVID-19 conditions

Level (significance) of

L . Potential risk of clinical interaction
clinical interaction

Drug interactions

Tocilizumab - _

CYP450 3A4 inducers can reduce the concentration of
Dexamethasone Ruxolitinib Undesirable ruxolitinib in the blood plasma; ruxolitinib is metabolized
by isoenzyme.

Anakinra - -
Dexamethasone - -
Ruxolitinib - -
There is a risk of increased immunosuppression and
an increased risk of developing an infectious process.
i b Treatment with IL-6 inhibitors has been associated with
Tocilizuma serious, potentially life-threatening and fatal infections,
Anakinra including tuberculosis, invasive fungal infections such
as candidiasis, aspergillosis and pneumocystosis,
and other opportunistic infections. Cases occurred
mainly in the patients administdated with concomitant
immunosuppressive drugs or corticosteroids.
CYP450 3A4 inducers can reduce the concentration of
Dexamethasone Undesirable ruxolitinib in the blood plasma; ruxolitinib is metabolized
by isoenzyme.
Tocilizumab - -
Ruxolitinib The wuse of interleukin-1 blockers with other
immunosuppressive or myelosuppressive agents can
. . increase the risk of infection. Interleukin-1 blockade
Anakinra Undesirable . . . .
can cause neutropenia and severe infections by itself,
and the risk may be increased with another kind of
immunosuppressive therapy.
Dexamethasone - -
. There is a risk of increased immunosuppression and an
Tocilizumab . . . . .
increased risk of developing an infectious process.
. The wuse of interleukin-1 blockers with other
Anakinra

immunosuppressive or myelosuppressive agents can
increase the risk of infection. Interleukin-1 blockade can
cause neutropenia and severe infections by itself, and the
risk may be increased with another immunosuppressive
therapy.

Ruxolitinib Undesirable

Note: according to the specialized site — Drugs.com.Knowmore. Besure (URL:https://www.drugs.com/interaction/list/)

Table 5 - Potential drug interactions to be avoided in the treatment for severe COVID-19 conditions
(drugs, the concomitant administration of which should be avoided: dangerous
life-threatening clinically significant interaction)

Dexamethasone Tocilizumab Ruxolitinib Anakinra
Fluroquinolone Anakinra - Clarithromycin Tocilizumab
Amiodarone- - Fluconazole -

- - Itraconazole -
- - Ketoconazole -
- - Voriconazole -
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For dexamethasone, AbE was 3.1% (95% Cl 0.9%
— 5.3%); for tocilizumab it was 22.5% (95% Cl 4.6% —
40.4%); for ruxolitinibruxolitinib AbE was 14.3% (95% ClI
—1.7% — 30.2%); for anakinra it was 2.8% (95% Cl -4.2%
—9.8%). This indicator is statistically significant for dexa-
methasone and tocilizumab.

As for the relative efficacy (RE), for dexamethasone
it was 1.04 (95% Cl 0.040 to 2.042); for tocilizumab —
1.66 (95% Cl 0.400 to 2.917); for ruxolitinibruxolitinib —
1.17 (95% Cl 0.139 to 2.194); for anakinra, RE was 1.04
(95% Cl 0.038 to 2.046) (Fig. 1).

However, the lower limits of 95% of the confidence
interval (Cl) fall in the area of the negative values <1,
which does not make it possible to consider this indica-
tor statistically significant.

For the compared MPs, the lower limit of 95% of
PAbE Cl also falls into the area of the negative values,
which does not make it possible to assert the statistical
significance of the obtained indicator and requires addi-
tional confirmations (Fig. 2).

Comparing the 95% Cl values for RE and PADE, it is
possible to speak of a greater advantage of the IL-6 in-
hibitor relative to the other analyzed MPs.

The Number Needed to Treat (NNT), the average in-
dicator of the number of the patients who need to be
treated with this drug, was also calculated to prevent
one additional episode compared to the control group).
For dexamethasone, the NNT is 32; for tocilizumab it is
4; for ruxolitinib — 7; for anakinra — 35. According to the
data obtained, the effecacy of tocilizumab is higher than
that of the other compared MPs. According to the re-
sults of the calculations, it is anakinra that has the lowest
effecacy. However, the study carried out by Shakoory et
al. [8], showed its high efficacy in terms of the survival
rate within a 28-day period among the patients with dis-
seminated intravascular coagulation (DIC) and hepatobi-
liary dysfunction (Table 3).

The results obtained, make it possible to speak
about the choice of anakinra in the patients with severe
forms of COVID-19, associated with disseminated intra-
vascular coagulation, as well as with liver diseases.

RE of anakinra among the patients with concomitant
is more than 1.5 times higher compared with the general
structure of patients (Fig. 3).

The PADbE indicator is more than 9 times higher
(Fig. 4).

According to the electronic resource Drugs.com,
the data of the previous studies were the following: for
dexamethasone, 640 potential interactions were identi-
fied, 105 of which were clinically dangerous, 485 were
undesirable; for tocilizumab, 258 potential interactions
were identified, 40 of which were clinically dangerous,
211 were undesirable; for ruxolitinib, 356 potential in-
teractions were identified, 84 of which were clinical-
ly dangerous, 226 were undesirable; for anakinra, 329
potential interactions were identified, 33 of which were
clinically dangerous, 289 were undesirable (Fig. 5).
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In the course of the study, drug interactions aimed
at eliminating “the cytokine storm” in the treatment for
severe COVID-19 conditions which could potentially oc-
cur in a hospital, were also analyzed (Table 4).

Potential drug interactions that should be avoided
and that can often occur when treating the patients for
severe COVID-19, have also been identified (Table 5).

For example, fluoroquinolone therapy could take
place in the treatment for pneumonia in the patients
with COVID-19. In this case, against the background of
the fluoroquinols use, the prescription of dexametha-
sone is dangerous.

A certain danger is represented by the use of gluco-
corticosteroid dexamethasone in the infectious process.
It contributes to the development of secondary infec-
tions, superinfections. However, the data presented in
a systematic review on the use of corticosteroids in the
treatment for sepsis, show no statistically significant
difference in the incidence of superinfection with long-
term low-dose courses of glucocorticosteroids (16.75%
versus 16.11%) [10].

DISCUSSION

On 2 September, 2020, WHO published guidelines
for the use of corticosteroids in patients with COVID-19.
WHO recommends systemic corticosteroids for the
treatment of patients with severe and critical (gravy)
COVID-19. Herewith, it is not recommended to use cor-
ticosteroids in the treatment of patients with mild forms
of COVID-19, as this is not beneficial and may aggravate
a patient’s condition [11].

Corticosteroid therapy should be used with an ex-
treme caution in the patients with diabetes mellitus.
The fact that among patients with a severe course of
COVID-19 there are people with diabetes mellitus,
should be taken into consideration. Then, when plan-
ning purchases as well as the budget, it is necessary
to take into account the availability of tocilizumab to
stabilize the condition of patients with a developed “cy-
tokine storm”. In such cases, the use dexamethasone is
dangerous.

When tocilizumab was used, superinfection de-
veloped twice as often compared with controls in the
patients with COVID-19 who were on artificial lung ven-
tilation (ALV) (54% versus 26%) [7]. Herewith, no sta-
tistically significant change in mortality within 28 days
was found in the group of patients with superinfection
and without it.

A particular risk from COVID-19 is the transition of
patients to grave and critical conditions. The hospital-
ized patients with a diagnosis of severe COVID-19, have
increased levels of cytokines. This increase may be as-
sociated with a cytokine release syndrome (“cytokine
storm”), which is triggered by a number of factors (sep-
sis, cancer, organ transplantation), and in particular, viral
infection [12]. The pathogenesis is based on a violation
of the mechanisms of cellular cytotoxicity, an excessive

Volume VIlI, Issue 5, 2020



Hay4HO-npakTu4eckuin xypHan

OAPMALMA N
OAPMAKOJOIUA

OPUTNHAJIbBHAA CTATbA
DOI: 10.19163/2307-9266-2020-8-5-316-324

activation of cytotoxic lymphocytes and macrophages
with a massive release of pro-inflammatory cytokines
(a tumor necrosis factor (TNF-a), interleukin 1 (IL-1), in-
terleukin 2 (IL-2), interleukin 6 (IL-6), interleukin 8 (IL-8),
interleukin 10 (IL-10), a granulocyte colony-stimulating
factor, monocytic chemoattractive protein 1), and in-
flammatory markers (C-reactive protein, serum ferritin),
infiltration of internal organs and tissues activated by
T-lymphocytes and macrophages — all these factors lead
to a high-intensity inflammatory response [13, 14].

There is evidence of the successful use of an IL-1
receptor antagonist in the development of “a cytokine
storm” [15]. The analysis of the data from phase Ill ran-
domized study of the use of an IL-1 receptor antagonist
(anakinra), indicates a significant improvement in the
survival and the absence of serious adverse reactions in
the patients with the development of sepsis [8]. There-
fore, the use of an IL-1 receptor antagonist in severe
forms of COVID-19, may be a promising direction in ther-
apy and requires additional research.

A special place in the development of “the cytokine
storm” in patients with COVID-19, belongs to IL-6, there-
fore, the effect on IL-6 and/or the mechanisms associat-
ed with its production, are the point of application in the
treatment for severe patients. Interleukin 6 (IL-6) block-
ers are used to treat the “cytokine storm” in COVID-19
[16]. Thus, tocilizumab, which is a recombinant human-

ized monoclonal antibody that antagonizes the IL-6 re-
ceptor and is used, as recommended, in the treatment
for rheumatoid arthritis, may play a key role in the treat-
ment for critically ill patients with COVID-19 [17]. When
using tocilizumab, an improvement in the main indica-
tors during COVID-19 and a decrease in mortality in se-
vere and critical conditions, has been shown [18].

CONCLUSION

In the course of the analysis, it was found out that
the IL-6 inhibitor tocilizumab has the highest efficacy
indicators, followed by the systemic glucocorticosteroid
dexamethasone. The AbE and 95% Cl values for the both
drugs were statistically significant. The RE and PADbE val-
ues, are also higher for tocilizumab, however, 95% of the
Cls of these indicators, fall into the area of statistically
insignificant values, which requires additional confirma-
tion of their efficacy. The choice of MPs should be based
on a patient’s condition, comorbidities and the drugs
used in therapy, in order to minimize the risk of undesir-
able drug interactions.

Against the background of the lowest efficacy
among the compared MPs, for the IL-1 inhibitor anakin-
ra, its high efficacy was established for the patients with
concomitant hepatobiliary disorders and disseminated
intravascular coagulation, which should be taken into
account when treating such patients.
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