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Abstract. Background. The question of the possible effect of the inhibitors of the renin-angiotensin system
(IRAS) on hypertensive subjects who fell ill with COVID-19 has been discussed in the literature. SARS-CoV-2
is well-known to use an angiotensin-converting enzyme 2 receptors facilitating virus entry info host cells.
There are three possible mechanisms of angiotensin-converting enzyme inhibitors (ACEi) and angiotensin
receptor blockers (ARB) effectin COVID-19 in clinical practice: with worsening, neutral, or helpful function.
Considering the different mechanisms of blood pressure reduction by iRAS, one can expect differences in
people with COVID-19 receiving these drugs. The purpose of the BIRCOV study is to pinpoint possible clini-
cal and laboratory differences in hypertensive people who received iRAS and suffered from coronavirus
infection. Materials and methods. Patient-Oriented Evidence that Matters (POEM) intervention was de-
signed as an open prospective randomized two medical centers frial in subjects suffering from COVID-19
who have been receiving iRAS, either ACEi, ARB, or direct renin inhibitor (DR as basic antihypertensive
therapy. One hundred and twenty people with stage 1-2 hypertension have been screened, 108 subjects
were enrolled in the BIRCOV study. COVID-19 was confirmed by a PCR test; the disease follow-up was
divided into 2 periods: up to 12 weeks and up to 24 weeks. The primary outcome measure was as follows:
blood pressure (BP) was known one week before COVID-19 onset and was measured during the disease
onweeks 2, 4, 12, 24. The secondary outcome measures were clinical features. Subanalysis in patients with
chronic kidney disease (CKD) was performed. Results. All patients were randomized info 3 groups who
received: ACEi— 42 (39 %), ARB— 35 (32 %), or DRi— 31 (29 %). The BIRCOV trial documented the frend of
BP lowering in the first two weeks of the COVID-19 disease with its gradual return to baseline values up to
the 12" week. Twenty-three (21 %) patients have withdrawn mediicine for up fo 2 weeks due fo severe hy-
potension. However, the BP values affer COVID-19 in most subjects remained lower than the baseline ones
for 4 weeks. The use of ACE inhibitors significantly increased the risk of withdrawal compared to DRi (RR
1.648; 95% CI10.772-3.519; NNT 7.0) and ARB (RR 13.023; 95% CI 1.815-93.426; NNT 2.9) due to COVID-19. The
synchronous decline of estimated glomerular filfration rate (e GFR) and systolic BP was more pronounced
in CKD patients. The greatest decrease in e GFR was noted in people who have been taking ACEi. The drop
in eGFR ranged from 23 % in CKD stage 1to 45 % in CKD stage 4. Two people required short-term dialysis.
The analysis of secondary outcome points demonstrated that in 23 % of people without preceding albu-
minuria it developed in the A2 range. During 12 weeks of observation, 81 % of patients had spontaneous
albuminuria reduction. Post-COVID-19 (above 12 weeks) albuminuria remained in 19 % of patients, 90 % of
them had a history of CKD. Patients with preceding CKD had an increase in albuminuria in 78 % of cases,
and its return fo the baseline was observed only in 24 % of patients by the 12" week and in 49 % of individu-
alsin 24 weeks. Conclusions. People with stage 1-2 hypertension who are receiving chronic iRAS and suffer
from COVID-19 may develop hypotension with ACE inhibitors. COVID-19 leads to transient albuminuria and
decreased glomerular filtration rate, which is especially dangerous for people with CKD.

Keywords: renin-angiotensin system inhibitors; angiotensin receptor blockers; angiotensin-converting
enzyme inhibitors; direct renin inhibitor; COVID-19; BIRCOV ftrial

©2021.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.

[InA KopecnoHaeHuii: IBaHoB IMuTpo IMUTpOBIY, ROKTOP MEANYHNX Hayk, Npodecop, 3aBiayBay Kadeapu Heponorii i HUpKoBo-3amicHoi Tepanii, HawioHanbHuii yHiBepCUTET 0XOPOHU 3[0POB'A
Ykpainu imeni M.J1. Lynuka, Byn. floporoxuubka, 9, M. Kuig, 04112, YkpaiHa; e-mail: mmaprofivanov@gmail.com

For correspondence: Dmytro D. Ivanov, MD, PhD, Professor, Head of the Department of Nephrology and Renal Replacement Therapy, Shupyk National Healthcare University of Ukraine, Dorohozhytska st.,
9, Kyiv, 04112, Ukraine; e-mail: mmaprofivanov@gmail.com

Full list of authors information is available at the end of the article.

Vol. 10, No. 3, 2021 http://kidneys.zaslavsky.com.ua 143


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2609-0051
https://orcid.org/0000-0002-7636-1000

OpuwuriHaabHi ctarTi / Original Articles

Background

Current international guidelines suggest continuing
the usage of antihypertensive drugs, in particular inhibi-
tors of the renin-angiotensin-aldosterone system, in hy-
pertensive people who become ill with COVID-19 [1] with
no differences between the five classes of antihypertensive
agents [2].

It is well-known that the SARS-CoV-2 uses an angio-
tensin-converting enzyme 2 (ACE2) receptor and furin to
enter the cell [3—5]. So if ACE2 levels are higher or lower in
some hypertensive subjects, then the severity of disease and
blood pressure (BP) level might be different [6]. It is natural
to assume that SARS-CoV-2 can affect the state of the in-
hibitors of the renin-angiotensin system (iRAS).

Although most studies do not point out a negative ef-
fect of the virus on blood pressure levels, there is informa-
tion about the different effects of various RAS inhibitors.
Mandeep R. et al. (2020) found some differences between
angiotensin-converting enzyme inhibitors (ACEi) and an-
giotensin receptor blockers (ARB) [7]. Probably, there also
could be a difference for direct renin inhibitor (DRi) [8].

In this regard, in March 2020, we initiated a study which
was aimed to pinpoint possible clinical and laboratory dif-
ferences in hypertensive people who received iRAS and suf-
fered from coronavirus infection.

Materials and methods

The BIRCOV trial (ARB, ACEI, DRi in COVID-19)
is registered in ClinicalTrials.gov (NCT04364984, https://
clinicaltrials.gov/ct2/show/NCT(04364984). The study be-
gan on April 1, 2020; the primary completion was achieved
on July 24, 2021, and final results were available on August
1,2021.

Study protocol. Patient-Oriented Evidence that Mat-
ters (POEM) [10] intervention was designed as an open
prospective randomized two medical centers trial in sub-
jects suffering from COVID-19 who have been receiving
iRAS, either ACEi, ARB, or DRIi as basic antihypertensive
therapy.

One hundred and twenty people with stage 1—2 hyper-
tension were screened.

Study population: patients with proved COVID-19 and
preliminary stage 1—2 hypertension receiving iRAS at the
onset of COVID-19 were being observed for 24 weeks.

Sampling method: non-probability sample. Minimum
age:18 years; maximum age: 90 years.

Sex: all.

Inclusion criteria: hypertension, stage 1—2.

Exclusion criteria: hypertension, stage 3, heart failure
(NYHA) 3—4.

COVID-19 was confirmed by a PCR test, the disease
follow-up was divided into 2 periods: up to 12 weeks and up
to 24 weeks.

Primary outcome measure: BP was known one week be-
fore COVID-19 and was measured during the disease course
on weeks 2, 4, 12, 24. Secondary outcome measures: the
number of patients with fever (above 37.2 °C) up to 3 weeks
after COVID-19 onset; the number of patients with cough
(time frame: 12 weeks); the number of patients with throat

pain (time frame: 2 weeks); the number of patients with di-
arrhoea (time frame: 2 weeks), and the number of patients
who needed hospital admission and intensive care unit (time
frame: 24 weeks).

Informed consent form — optional under 42 CFR Part 11,
all patients gave their verbal consent to submit personal data.

The BIRCOV trial included subanalysis of patients with
chronic kidney disease (CKD) — kidney arm, with the pri-
mary endpoints: BP and estimated glomerular filtration rate
(eGFR) measuring and the secondary endpoint — albumin-
uria grade (Fig. 1).

Hydration status was elevated by the method of Ivano-
va M.D. et al. [10]. Statistical evaluation of the research re-
sults was carried out in the package of medical statistics [11].
The risk of progression to kidney failure requiring dialysis
or transplantation (using the Kidney Failure Risk Equation)
[12] was calculated for all patients of kidney arm on weeks 2,
4, 12, and 24 from COVID-19 onset.

Results

One hundred and twenty outpatient subjects were
screened; 112 were enrolled; 108 (96 %) completed the
study (4 died); 60 (56 %) males and 48 (44 %) females; mean
age 55.0 + 1.12 years old (18—87; coefficient of variation
0.210514, coefficient of asymmetry —0.261873). Among hy-
pertensive patients, 35 (32 %) had stage 1 hypertension, 73
(68 %) had stage 2. Eighty-three (77 %) subjects had CKD,
ranging from 1 to 4 stages: CKD 1 — 23 (27 %), CKD 2 —
46 (56 %), CKD 3 — 10 (12 %), CKD 4 — 4 (5 %).

All patients were randomized into 3 groups who re-
ceived: ACEi — 42 (39 %), ARB — 35 (32 %), or DRi — 31
(29 %). Eighty-four (78 %) patients had combined iRAS
with calcium channel blockers and diuretics, 17 (16 %)
combined iRAS with B-blockers, 7 (6 %) received iRAS
monotherapy.

Clinical features arm

Primary outcome measure: blood pressure

The reason for the prescription of iRAS and its combina-
tion with other antihypertensive agents was the presence of
hypertension itself. At the beginning of the trial, 35 patients
have had stage 1 hypertension, 77 — stage 2. Four patients
(2 males, 2 females) died within the first 2 months from the
COVID-19 onset. Among 108 hypertensive persons who
finished the trial, 35 (32 %) previously had stage 1 hyperten-
sion, 73 (68 %) had stage 2 before getting prescribed drugs.
Thus, a week before the development of COVID-19, the
mean blood pressure was 137.0 £ 0.9 / 83.0 £ 0.6 mm Hg
(coefficient of variation 0.067728, coefficient of asymme-
try 1.029771). The dynamics in blood pressure by control
points are shown in Table 1. Table 1 presents the baseline BP
values with a follow-up of 2, 4, 12, and 24 weeks in ACEi,
ARB and DRI groups.

The BP changes did not have significant statistical dif-
ferences between the chosen medicine one week before
enrolment. However, we had a clear documented trend of
BP lowering in the first two weeks of the COVID-19 dis-
ease (Fig. 2) with its gradual return to baseline values up to
the 12" week. Twenty-three (21 %) patients discontinued a
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Infographics

ARB, ACEI, DRI in
COVID-19 —
BIRCOV trial

NCT04364984 in ClinicalTrials.gov

120 subjects were screened; 108 completed
the study (4 died); 60 (56 %) males and 48
(44 %) females, 55.00 + 1.12 years old.
Among hypertensive persons, 35 (32 %) had
hypertension stage 1, 73 (68 %) had stage 2.
83 (77 %) subjects had CKD, ranging from 1
to 4 stages.

All persons were randomized in 3 groups
who received: ACEi — 42 (39 %), ARB — 35
(32 %), or DRi — 31 (29 %). 84 (78 %)
patients received a combined therapy with
ARB and diuretics, 17 (16 %) received a
combination of ARB and B-blocker, 7 (6 %) —
iRAS monotherapy.

lvanov D.D., lvanova M.D., CrestanelloT., 2021

Clinical arm: BP and clinical

features

® COVID-19 has been shown to induce hypotension in outpatientsif they
receive an ACE inhibitor for hypertension. The work hypothesis indicates
DRi as the safest antihypertensive treatment drug in 24-weeks follow-up
observation with the least volatility of blood pressure and mortality.

Kidney arm: eGFR, A

¢ The synchronous decline of eGFR and systolic BP was more pronounced in
CKD patients. The greatest decrease in eGFR was noted in people who
took ACEi and in CKD 4. Not all patients with CKD had a return to baseline
albuminuria and renal function after COVID-19.

Key point: the effect of D SARS-CoV-2 seems to be similar to ARB in the
hypotension development with ACEi in hypertensives with COVID-19.
Question of BIRCOV trial: why do men have more severe COVID-19 than women?

|

|

Notes: ARB — angiotensin receptor blockers; ACEi — angiotensin-converting enzyme inhibitors; DRi — direct
renin inhibitor; eGFR — estimated glomerular filtration rate.

medicine for up to 2 weeks due to severe hypotension. The
BP values after COVID-19 in most subjects, however, re-
mained lower than the baseline ones for 4 weeks.

The analysis of individual values demonstrated that 16
(38 %) patients with hypertension taking ACEi had to di-
scontinue the medicine or lower the dosage in the first 10—
14 days of the COVID-19 disease due to pronounced hypo-
tension development. In the group of patients taking DRi, 7
(23 %) individuals had a mildly softer decline in BP. Patients
in ARB group had little to no decline in BP. This decline had
no relation to dehydration or fever.

The data obtained indicated that the use of ACE inhibi-
tors significantly increases the risk of withdrawal compared
to DRi (RR 1.648; 95% CI 0.772—3.519; NNT 7.0) and
ARB (RR 13.023; 95% CI 1.815—93.426; NNT 2.9) due to
COVID-19.

No less interesting was the restoration of normotensive-
ness after the onset of coronavirus infection. It turned out
that in the group of those taking DRI, after 4 weeks, there
were practically no significant differences from the baseline
BP values, and after 12 weeks, the consequences of hypoten-
sion were eliminated. On the contrary, in people who took
ACE inhibitors, lower blood pres-

Clinical arm

fever, cough,
throat pain,
diarrhoea

hospitalization
or ICU

BIRCQOV trial

sure values were still maintained in
the post-COVID period.

The Table 2 shows the secon-
dary outcomes measure:

— the number of patients with
fever (above 37.2 °C) up to 3 weeks,

— the number of patients with
cough (time frame: 12 weeks),

— the number of patients with
throat pain (time frame: 2 weeks),

— the number of patients with
diarrhoea (time frame: 2 weeks),

— the number of patients who
needed hospitalization and in-
tensive care unit (time frame: 24
weeks).

The data in Table 2 characte-

Figure 1. The BIRCOV trial

rizes the course of COVID-19 in
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the BIRKOV study. The analysis of clinical symptoms did
not reveal any dependence on the type of antihypertensive
therapy with iRAS. The mortality rate was 3.7 %. Two of
the patients received ACEi and two received ARB. The ab-
solute risk for ARB compared to DRi was 0.057, for ACEi
versus DRi — 0.048. Thus, the absolute risk of death in
people with COVID-19 receiving ARB was higher than in
people taking ACE inhibitors, despite the presence of more
severe hypotension in the first 4 weeks from COVID-19
onset.

Kidney arm

Table 3 represents the baseline eGFR values with a fol-
low-up of weeks 2, 4, 12, and 24 in ACEi, ARB, and DRi
groups.

The synchronous decline of eGFR and systolic BP was
more pronounced in CKD patients. The greatest decrease in
eGFR was noted in people who took ACEi, weeks 0—24: the
correlation coefficient (r) is 0.815; the relationship between
the studied features is direct; the tightness (strength) of the
relationship according to the Chaddock scale is high, the
number of degrees of freedom (f) is 3; the Student’s t-test is
2.432; although the dependence of the features was statisti-
cally insignificant (p = 0.135563).

The individual analysis demonstrated that eGFR de-
cline correlated directly with the advancement of CKD. The
drop in eGFR ranged from 23 % in CKD 1 to 45 % in CKD
stage 4. Two people required short-term dialysis.

The analysis of the secondary outcome points demon-
strated that 23 % of people without preceding albuminuria
had developed the A2 range. During 12 weeks of observa-
tion, 81 % of patients had spontaneous albuminuria reduc-
tion. The post-COVID-19 (above 12 weeks) albuminuria
remained in 19 % of patients, 90 % of them had CKD.
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Figure 2. Systolic and diastolic blood pressure values
2 weeks after the onset of COVID-19

Table 1. The baseline BP values in dynamics by the weeks and groups of antihypertensive treatment

P value P value
Drug/Week -1 0 2 4 12 24 -1-0 0-2
- 1138.0+1.1/[126.0£1.2/[1040+09/[1140£1.1/{1280+1.2/[137.01.2/
ACELn=42 | "g30 12 | 77007 | 680406 | 720+07 | 77.0+10 | 81.0+12 | P =001 | P<0.01
o |136.0£1.1/[1320+1.0//131.0£1.0/{133.01.0/[1350+1.1/[137.0x12/|  _
ARB,n=35 | 'g50+12 | 780+07 | 770406 | 780+06 | 79.0+09 | 820+12 | £ =002 | P<0.01
o 134.0+1.4/|127.0+12//115.0+0.9/[121.0+09/[1250+1.0/[ 1200+ 12/
DRi.N=31 | 85012 | 79.0+06 | 700406 | 740+06 | 790208 | 80012 | =001 | P<001
Table 2. Data on the secondary outcome measure, N (%)
Time
Patients Relative risk
onset | 2 weeks | 3 weeks | 4 weeks | 12 weeks | 24 weeks
Onset — 3 weeks:
with fever RR 8.417; 95% CI
(above 37.2 °C) 101(90)| - 12 (11) - 0 0 4.926-14.382; NNT
1.213
with cough 87 (78) | 78 (70) - - 3(3) 0 -
with throat pain 56 (50) | 1 (1) _ _ 0 0 _
with diarrhoea 8 (7) 0 - - - 0 -
Onset — 2 weeks:
\r,mvgs?pﬂgﬁg;?on and 4@35) | 18(16) | 44 1(1) 0 0 RR 0.222, 95% Cl
hospits . : 0.078-0.635; NNT
intensive care unit
7.714
3 to 4 weeks:
. RR 3.00; 95% Cl
who died - - 326 | 1(1) 0 0 0317025 500: NNT
54.00
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Seventy-eight percent of patients with preceding CKD
had an increase in albuminuria and its return to the baseline
values was observed only in 24 % of patients by the 12" week
and in 49 % in 24 weeks.

An albumin/creatinine ratio was available in 24 patients
with CKD. A two- and five-year prognosis of the risk of
developing end-stage renal failure was calculated for them
(Tables 4, 5).

The post-COVID-19 syndrome was presented by the de-
velopment of albuminuria in patients that were previously
clear of it, and worsening albuminuria in patients that had
already had it.

Discussion

ACE inhibitors form their effect through the ACEI
receptors, while the SARS-CoV-2 uses the ACE2 recep-
tors [13]. Sequential metabolism of angiotensin 1-9, then
angiotensin 1—7 goes two ways: 1) acting as an agonist
through the Mas-1 receptors leading to vasodilation, 2) ac-
ting as an antagonist of the angiotensin AT1 receptor, en-
hancing vasodilation [14].

Thus, the SARS-CoV-2 seems similar in its mechanism
of action to ARB that explains hypotension in the acute pe-
riod of coronavirus infection. A double block of ACE in-
hibitors and ARB (the SARS-CoV-2) is accompanied by the
largest blood pressure decrease, a double block of DRi and
ARB (the SARS-CoV-2) is characterized by a smaller de-
crease in pressure, and a double block of ARB + ARB (the
SARS-CoV-2) has practically no effect on blood pressure.
This is associated with a trend that increases the risk of death
in people with COVID-19 who are taking ARB as an antihy-
pertensive agent [15].

Jordana B. Cohen et al. (2021) presented three possible
mechanisms of the effect of RAS inhibitors, one of which,

in our opinion, was shown in the results of the BIRKOV
study [15]. At the same time, a small triple-blind study has
shown no reduction in blood pressure. Perhaps, staying in in-
tensive care units and hospitals does not allow us to depict the
features that were established by us on an outpatient basis [16].

The second most important result of the BIRCOV study
was a transient decrease in renal function by eGFR for
healthy people and quite pronounced for people with CKD,
accompanied by an increase in albuminuria. These data are
in good agreement with the known ones, claiming higher
morbidity and mortality in patients with CKD [17, 18].

The BIRKOV study supplements the available data on
the absence of a negative effect of RAS inhibitors on the
COVID-19 course [20]. Further studies are required for
profound discovery of the characteristics of the course of
COVID-19 infection in people with concomitant diseases,
including hypertension and CKD [19].

Conclusions

COVID-19 has been shown to induce hypotension in
outpatients if they receive an ACE inhibitor for hyperten-
sion. The working hypothesis indicates DRi as the safest
antihypertensive treatment drug in 24-weeks follow-up ob-
servation with the least volatility of BP and mortality.

The nature of BP reduction in people with stage 1—2
hypertension, taking iRAS allows comparing the effect of
SARS-CoV-2 with the action similar to ARB, i.e. in people
taking ACE inhibitors, the effect of BP reduction was com-
parable to the double block of iRAS: ACE inhibitors + ARB.

The synchronous decline of eGFR and systolic BP was
more pronounced in CKD patients. The greatest decrease in
eGFR was noted in people who took ACEi and in CKD 4.
Not all patients with CKD had a return to baseline albumi-
nuria and renal function after COVID-19.

Table 3. The changes in eGFR (ml/min/1.73 m?) in patients by the weeks and groups
of antihypertensive treatment

Week
Drug P value 0-2 | P value 0-4
0 2 4 12 24
ACEi, n=42 69.0+1.7 520+ 1.1 51.0+0.9 58.0+2.0 68.0+1.9 P <0.01 P <0.01
ARB, n =35 720+ 1.7 70.0+1.8 73.0+1.5 70.0+1.6 71.0+1.8 )
- Not reliable
DRi, n = 31 71.0+1.8 70.0+1.6 69.0+1.5 72.0+1.7 70.0+1.7
Table 4. Risk of progression to kidney failure requiring dialysis or transplantation
(using the Kidney Failure Risk Equation) in men (n = 14), %
Control check/risks 2 weeks 12 weeks 24 weeks
Over 2 years 0.1 0.1 0
Over 5 years 0.4 0.3 0.1
Table 5. Risk of progression to kidney failure requiring dialysis or transplantation
(using the Kidney Failure Risk Equation) in women (n = 10), %
Control check/risks 2 weeks 12 weeks 24 weeks
Over 2 years 0.1 0.1
Over 5 years 0.3 0.2
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"HALIOHQABHMI YHIBEPCUTET OXOPOHM 3A0POB ST YKPQiHM imeHi .. LLyrka, m. Kuis, YkpaiHa

’m. MinaH, Iranis

MiACYMKOBi pe3yAbTaTH AOCAIAXKEHHS BIRCOV (BPA, IAN®, MiP npu COVID-19)

Pe3iome. AkryasnbHicTb. Y niTepaTypi AMCKYTYeThCS MUTaHHS
PO MOXJIMBUI BIUIMB iHTIOITOPIB peHiH-aHTiIOTEeH3WH-AJIbI0C-
TepoHoBoi cuctemu (iPAAC) Ha craH Jiomeil 3 TimepTeH3i€lo,
ski 3axBopiim Ha COVID-19. OcHoBOIO sl Takol AUCKYCii €
BUKOPHMCTAHHS KOPOHAaBipyCOM peLeNTopa aHTiOTeH3UHIepe-
TBOpIotouoro hepmenta 2 (AIID) mist MPOHUKHEHHSI B KIITUHY.
Tpu moxuBi MmexaHizmu B3aemoii iPAAC 3 KopoHaBipycoOM MO-
JKyTh OYTHU peali3oBaHi B KJIiHiUHil TPaKTUILi: MOTipIIEHHS Mepe-
Oiry iHdeKIIil, HeiTpaabHMit a00 TOM, 1110 JOTIOMara€ OpraHi3My
yuautu onip COVID-19. 3 ornsiay Ha pi3Hi MexaHi3MU 3HMXEH-
HS TUCKY iHTiOiTopamu PAAC MoXHa 04iKyBaTH i BiTMiHHOCTE#

B ctaHi momaeit 3 COVID-19, sxi oTpuMyIOTh Ha3BaHi mpenapartu.
MerTo¥0 nociimKeHHs OyJI0 BUBUCHHS KJITHIYHUX OCOOTMBOCTEN
i JabopaTOpHMX MTOKA3HUKIB Yy TAIli€HTIB i3 rinepreHsieio 1—2-ro
cryneHsi, ski orpumyBanu iPAAC i 3axopinu Ha COVID-19.
Marepiamu ta metomu. Jocnimkenns POEM ([Jokasu, opi-
€HTOBaHI Ha Mali€HTa, U0 MAIOTh 3HAYEHHS) MPOBOIUIOCS SIK
BiIKpUTE TIEPCTIEKTUBHE PAHIOMi30BaHE B JIBOX MEIMYHUX LIEH-
Tpax y naui€eHTiB, ski 3axBopiau Ha COVID-19, 1o nonepeaHbo
orpumyBaiu iAll®, abo Gi0KaTOpu PELENTOPiB aHTIOTEH3UHY
(BbPA), abo nipsimi inri6itopu peniny (I1IP) sik ocHOBHY aHTHTi-
MepTeH3UBHY Teparito. byno obcrexxeHo 120 miomeii 3 rirmepro-
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OpuwuriHaabHi ctarti / Original Articles

HiYHOI0 XBOpoOoto 1—2-i cranii, 108 yBilILIM 10 AOCTiIKEHHS
BIRCOV. COVID-19 6yB ninTBepmxenuii tecrom [JIP, cnocre-
peXeHHsI 3a XBOpOOOIo MoiuIu Ha 2 nepioau: 10 12 THXHIB i 10
24 TuxHiB. [lepBuHHA KiHIleBa ToUYKa: apTepiasibHuil TucK (AT),
SIKWii OyB BiloMuii 3a TUXAEeHb 10 po3BUTKY COVID-19 i koHT-
pOJIIOBaBCH MMiJ yac MOYaTKy 3axBOploBaHHs, Ha 2, 4, 12, 24-ii
TUXKHI Ticas 1e010Ty KopoHaBipycHOI iHdekuii. BropuHHi KiH-
1eBi Touku — KIiHIYHI o3Haku COVID-19. Okpemo npoBeaeHit
cyOaHasi3 y Mali€HTiB i3 XpOHiUHOIO XBOp0oOoi0 HUPOoK (XXH).
PesyabTaTu. Yci nauieHtu Oynu paHaoMizoBaHi B 3 rpymu i
orpumyBanu: IATID — 42 (39 %), BPA — 35 (32 %) a6o ITIP —
31 (29 %). Hocnimxennst BIRCOV 3am10KyMeHTYBaIO TEHICHIIiIO
3HMKeHHsT AT MpoTAroM MepiimMx IBOX THMXKHIB 3aXBOPIOBaHHS
Ha COVID-19 3 nocTynoBUM MOBEPHEHHSIM A0 BUXiIHUX 3Ha-
4yeHb 10 12-ro TxHs. 23 (21 %) nanieHT BiIMiHWIM JIiIKW Ha
TePMiH 10 2 THXKHIB 4epe3 TSLKKY TinoTeH3io. OnHaK MOKa3HUKU
AT mnicng COVID-19 y GinbIocTi yYacCHUKIB 3aaUILIATUCS HUX-
YUMU 33 BUXiJHI MPOTIroM 4 TUKHIB. 3aCTOCYBaHHS iHTiOITOPIB
AIl® 3HayHO 30iblIYBaJO PU3MK BiaAMiHM mopiBHsIHO 3 [1IP
(RR 1,648; 95% 111 0,772—3,519; NNT 7,0) ta BPA (RR 13,023;
95% 11 1,815—-93,426; NNT 2,9) npu COVID-19. CunxpoHHe
3HUXKEHHSI PO3PaxyHKOBOI HIBUAKOCTI KJIyOOUKOBOI (hinbTpartii
(pLUK®D) Ta cucroniynoro AT Oysio Oijibll BUpAXKEHUM Y Malli-

VeaHoB A.A.", ViBaHoBa M.A.", KpecrtaHeano T.2

enTiB i3 XXH. Haii6inpuie 3umxenHs plIIK® 6yno BigzHaueHe
B mozeit, siki npuiimanu iAI®. 3umxkenns plLIK®D konuBanocs
Bia 23 % npu XXH cranii 1 1o 45 % na 4-it cranii XXH. /IBom
JmoasiM OyB TTOTPiOeH KOPOTKOYACHUI Iiajli3. AHaIi3 BTOpPUHHUX
pe3yNbraTiB Mokasas, 1o B 23 % mniozneii 6e3 nmonepeaHboi aboy-
MiHYypii gaHa maToJjoris cpopMyBaiacs B aianazoni A2. [1pors-
rom 12 TvkHIB criocTepeskeHHs y 81 % manieHTiB criocTepiranacst
CIIOHTaHHA JikBinatist aneoyminypii. [Ticiss COVID-19 (criocte-
peXeHHs MmoHaa 12 THXHIB) anbOyMiHypis 30epiranacs B 19 %
nauieHTiB, 90 % 3 Hux manu XXH. VY nauieHTiB i3 nmonepeaHbo
Bu3HaueHolo XXH crnocrepiranocst 30i1bLIeHHsT albOYMiHYpii B
78 % BunNankis, i ii MOBEPHEHHsI 10 BUXiIHOTO PiBHS CIIOCTEpi-
rayocs auiie B 24 % naiieHTiB 10 12-ro TxHs 1a B 49 % uepes
24 tuxHi. BUCHOBKM. Y Jttozieii i3 rinepreHsieto 1—2-ro cryrneHs,
1[0 TMOCTiHO OTPUMYIOTH iHTiGiTOpu PAAC, npu 3axBopioBaHHi
Ha COVID-19 moxe po3BUHYTHUCH TiMOTEH3ist B pa3i mpuitomy
iATI®. COVID-19 npu3BoauTh 10 TPAH3UTOPHOTO BUHUKHEHHS
aJIbOYMiHypii Ta 3HMKEHHSI LIBUAKOCTI KJIyOOUKOBOI (hiibTpallii,
110 0c00JaMBO HebesneuHo st mozeit i3 XXH.

Kio4oBi ¢J10Ba: iHri6iTopu peHiH-aHTiOTeH3MH-aIbIOCTEPO-
HOBOi1 CMCTEMH; iHTi0ITOPY aHTiOTEeH3MHIIEPETBOPIOIOYOTo hep-
MeHTa; 0JJOKATOpU PELENTOPiB aHT OTEeH3UHY; MpsIMi iHTiI0iTOpU
peniny; COVID-19; nocnimkenHs BIRCOV

THQUMOHQABHBIV YHUBEPCUTET 3APQABOOXOAHEHMST YKpauHbI iMerun [.A. LLyrvika, r. Knes, YkpauHa

’r. MunaH, Vtanmst

Pe3yAbTaThl UICCA€AOBAHUS BIRCOV (BPA, MAND, MUP npu COVID-19)

Pesiome. AKTYyaJIbHOCTb. B sMTepaType AMCKYTHPYETCSI BOIIPOC
0 BO3MOXHOM BJIMSIHUM WHTMOMTOPOB PEHUH-aHTMOTEH3UH-aJb-
noctepoHoBoii cucteMbl (MPAAC) Ha cocTosiHMe JTro[ieit ¢ rumnep-
TeH3uel, Koropele 3abonenu COVID-19. OcHoBoii misi Takoit
JIMCKYCCUU SIBJISIETCSI UCTIOIb30BaHME KOPOHABMPYCOM peLiernTopa
aHTMOTeH3MHITpeBpalaoiiero dpepmenra 2 (AID) mas npoHUK-
HOBEHUSI B KJIETKY. Tpy BO3ZMOXHBIX MEXaHM3Ma B3aMMOJIEHCTBUSI
nPAAC ¢ KOpOHaBUPYCOM MOTYT ObITh PeaIn30BaHbl B KJIMHUYE-
CKOW TpaKTHUKe: YCYryOoJsiONInii TeueHue MHGEKIUU, HeWTpaib-
HBII WM TTIOMOTAIOIIMI OpraHU3MYy. YUUTHIBAsI Pa3IMYHBII Mexa-
HU3M CHWXEHMS aaBieHust uHruouropamu PAAC, MOXHO OXu-
naTh U pa3inuust B cocrosiHum oneii ¢ COVID-19, nonyyarommx
Ha3BaHHbIe TpernapaThl. Lleblo uccienoBaHust SBUJIOCH U3ydeHUE
KIIMHUYECKUX OCOOEHHOCTEN 1 JJabopaTOPHBIX IMOKa3aTesel y ma-
LIMEHTOB C TUIepTeH3ueit 1—2-it crenenu, noiydyasimx uPAAC u
3a6oseBnx COVID-19. Matepuainbl U MeTonsl. MccienoBaHue
POEM ([loka3zaTenbcTBa, OpUEHTUPOBAHHbBIE HA TIAIIMEHTA U UMe-
JOlMe 3HAYeHHe) MPOBOAMIOCH KaK OTKPHITOE MPOCIEKTUBHOE
PaHIOMM3UPOBAHHOE MCCIIENOBAHUE B ABYX MEIUIIMHCKMX LIEH-
Tpax C yyacTueM Jiojeii, kortopbie 3adbonenu COVID-19 u nomy-
yanu UATI®D, Giaokaropsl petientopoB aHrnoreH3uHa (BPA) win
npsiMble UHTUOUTOPHI peHrHa ([T P) B kauecTBe 6a30BOI aHTUTH-
nepTeH3uBHOM Tepanuu. OTobpaHo 120 yesaoBeK ¢ runepTeH3uei
1—2-i1 cranuu, 108 u3 HUX yyactBoBau B uccienoBaHu BIRCOV.
COVID-19 6bu1 moarBepxkaeH ¢ nomoinbio [T P-Tecta, Habmome-
HUe 3a 3a00JIeBaHMEM pa3ie/ieHo Ha 2 Tiepuoa: 10 12 Heaeab U 10
24 nenenb. [lepBryHasi KOHEYHasI TOUKA: apTepUabHOE JaBJICHUE
(Al), koTopoe ObL10 U3BecTHO 3a Henento 10 COVID-19 u 3atem
MOHUTOPHUPOBAJIOCH BO BpeMsl Haudajia 3aboyieBaHus, Ha 2, 4, 12,
24-i1 Henmene OT ero AebloTa. BTOpUYHBIMM KOHEYHBIMU TOUKAMU
ObUIM KJIMHUYECKUE XapaKTepucTuku. OTaesbHO ObUT MpOBEAEH
cyOaHaIM3 MALUEHTOB C XpPOHUUECKoi 6ose3Hblo nouek (XBIT).
Pe3ynbTaTbl. Bee nmanmeHTbl ObUTM paHIOMM3UPOBAHBI B 3 TPyII-
Mbl, KOTOPbIE COOTBETCTBeHHO monydanu: MATI® — 42 (39 %),
BPA — 35 (32 %) wnn ITUP — 31 (29 %). Uccnenosanrie BIRCOV

3a(hUKCUPOBAJIO TEHICHIIMIO K CHUXKeHUIO AJl B repBbie JIBe He-
nenu 3aboneBanusi COVID-19 ¢ ero nmocTeneHHbIM BO3BpalleHUEM
K MCXOMHBIM 3HAYEHUSIM BIUTOTh 10 12-it Hemenu. Y 23 (21 %) ma-
LIMEHTOB ObUT OTMEHEH MPUEM JIEKAPCTB Ha CPOK JI0 2 HeJe b U3-3a
Tsekenoit runoreH3un. OpHako 3HaueHus: A/l mocie COVID-19 y
GOJIBIIMHCTBA UCTIBITYEeMbIX OCTABAIMChH HUXE MCXOJHOTO YPOBHSI
B TeueHue 4 Henenab. Mcronb3oBanue mHruoutopoB AIID 3Ha-
YUTEJILHO YBEJIMYMBAIO PUCK CUHAPOMA OTMEHbBI 10 CPABHEHUIO
¢ [MUP (OP 1,648; 95% AW 0,772—3,519; NNT 7,0) u BPA (OP
13,023; 95% AU 1,815-93,426; NNT 2,9) uz-3a COVID-19. Cun-
XPOHHOE CHUXKEHHE PacuyeTHOM CKOPOCTU KIyOOUKOBOI (hubTpa-
unun (pCK®D) u cucronuueckoro AJl 6bu10 Oosiee BbIPAXKEHO Y Ma-
unentoB ¢ XBI1. Haubosbinee cHmkernne pCK® 6bu10 0TMEUEHO
y moneit, npuauMaBiinx MAI®. Caxenue pCK® BapbrpoBaio
ot 23 % nipu XBIT 1-it ctamuu 10 45 % npu XBIT 4-it cranuu. [Isa
YyeJIoBeKa HYXXIINCh B KPATKOBPEMEHHOM JIuaii3e. AHAJIN3 BTO-
PUYHOM KOHEYHOM TOYKMU ITOKa3as, uTo y 23 % moneit 6e3 mpes-
LIECTBYIOIIEH albOyMUHYPUM OHA TOsIBWJIAch B AuamnazoHe A2. B
TeueHue 12 Henenb HaOmoneHus y 81 % malveHToB HabIonaIach
CITOHTaHHas JTMKBUAaLMs ansoymuHypuu. [Tocie COVID-19 (cpo-
KU HaOII0IeHMs CBhIlIe 12 HeleNlb) aab0yMUHYPUST COXpaHsIach y
19 % naumenrtos, 90 % u3 Hux umenn XbBI1. Y nauneHToB ¢ npe-
wectBytomeit XbIT Habmoganoch yBeninueHre aabOyMUHYpUU B
78 % cnydaeB, a ee BO3BpAT K UCXOIHOMY YPOBHIO OTMEUEH TOJIBKO
y 24 % mauueHToB K 12-it Henene u 49 % uepes 24 nenenu. BoiBo-
nbl. Y mroneli ¢ runepTeH3ueil 1—2-i cTeneHu, MOCTOSIHHO MOJTy-
vatouux uHruouropsl PAAC nipu 3a6onesanuu COVID-19, moxer
paszBuBarbes runoteHsust npu npueme MAIIP. COVID-19 npuso-
JIUT K TPAH3UTOPHOMY BO3HUKHOBEHHIO albOYMUHYPUM U CHUKE-
HUIO CKOPOCTHU KJIyOOUKOBOI (PMIIBTpAlIMK, YTO OCOOEHHO OMacHO
st moneit ¢ XBIT.

KiioueBbie cji0Ba: MHIMOMTOPBI PEHUH-AHTMOTEH3UH-aJIbI0CTE -
POHOBOM CHCTEMbI; MHTMOMTOP aHTMOTEH3MHITPEeBPAIAIOIETro
(epmeHTa; 610KaTOPHI PELENITOPOB AHTMOTEH3MHA; MPSIMbIE MH-
ruoutopsl peHuHa; COVID-19; uccnenopanue BIRCOV
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