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Vitamin D deficiency was detected in patients after COVID-19 with newly diagnosed type 2 diabetes mellitus
(T2DM). Patients were divided into two groups. Group 1 consisted of patients receiving standard oral glucose-low-
ering therapy. The second group consisted of patients who, in addition to standard therapy, received a drug with a
high content of vitamin D. It was found that the use of a drug with vitamin D in the treatment of these patients leads
to compensation for carbohydrate metabolism disorders, improves the course of T2DM, restores the level of vitamin
D, which helps to reduce the risk of cardiovascular disorders.
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Connection of the publication with planned re-
search works.

The work is a fragment of the research work “De-
velopment of differentiated personalised rehabilita-
tion complexes for patients after coronavirus infection
at the sanatorium stage”, state registration number
0122U001261.

Introduction.

According to the WHO definition, the post-COVID
syndrome is a post-COVID condition that occurs in peo-
ple with suspected or confirmed SARS-CoV-2 infection,
which usually manifests itself three months after the
onset of COVID-19 with symptoms that cannot be ex-
plained by other causes and lasts at least two months
[1]. Post-COVID (post-COVID syndrome) is a wide range
of new, temporary or long-term health problems that
can occur four or more weeks after the first infection
with the covid virus [2].

NICE (the National Institute for Clinical Excellence)
guidance published on 30 October 2020 defines post-
COVID syndrome as a set of signs and symptoms that
develop during or after a COVID-19 infection lasting
more than 12 weeks and are not explained by an alter-
native diagnosis [3]. This definition describes post-CO-
VID syndrome as a condition with symptoms that often
overlap and can change over time and affect any system
in the body [4].

Common symptoms after COVID-19 can include fa-
tigue, shortness of breath, and decreased mental abili-

ties such as memory or ability to concentrate (cognitive
dysfunction). Symptoms may appear after an acute epi-
sode of COVID-19 or persist after the disease and may
change or recur over time. The list of possible manifes-
tations of post-COVID syndrome is not exhaustive as re-
search is continued [5].

There are also quite serious long-term complica-
tions, especially in patients with severe COVID-19 who
have been hospitalised (mostly older people with co-
morbidities):

e cardio-vascular (inflammation of the heart muscle);

e respiratory (lung function disorders);

» dermatological (rash);

« neurological (impaired sense of taste and smell,
sleep disorders);

« psychological (depression, anxiety, mood swings)
[6].

To date, it has been established that several endo-
crine pathologies can occur in COVID-19 convalescents.
These include deterioration of control of existing dia-
betes, subacute thyroiditis and osteoporosis, etc., the
emergence of endocrine regulation disorders along the
hypothalamus-pituitary-adrenal axis, and impaired thy-
roid hormone secretion [7, 8].

Increased morbidity and detection of diabetes melli-
tus in people with COVID-19 is observed in almost all re-
gions of our country and many countries of the world [9,
10]. The pathogenesis of the impact of SARS-CoV-2 coro-
navirus on the endocrine system is multifaceted [11]. It
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has been reported that cells expressing angiotensin-
converting enzyme 2 (ACE-2) receptors are potentially at
risk of SARS-CoV-2 infection [12]. ACE-2, acting as a re-
ceptor for SARS-CoV-2 and SARS-CoV coronaviruses, is a
key component of the renin-angiotensin system, which
contributes to the pathophysiology of diseases of the
cardiovascular, endocrine, and excretory systems. ACE-
2, which normally acts as a protease to split angioten-
sin I, maintains blood pressure, heart rate, and osmotic
pressure [13, 14]. The pleiotropic effects of the ACE-2
gene are relevant to the analysis of the accumulated ge-
netic and epidemiological data on SARS-CoV-2, COVID-
19, and multifactorial human pathologies.

Thus, in patients at high risk of developing cardio-
vascular disease, the loss of ACE2 as a result of recep-
tor internalisation caused by SARS-CoV 2 will exacerbate
cardiovascular disease. Reduced expression of ACE2
receptors in the vascular wall contributes to endothe-
lial dysfunction and inflammation, especially in comor-
bidities such as atherosclerosis and diabetes. With the
development of endothelial dysfunction, the balance of
vasoconstrictor and vasodilator factors is disturbed: the
endothelium begins to work to reduce vasodilation and
also provokes the development of inflammatory pro-
cesses and thrombosis [15].

There is a twofold relationship between COVID-19
and diabetes [16]. On the one hand, diabetes is as-
sociated with an increased risk of developing severe
COVID-19. On the other hand, patients with COVID-19
are diagnosed with newly diagnosed diabetes and se-
vere metabolic complications of pre-existing diabetes,
including diabetic ketoacidosis and hyperosmolarity,
which require exceptionally high doses of insulin. These
complications of diabetes create difficulties in treat-
ment and point to the complex pathophysiology of CO-
VID-19-related diabetes.

Considering the reproductive characteristics
of SARS-CoV-2, we can assume the development
of hyperglycaemia as one of the extra-pulmonary
manifestations of COVID-19. The key mechanism is likely
to be damage to pancreatic B-cells. The characteristics
of SARS-CoV-2 suggest that the destructive effect
of viruses on B-cells can lead not only to transient
hyperglycaemia but also to the development of diabetes
[17]. These changes develop over several weeks to
several months, accompanied by the development of
ketoacidosis of varying severity, which necessitates
the inclusion of insulin therapy in the treatment of
these patients [18]. In addition, developing endothelial
dysfunction and inflammation (due to the expression
of ACE-2 receptors in the blood vessels) is particularly
important in diseases such as diabetes. It increases the
likelihood of inflammation and thrombosis. Another
major problem is the development of micro-vascular
lesions in diabetes, which worsens both the prognosis
of the disease and the social activity of patients.

Recent studies have shown that vitamin D deficiency
can lead to the formation and further progression of
diabetes mellitus [19, 20]. The problem is exacerbated
by the fact that vitamin D deficiency is widespread
worldwide, its proportion varying significantly in
different populations and depending on many reasons
[21, 22]. In addition, vitamin D deficiency is associated
with several diseases, including cardiovascular,

autoimmune, oncological, infectious diseases, etc. [21,
23].

Among the drugs whose effect is pathogenetically
justified for the above pathologies, vitamin D
preparations are distinguished. Among other effects,
vitamin D is known to have a rather powerful anti-
inflammatory effect, so vitamin D preparations are
prescribed as an adjunctive therapy for many acute and
chronic diseases [24]. Almost every modern guideline
in various nosologies contains such a recommendation.
One of the most recent striking examples of the
possibility of such prescriptions is coronavirus disease,
as low vitamin D levels contribute to human SARS-CoV-2
infection and the worsening of COVID-19 [25].

To date, despite the existence of both Ukrainian and
British protocols for the treatment of SARS-Cov-2, which
include additional vitamin D intake in COVID-19 [26, 27],
several unresolved issues remain, namely, the dose and
duration of the course of use in individuals who have
recovered from COVID-19 infection and have been
diagnosed with T2DM for the first time.

The aim of the study.

To evaluate the effectiveness of long-term use of high
doses of vitamin D in the complex treatment of patients
— COVID-19 convalescents with newly diagnosed T2DM.

Object and research methods.

Clinical studies were conducted in the outpatient
clinic of SI «Ukrainian Scientific-Research Institute of
Medical Rehabilitation and Balneology, the Ministry of
Public Health of Ukraine», Odesa. An endocrinologist
examined 32 patients (04.2022-02.2023) who had
suffered from COVID-19 infection. Work with patients
was conducted following their informed consent. An
endocrinologist examined 32 patients of both genders
and over 65 years who had COVID-19.

All patients were newly diagnosed with T2DM.
Patients were divided into two equal groups. Group
1 (control) consisted of patients who received basic
therapy in the form of treatment with oral glucose-
lowering drugs (alone and in combination with
sulfonylureas, biguanides, independent type 2 glucose
co-transporters, dipeptidyl peptidase-4 inhibitors).
Group 2 (main) consisted of patients who received basic
therapy and an additional course with Decristol, which
is characterised by a high content of vitamin D. Patients
took the drug according to the regimen (20,000 IU x 2
times a week for two months, followed by a switch to
the same dosage — once a week, for three months).

Each patient’s laboratory tests included vitamin
D levels (ng/ml), glucose (mmol/l), leukocyte and
lymphocyte counts before the study and three months
after. The glycated haemoglobin level monitored the
compensation of carbohydrate metabolism for the
specified period. Body mass index (BMI) was calculated.
The risk of deterioration (development of cardiovascular
events) and DM was assessed by the dynamics of
changes in the glucose-leukocyte index (GLI), which was
calculated as the product of the number of leukocytes
in the blood and glucose divided by 100 in conventional
units [28].

Patients with COVID-19 who met any of the following
criteria were excluded from the study:

epatients with severe illnesses, including chronic
renal dysfunction, malignancy, acquired immunodefi-
ciency syndrome and liver cirrhosis;
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« patients with severely elevated blood glucose lev-
els and ketoacidosis.

Statistical processing of the obtained data was con-
ducted using methods of variation statistics, including
considering the mean value, their error, sigmoidal as-
sessment, Fisher-Student reliability criterion, and the
data obtained using PC software packages (Microsoft
Excel).

The study was conducted following the Declaration
of Helsinki and approved by the Institutional Bioethics
Committee (Protocol No. 3 of 3 March 2023). Informed
consent was obtained from all participants after familia-
rising them with all the study features.

Research results and their discussion.

The general characteristics of the patients are pre-
sented in table 1. All patients were diagnosed with
type 2 diabetes at almost the same age, and the time
of manifestation and duration of the disease did not
differ significantly. The period from the moment of re-
covery after an acute period of infectious disease to the
onset of the first symptoms of carbohydrate metabolism
disorders was, on average, 10.4+4.6 weeks. This is con-
sistent with the literature, where the onset of the first
symptoms of carbohydrate metabolism disorder after
COVID-19 infection ranged from several weeks to sev-
eral months, according to scientific sources [18].

Table 1 — Characteristics of patients who had
COVID-19 and newly diagnosed T2DM, (Mtm)

Indicators LR 2 group
(control) | (main)
By age 71,6 +2,1(70,8+2,9
Age at onset 70,7+2,1|68,9+2,9
Duration of T2DM, months 1,9+0,2 | 1,8+0,2
Clinical manlfgstatlons of carbohydrate 97411 |111411
metabolism disorders, weeks

The state of carbohydrate metabolism in terms
of fasting glycaemia and glycated haemoglobin levels
is shown in table 2. At the beginning of treatment,
both groups of patients had elevated glycaemic levels,
averaging 10 mmol/I. The glycated haemoglobin level
was also increased and significantly exceeded
the reference values. Lymphocytosis was
observed in both groups of patients.

Almost all patients, before the start of
treatment, had a decrease in vitamin D con-

treatment significantly affects the compensation of car-
bohydrate metabolism (table 2). In patients of group 1,
at the end of the treatment course, fasting glucose, gly-
cated haemoglobin, and lymphocyte counts significantly
exceeded the reference values. Compared to patients in
group 1, fasting glucose in patients in group 2 decreased
by 17%, glycated haemoglobin decreased by 7%, and
the number of lymphocytes decreased by 9.7%.

The data in table 2 demonstrate the state of BMI
in patients before and after the treatment course. In
patients of group 1, no statistically significant changes
in BMI were observed before and after the treatment
course. It should be noted that the normalisation of
glycaemia and vitamin D levels impacted weight loss
in group 2. Patients in this group showed a slight but
reliable decrease in BMI at the end of the treatment
course. At the same time, there is a tendency to reduce
BMI compared to group 1 after the course of treatment.

Table 4 shows the data on the state of GLI by group
before and after the treatment course. In patients of
group 1, the GLI did not undergo any significant changes
after the treatment course. However, patients in group
2 showed a statistically reliable decrease in the GLI after
three months of therapy. It is essential evidence of a re-
duction in the risk of deterioration of the patient’s con-
dition, i.e. the development of cardiovascular events
and the manifestation of DM.

In general, the GLI is used by researchers as
the earliest risk stratification criterion for patients
with acute coronary syndrome. Its value above 0.9
conventional units was highly likely to indicate the
development of such complications of acute myocardial
infarction as cardiogenic shock, pulmonary oedema,
and arrhythmias [32]. With the beginning of the study
of the characteristics of COVID-19, it was noticed that
in the group of patients with severe COVID-19, the GLI
was significantly higher. It has been shown that GLI is a
strong predictor of COVID-19 severity in patients with
diabetes and is an independent risk factor for severe
COVID-19 [28, 32]. It has also been shown that GLI is
prognostically important in coronary heart disease, a
pathology associated with an increased risk of several

Table 2 — Dynamics of changes in carbohydrate metabolism,
blood lymphocyte count and body mass index in patients who
had COVID-19 and newly diagnosed T2DM at onset and after

treatment, (Mtm)

tent in the blood to the level of severe hypo-

vitaminosis (below 20 mmol/l), which may
partially explain the development of diabetes
decompensation and its detection for the first
time in patients, since severe hypovitaminosis
D, according to scientific publications [29, 30],
is a predictor of type 2 diabetes (table 3).

Reference values used in Cinevo laborato-
ries (Odesa, Ukraine): adults — 30.0-50.0 ng/
ml, but according to known literature sources,
the norm of vitamin D in the blood is from 30
to 100 ng/ml; risk of deficiency: <20.0 ng/ml;
risk of insufficient intake: <30.0 ng/ml [21, 22,
24, 31].

Based on the data presented, it can be
seen that despite the difference in oral glu-
cose-lowering therapy in each patient, adding
a drug with a high vitamin D content to the

T - Reference 1 group 2 group
values (control) (main)
Fasting glucose, mmol/I 10,4+ 0,3 10,240,3
(before treatment) 3555
Fasting glucose, mmol/I T %
(after treatment) 8,210,8 6,840,1
1 0,
Level of glycated haemoglobin, % 8,140, 8108
(before treatment)
Level of glycated haemoglobin, % Hue 7,0
gl globin, % 7,8+0,1 | 7,3%0,2*
(after treatment)
0,
Lymphocyte count, % 43,1413 43,7458
(before treatment)
Lymphocyte count, % 19-37x100
ymphocy g 41,5¢1,2 | 37,5£0,39*
(after treatment)
2
BM, kg/m 29,7+0,8 | 31,1%0,5
(before treatment)
BMI, kg/m’ Hux4Ye 25,0
’ *
(after treatment) 29,8+0,3 | 29,2¢0,1

Notes: * — significance of changes in the groups between pre- and post-treatment

indicators (p<0.05).

238

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171)




KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

clinical complications in patients with
COVID-19. Moreover, high glucose levels

Table 3 — Vitamin D content in patients who had COVID-19
and newly diagnosed T2DM at onset and after treatment, (M+m)

in monocytes directly contribute to
cytokine production, virus replication,

subsequent T-cell dysfunction, and lung

epithelial cell death. Thus, the association

Incfestams Reference |1 group| 2 group
values (control)| (main)
Vitamin D content, ng/ml (before treatment) 16,5+1,2| 15,1+1,1
Big 30 po 100
Vitamin D content, ng/ml (after treatment) 19,0+1,3|42,9+1,7*

between blood glucose levels and leuko-
cyte counts in COVID-19 severity suggests
that GLI should be analysed as a new pre-

Notes: * — significance of changes in the groups between pre- and post-treatment
indicators (p<0.05).

dictor of complications and inflammation Table 4 — Dynamics of changes in the glucose-leukocyte index (GLI)

progression. It is also indicated by the fact
that the level of GLI was directly correlat-

in patients who had COVID-19 with newly diagnosed T2DM,
at the onset and after treatment (Mtm)

ed with an increased risk of death in pa-
tients with type 2 diabetes mellitus after

1 group
(control)

2 group

Indicators .
(main)

AMI [33], as well as with multisegmental

GLI, conventional units (before the course of treatment) [473,3+£19,4| 492,7+24,0

coronary artery disease in cases of AMI
in such patients [34]. Thus, we consider

GLI, conventional units (after the course of treatment)

456,3+18,6(391,1+12,9*

it reasonable to use GLI in our studies to Notes: * — significance of changes in the groups between pre- and post-treatment

assess the dynamics of the state and risk
of cardiovascular events and the develop-
ment of type 2 diabetes.

Our findings are consistent with the literature, which
demonstrates that patients who were prescribed vita-
min D as part of the complex treatment of COVID-19
had fewer complications and a milder course of the dis-
ease compared to patients who did not receive vitamin
D. At the same time, the optimal content of vitamin D
for maintaining health was considered to be its concen-
tration in the blood in the range of 31-50 ng/ml [35].
That is, there is an inverse relationship between concen-
trations of less than 25(0OH)D and the risk of developing
T2D [36]. It is known that B-cells of the pancreas, which
produce the hormone insulin, have receptors for vita-
min D. Vitamin D has been shown to have a direct pro-
tective effect on cells of the pancreas and target organs
of T2D —liver, kidneys, heart, and immune cells — inflam-
matory macrophages and T cells [37-40].

It should be added that the results of our study and
data from other researchers suggest that in people with
COVID-19 infection, correction of vitamin D deficiency
on the background of glucose-lowering therapy will fur-
ther improve the course of T2DM [41, 42, 43].

Conclusions.

In both groups of patients who had COVID-19 and
newly diagnosed type 2 diabetes mellitus, regardless
of gender, a unidirectional trend towards an increase in
fasting glycaemia, glycated haemoglobin, a significant
increase in body mass index and a significant increase
in glucose-leucocyte index was established. At the same
time, they were diagnosed with vitamin D deficiency.
The data obtained indicate that these patients are at risk

DOI 10.29254/2077-4214-2023-4-171-236-245

indicators (p<0.05).

of developing vascular complications. The presence of
vitamin D deficiency and insufficiency not only contrib-
utes to the development of the disease but also compli-
cates its course.

The use of a drug with a high vitamin D content for
three months of therapy according to the prescribed
regimen against the background of hypoglycaemic
treatment leads to a twofold significant increase in vita-
min D content against a statistically reliable decrease in
glucose and glycated haemoglobin levels, a substantial
reduction in the glucose-leucocyte index and a tendency
to reduce body mass index.

The authors suggest that the use of a drug with a
high vitamin D content in the treatment of COVID-19
convalescents with T2DM is pathogenetically justified,
appropriate and will significantly contribute to the res-
toration and stimulation of the body’s natural defence
mechanisms, compensation for carbohydrate metabo-
lism disorders and improvement of patient’s quality of
life.

Prospects for further research.

The identified pathogenetic mechanisms of carbo-
hydrate metabolism disorders will be used to develop
evidence-based medical complexes for treating carbo-
hydrate metabolism complications in COVID-19 conva-
lescents with newly diagnosed T2DM. We consider it
advisable to include additional non-pharmacological
therapy in the form of natural and preformulated medi-
cines in treating these patients, which requires further
research to determine the mechanisms on which the
therapeutic effect is based.
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BMN/AUB BITAMIHY A HA CTAH BYIMIEBOAHOIO O6MIHY B PEKOHBAJTECLEHTIB

COVID-19 3 BNEPLUE BCTAHOBJIEHUM AIABETOM 2 TUNY
[Y «YKpaiHcbkuii HAl meguuHoi peabinitauii Ta Kypoptonorii MO3 YkpaiHu» (m. Oaeca, YKkpaiHa)

gushchasergeyll@gmail.com

Y nauieHnmis nicna nepeHeceHozo COVID-19 3 ecmaHosneHUM erepuie Uykposuli diabem 2 muny (U4 2)
8u3HayeHo HedocmamHicme eimamiHy [. Xeopux 6yno po3dineHo Ha 08i epynu. 1 epyny KOHMPOA CKAadanu
nauieHmu, AKi ompumyeanu cmaHOAapmHy MepopasbHy UYKPO3HUMNCYroYy mepanito. [Apyey epyny ckaadanu
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nauieHmu, AKi 000amkoso 00 cmaHOapMHoi mepanii ompumysanu 3a cXeMor npenapam 3 8UCOKUM 8MiCMOM
simamiHy [ BcmaHosneHo, w0 3acmocy8aHHA npenapamy 3 eimamiHom [l y KOMIAeKcCi niKy8aHHA Yux nayieHmie
npu3sodumoe 00 KomMreHcayii nopyweHs 8y21e800H020 06MiHYy, 3abe3ne4vye nokpaweHHa nepebizy LI/ 2, 8ioHosnoe
piseHb gimamiHy [, U0 CrpuaE 3HUXEHHIO PU3UKY PO38UMKY KapOio-8ACKYAAPHUX MOPYUEHb.

Kntouosi cnosa: COVID-19, nocmkosidHuli cuHOpom, yyKposuli diabem 2 muny, eimamiH /.

3B’A30K ny6aikauii 3 n1aHOBMMM HAyKOBO-40CNIA-
HUMU poboTamu.

PoboTa € ¢pparmeHtom HAP «Po3pobka aundepeH-
LiioBaHUX NepcoHipikoBaHUX KomnaekciB peabinitauii
XBOPUX NicNA NepeHeceHoi KOPOHaBipyCHOT iHdeKL;i Ha
CaHaTOPHO-KYpPOPTHOMY eTani», HoOMep AeprKaBHOI pee-
cTpauii 0122U001261.

Bcryn.

3rigHO 3 BM3HayeHHAM BOO3 MOCTKOBIAHWIA CUH-
ApOM — Le cTaH nicns COVID-19, wo BUHUKAE y ntogen
i3 MMoBipHO abo NiaTBEepPAKEHO NEPEeHECEHOD iHpEeKL, -
€to SARS-CoV-2, AKkui1 3a3BMYal NPOABAAETbCA Yepes 3
micayi Big novatky COVID-19 cumnTomamm, AKi HEMOXK-
JINBO MOACHUTYU iHLIMMU NPUYMHAMM, T TPUBAE LLLOHAN-
meHwe 2 micaui [1]. NMoct-COVID (NOCTKOBIAHWUI CUH-
APOM, CTaH Micaa KoBigy) — Le WMPOKKIA CNEKTP HOBUX,
TMMYacoBux abo TpuBanmx npobaem 3i 340poB’AM, AKi
MOYTb BUHUKHYTU Yyepe3 4oTMpKu abo binblue TUNKHIB
nicns NepLoro 3apaskeHHaA Bipycom Kosiay [2].

KepisHuuTteo NICE (the National Institute for Clinical
Excellence), onybnikosaHe 30 »koBTHA 2020 poOKy, BU-
3HAYaE€ NOCTKOBIAHWMA CUHAPOM AK CYMY O3HaK Ta CUMIM-
TOMIB, WO PO3BMBalOTbCA Mig, Yyac abo nicaa iHdekuii
COVID-19 Ta AKi TpuBatoTb NOHag 12 TUXKHIB i He no-
ACHIOKOTbCA a/IbTEPHATUBHUM AjarHo3om [3]. Lle Bu3Ha-
YEeHHA XapaKTepu3ye NOCTKOBIAHWA CUHAPOM fIK CTaH,
AKMIMA MAE CYKYMHICTb CMMNTOMIB, LLO YacTO NepeKkpuBa-
IOTbCA | MOXYTb 3MiHKOBAaTUCA 3 YAaCOM Ta BMJIMBATM Ha
byab-sKy cMcTemMy B opraHismi [4].

3aranbHi cumnTomn nicna nepeHeceHoro COVID-19
MOYTb BKIHOYATV BTOMY, 334MLLKY Ta 3HUXKEHHA pPO3y-
MOBMX 34i6HOCTEN, TaKUX AK Nam’ATb abo 34aTHICTb 30-
cepeautuca (KorHiTMBHa aucoyHKuisa). CumnTomm mo-
KyTb 3'sBUTMCA nicns roctporo enizogy COVID-19 abo
3bepiraTuca nicna 3axBOPIOBAHHA, MOXYTb MiHATUCA
abo nosTOptoBaTUCA 3 YacoM. lNepenik MOXKAUBUX NPO-
ABIB MOCTKOBIAHOIO CMHAPOMY HE € BUYEPMHUM, OCKiNb-
KM OOCNiAMKEeHHA TpMBatoThb [5].

TaKOX BUAINAOTb A0BOJI CEPMO3HI AOBrOCTPOKOBI
YCK/IagHEHHA, 0Cob6MBO Yy NALiEHTIB i3 TAXKKOW ¢op-
moto COVID-19, saki 6ynm rocnitanizoBaHi (nepesaxHo
Le NiTHi 0cobu 3 CynyTHIMM 3aXBOPIOBAHHAMM):

* Kap/Aio-BacKyApHi (3amaneHHA cepueBoro m’s3a);

e pecnipaTopHi (nopyleHHs GyHKLi nereHb);

e epPMaTONOriYHI (BUCKN);

* HEBPO/IOriYHI (NOpYyLLUEHHS BiAYyTTA CMaKy i 3ana-
XY, NMOPYLUEHHS CHY);

* MCUXO/OrYHI (Aenpecia, Hecnokin, nepenaan Ha-
cTpoto) [6].

Ha cboroaHilWwHii 0eHo 8BcmaHo81eHo, wo yinuli psao
eHOOKPUHHUX Namosozili Moxce 8UHUKOMU 8 peKoHed-
necyeHmig COVID-19. Lje noriplieHHA KOHTPOIO HanAB-
Horo U/ nigroctporo TmpeoignTy Ta 0CTeonoposy Towo,
noABa Po3nagiB eHAOKPUHHOI perynaLii no oci rinota-
namyc-rinodis-HaAHUPHUKK, NOPYLWEHHA BUAINEHHA
ropMoHiB WuTonoaibHoi 3ano3u [7, 8].

MigBMLLeHa 3aXBOPHOBAHICTb Ta BuaABneHHA L vy
oci6, wo nepeHecan COVID-19, BiaMiYa€eTbCA NPAKTMY-

HO B YCiX perioHax Haluol KpaiHu Ta 6aratbox KpaiHax
csity [9, 10].

MNatoreHes BnanBy KopoHosipyca SARS-CoV-2 Ha eH-
OOKPUHHY cucTemy baratorpaHHuii [11]. MosigomnsaeTsb-
CA, WO KNITUHK, AKI €KCNPeCcCyoTb peLenTopu aHrioTeH-
3MHNepeTBoptooYoro gakropa 2 (AMNd-2), noteHuiiHO
CXWUNbHI g0 pU3KKy iHPiKyBaHHA SARS-CoV-2 [12]. AM®-
2, BUCTYMatoum peuentopom KopoHasipycis SARS-CoV-2
Ta SARS-CoV, € KNt04YOBOK /TAaHKOK PEHiH-aHTiOTeH3IHO-
BOI CMCTEMM, WO PobUTb BHECOK Yy natodisionorito 3a-
XBOPHOBAHb CEpPLLEBO-CYANHHOI, eHAOKPUHHOI, BUAINb-
HOi cuctem. AM®-2, ane B HOpMi Ai€ AK npoTeasa Ana
posLensieHHA aHrioTeH3nHy |l, nigTpMmye NOKasHMKK
apTepiasibHOro TUCKY, YacTOTU CepLeBUX CKOPOYEHb 1
OCMOTMYHOrO TUCKY [13, 14]. MneroTponHi epeKkTn reHa
ATM®-2 aKTyanisytoTb aHaNi3 HAKOMUYEHUX FTEHETUYHMUX i
enigemionoriyHmnx gaHux wopao SARS-CoV-2, COVID-19 i
MY/IETUPAKTOPHUX MATONOTIN NOANHMN.

OTXKe, y MALI€EHTIB i3 BUCOKMM PU3UKOM PO3BUTKY
CepueBoO-CYAMHHMX 3axBOptoBaHb BTpaTa AM®2 B pe-
3ynbTaTi iIHTepHanisaLii peuenTopis, BUKAMKaHOI SARS-
CoV 2, 3arocTpuTb CepueBO-CYyAMHHE 3aXBOPHOBAHHA.
3HuKeHHA ekcnpecii peuentopis AMN®-2 B cyaMHHIN
CTiHLi cnpusAe PoO3BUTKY eHAoTeniaNbHOT AUChYHKLIT
3ananeHHsA, 0cob6MBO NPU TaKUX CYMyTHIX 3aXBOPOBaH-
HAX, IK aTePOCKepos i giabeT. Mpu Po3BUTKY eHaOTe-
nianbHOI gMchyHKLT BiabYyBaETbCA NOPYLIEHHA BafaHcy
BA30OKOHCTPIKTOPHMX i Basoainatytoumx $aKktopiB: eH-
OOTenii NoOYMHAE NPaLIOBATU HA KOPUCTb 3MEHLLEHHA
Ba3oAinatayii, a TaKoXX NPOBOKYE PO3BUTOK 3amnasibHUX
npovecis i TpomboyTBOpPEHHA [15].

IcCHye noABiMHO cnpsimoBaHWUi 3B’A30K Mix COVID-
19 i giabetom [16]. 3 oaHoro 60Ky, AiabeT nNos’s3aHUi
3 NiABULLEHUM PU3MKOM PO3BUTKY Barkkoro COVID-19.
3 iHworo 60Ky, y nauieHTiB 3 COVID-19 giarHoctyeTtbea
Bnepwe BuasneHnin LU i BaxkKi meTaboniyHi ycknag-
HEHHs paHille icHyl4oro AiabeTy, BKAO4YaouM Jia-
6ETUYHNIN KeToaumnAao3 i riNnepocMoNApHICTb, AN AKUX
BUKOPUCTOBYIOTb BMHATKOBO BWMCOKiI A03M iHCYNiHY. Lli
YyCKNagHeHHs L/l cTBOpIolOTb TPyAHOL B /liKyBaHHI 1
yKasyloTb Ha cknagHy natodisionorito U, nos’ssaHoro
3 COVID-19.

BpaxoBytoun ocobaunsocTi penpoaykuii SARS-CoV-2,
MOHA NPUNYCTUTM PO3BUTOK rinepraikemii AK ogHoOro
i3 BHenereHesux npossis COVID-19. KntouoBum mexa-
HiI3MOM NpU LbOMY, IMOBIPHO, € YLIKOAMKEHHA NaHKpe-
aTUYHUX B-knitnH. OcobamusocTi SARS-CoV-2 possons-
I0Tb NPUNYCTUTH, WO AECTPYKTUBHUI BNAMB BipycCiB Ha
B- KNITKM MOXKe NPUBECTU He TibKK A0 TPaH3UTOPHOI
rinepraikemii, ane i possutry L [17]. Ui 3miHK po3by-
LOBYIOTbCA B CTPOKM Bif, AEKINBKOX TUXKHIB 40 AEKiNbKOX
MicALiB, CYNPOBOAXKYIOTbCA PO3BUTKOM KeToaumzaosa
pi3HOro CTyneHa BMPA3HOCTI, WO 0OYMOBAIOE MigKAtO-
YeHHA A0 NiKyBaHHA UMX NauieHTiB iHcyniHoTepanii [18].
Kpim LbOro, po3BuTOK eHpoTenianbHOI AUCPYHKUIT
3ananeHHA (o BigbyBa€ETbCA BHACNIAOK eKcnpecii pe-
uentopis AMN®d-2 y cyamHax) mac ocobnmBe 3HaYEHHSN
npu Takux 3axBoptoBaHHAX, AK L. Y pasi yoro, 36inb-
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WYETbCA BipPOriAHICTb PO3BUTKY 3amna/ibHUX MPOLECIB i
TPOMbBOYTBOPEHHA. TaKoXK BeAUKY npobnemy CTBOPLOE
PO3BUTOK MIKPO-CYANUHHUX yparkeHb npu U/, wo came
NoripLIye AK NPOrHO3 CaMoOro 3aXBOPKOBAHHA TakK i coui-
ANbHY AaKTMBHICTb MaLLiEHTIB.

[ocnigrkeHHA OCTaHHIX pokiB gosenu, wo aediunt
BiTamiHy [1 moxe npusBoanTn Ao GopmMmyBaHHA Ta No-
OaNblIOro nNporpecyBaHHA LyKpoBoro giabety [19, 20].
Mpobnemy obTskye Te, Wo AediunT BiTamiHy [l € 3Ha-
YHO MOLWIMPEHUM Y CBITi, MOrO YacTKa iCTOTHO Bapitoe
B Pi3HMX NONyAAuiax i 3an1exuTb Big, 6araTboX NPUYKMH
[21, 22]. Kpim Toro pediunT BiTamiHy [ nos’asywTb 3
HMU3KOIO 3aXBOPIOBaHb, BKJIOYAIOUYM CepLEBO-CYAMHHI,
ayTOIMYHHi, OHKO/OriYHI, iHdEeKLiliHi 3axBOpOBaHHA Ta
iH. [21, 23].

Cepepn, npenaparis, 4ia AKMX € MaTOreHeTUYHO 06-
rPYHTOBAHOI AN1A BULLLE3raZlaHUX NaTONOri, BiAOKpem-
NIOKTbCA NpenapaTu 3 BiTamiHom [. Cepes, iHWKMX BNAKU-
BiB, BiZOMO, W0 BiTamiH [l BONOAIE AOBOI MOTYXKHOO
NpoTM3anasbHOO A€o, TOMY npenapaTtn BiTamiHy [
NPU3HaYatoTbCa Yy AKOCTI A0AaTKOBOI Tepanii 6araTbox
FOCTPUX i XPOHIYHUX 3axBoptoBaHb [24]. MpakTU4HO
KOMEH Cy4aCHWM rakanaviH y pisHMX HO30M10riAX MICTUTb
Taky pekomeHgauito. OAHUM 3 OCTaHHIX ACKPaBUX MpU-
KNaAjiB MOX/IMBOCTi TaKMX NPU3HAYEHb € KOPOHABIPYCHa
XBOP06a, OCKiIbKM HU3bKMUIA piBeHb BiTamiHy [ cnpuse
ypaxeHHto ntogmHu SARS-CoV-2 i noriplieHHto nepebiry
COVID-19 [25].

Ha cborogHilWwHin aeHb, He3BaXatouM Ha iCHYBaHHA
AK YKPAIHCbKMX, TaK i BPUTAHCbKUX MPOTOKOAIB LLOAO
NikyBaHHA SARS-Cov-2, ae ¢dirypye AoaaTKoBUI NpuUiiom
BiTamiHy [, npu COVID-19 [26, 27], 3anMWAETLCA HU3KA
HEBUPILIEHUX MUTAHb, @ CaMe — MPU3HAYEHHA [03M,
TPMBANICTb KypCy 3acTOCyBaHHA y ocib — pekoHBanec-
LeHTiB iHdeKuii COVID-19 3 BCTaHOBAEHUM BRepLue Aia-
rHoszom LA 2.

Merta gocnigKeHHs.

OUiHNTK edEKTUBHICTb TPMBANOrO 3aCTOCYBAHHA BU-
COKMX A03 npenapaTy 3 BiTamiHOM [l y KomnaeKkcHomy
NiKyBaHHI nauieHTiB — pekoHBanecueHTtis COVID-19 3
BCTAHOB/JIEHUM BMepLue aiarHosom LI, 2.

06’eKT i meTOAM pocnigKeHHS.

KniHiyHi gocnigrKeHHA NpoBOAMANCL Y MOAIKAIHIL
Y «YkpaiHcbkuin HAl meanyHoi peabinitauii Ta Kypop-
Tonorii MO3 YkpaiHn», m. Opeca. Jlikapem-eHAOKPUHO-
norom 6yno obctexkeHo 32 nauieHTis (nepiog 04.2022
— 02.2023 pp.), wo nepeHecan iHdeKuito COVID-19.
PoboTa 3 xBOpUMM 3AjilicHIOBANach BigNOBIAHO TXHBOT
iHpopmoBaHoi 3roaun. Jlikapem-eHAOKpUHOIoroMm 6yno
obcTexkeHo 32 naujeHTa obox cTaTel Ta y Biui BuLe 65
pokKiB, AKi nepexsopinmx Ha COVID-19.

Y Bcix ocib6 6yno Bnepue giarHoctoaHo U/ 2. Ma-
LieHTIB BYN0 po3aineHo Ha 2 piBHOLUiHHI rpynu. 1 rpyny
KOHTPOJIIO CKNANM NALEHTM, AKi oTpumyBanu 6asosy
Tepanito y BUMNAAi NikyBaHHA NepopanbHUMK LLYKPO3-
HUKYIOYMMK  MpenapaTamu (oKpemo i KombBiHoBaHy
Tepanito 3a AOMNOMOrol npenapartiB cy/ibdaHisiceyosu-
HU, BiryaHigis, He3aneXHUX KO-TPAHCMOPTEPIB MOKO-
3u 2 TMny, iHri6iTopis gunentuanentnaasun-4 ). 2 rpyny
(ocHOBHY) cKnafanu NauieHTH, AKi oTpumyBanm 6asosy
Tepanito Ta A0AATKOBO Kypc 3 npenapatom «[ekpuc-
TONI», AKIW BiAPI3HAETLCA BUCOKMM BMICTOM BiTamiHy [.
MpenapaT NauieHTM NpuiiMann BigNOBIAHO A0 cXxemwu
(20 000 ME x 2 pa3u Ha TUKAOEHb, Kypcom 2 micsaus, 3
noAanblMM NepexoLom Ha Npuiom npenapaTty y Tomy

K A403yBaHHIi — 1 pa3 Ha TUXKAEHb, NPOTATOM TPbOX Mi-
cauis).

3a nabopaTopHMMU AOCNIAKEHHAMMU Y KOXKHOTO Ma-
uieHTa, aHanisysanmca pisHi Bitaminy [ (Hr/mn), rio-
KO3M (MMOb/N), KiNbKICTb NerKkouuTis i nimbouuTise y
KPOBi 40 MOYaTKy AOCAiIAXKEHHA 1 yepes 3 micAus nicas.
KoHTponb KomneHcau,ii ByrneBogHoro obmiHy 3ilicHIo-
BaBCA 32 NOKa3HWKAMW PiBHA MMiKOBAHOIo remornobiHy
33 3a3HayeHult nepios. Po3paxoByBanu iHAEKC macu
Tina (IMT). PU3uK noriplieHHs cTaHy (po3BUTKY Kapaio-
BaCKynApHUX noaii), L ouiHioBaBCcA Mo AMHAMILL 3MiH
IIIOKO30-71eMKouuTapHoro iHgekcy (I/11), akuii pospaxo-
BYBaBCA AK A0OYTOK KiNIbKOCTi N€MKOLUUTIB y KPOBI 1 Ito-
KO3U i nogineHnin Ha 100, B yMOBHUX oguHuMLUAX [28].

MauieHTn, wo nepeHecni COVID-19, aki Bignosiganu
KOXHOMY 3 HaCTYMHUX KpUTepIiB, 6yM BUKAIOYEHI 3 A0-
CNigXKeHHA:

* MALLEHTW 3 BAaXKMMMW 3aXBOPIOBAHHAMM, BKAIOYAIO-
YU XPOHIYHY HUPKOBY AUCOYHKLiIO, 3/10AKICHY NYXAUHY,
CMHAPOM HabyToro imyHoaediuMTy 1 LMPO3 NeYiHKu;

® MaLiEHTX 3 PI3KO MiABULLEHMM PiBHEM [NHOKO3M B
KPOBi 1 KETO aUNA030M.

CTaTUCTMYHY 06pOobKa OTPMMAHUX OAHUX 34iHAcCHe-
HO MeToAaMMu BapiauiHOT CTAaTUCTUKK, B TOMY UYMCAi 3
YPaxyBaHHAM cepeaHboi BEAMYMHM, IXHbOI NMOMUIIKN,
cirmanbHOi OUiHKKM, KpuTepito gocTosipHOCTI Piwepa-
CT'tofieHTa, OTPUMAHMX AAHUX 3 BUKOPUCTAHHAM Make-
TiB nporpam ansa MK (Microsoft Excel).

[ocnigreHHA NpoBOAUNOCA BigNOBIAHO A0 [enbCin-
CbKOi AeKnapaLii Ta cxBasieHo |HCTUTYLiMHOM KoMmicieto
3 6ioeTnkn (npotokon Neo 3 Big 3 6epesHa 2023 p). IH-
dopmoBaHa 3roga byna oTpMMaHa Bif YCiX y4acHUKIB
nicns o3HalloOMAeHHs 3 ycima ocobauBocTAMM A0CAi-
OYKEHHA.

Pe3ynbTatu A0CAiAMKeHHA Ta iX 06roBopeHHs.

3arasibHa XapaKTepUCTMKa MaLieHTIB NpeaCcTaBieHO
B Tabauui 1. Y Bcix nauieHTiB 6yB AiarHoctoBaHo LI 2
TMNY NPaKTUYHO B OAHOMY Bili BiKy, TepMiH MaHidec-
Tauil Ta TPMBAnNICTb 3aXBOPKOBAHHA TaKOX LOCTOBIp-
HO He Bigpi3HAAUCL. Nepioa BiA MOMEHTY BUAYXKAHHA
nicna roctporo nepiogy iHGEKLiMHOrO 3axBOPHOBAHHSA
[0 NOABM MEPLUMX CUMNTOMIB NOPYLUEHHA BYr1€BOAHO-
ro obminy, cknagas y cepegHbomy 10,4+4,6 TUxKHI. Lle
Y3rOAKYETHCA 3 JAHUMM NiTepaTypu, e nepios NpoaBy
nepLmMx CUMNTOMIB NOPYLIEHHA BYrNEBOAHOIMO 0bMiHy
nicna nepeHeceHoi COVID-19 iHdeKuito cknaaas Bifg ae-
KiNbKOX TUXKHIB 4,0 AEKINIbKOX MICALLIB 33 Z@aHMMM HAyKO-
BUX AxKepen [18].

Tabnuua 1 — XapakTepucTUKa nawieHTiB, AKi
nepeHecnu COVID-19 3 BcTaHOB/IEHMM
snepwe UJ 2, (Mtm)

[MoKa3HUKM 2 ) 2 [T
(koHTpoOsibHA) | (ocHOBHA)
3a BikOm 71,6+2,1 70,8 12,9
Bik maHidecTau,ii 70,7+2,1 68,9+29
Tpusanictb UJ, 2, micaui 1,9+0,2 1,8+0,2
KniHiyHi nposasu nopyueHHa 97411 111+11
BYIN€BOAHOIro O6MiHY, TUXKHI

CTtaH BYrneBogHOro obmiHy 3a NOKasHUKamMM [iKe-
Mii HaTwe 1 piBHA rnikoBaHoro remornobiHy HaBeze-
HO B Tabnuui 2. Ha noyaTky NikyBaHHA B 060X rpynax
NaLieHTIB piBeHb Mikemii byB MigBULLEHMM, | CKNagaB
y cepegHbomy 10 mmonb/n. PiBeHb rikoBaHOro remo-
rnobiHy TakoxK 6yB 36inblUeHWNI, i 4OCTOBIPHO NepeBu-
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Tabnuua 2 — iInHamika 3miH ByrnesogHoro obmiHy, pisHa
nimdouuTie y KpoBi Ta iHAEKCY Macu TiNa y NaLieHTIB,
AKi nepeHecnan COVID-19 3 BctaHoBneHum Bnepuwe LA 2

Ha NoyaTKy Ta nicaa nikysaHHA, (Mim)

YUTK BMNMB HOPMani3aLil piBHA rnikemii 1
BMICTY BiTamiHy [l Ha 3HMXKEHHA macu Tina y
2 rpyni nauieHTiB. Y NaLieHTIB Li€l rpynu no
3aBEPLUEHHI0 KYpCY NiKyBaHHA BCTAHOB/EHO

He3HayHe, ase [O0CToBipHE 3HMKeHHA IMT.

PedepeHTHi 1rpyna 2 rpyna K .

MoKasHUKM sHauenH |(oHTponbHa)| (0cHOBHA) Mpn LBOMY CMOCTEPIracTbeA TEHAEHUIA A0
[ikemin HaTleCepLe, MMOAD/ 3I.-|VI)KEHHF| IMT npwu NnOpiBHAHHI 3_1 rpynoto,
(80 NiKyBaHHS) 10,4£0,3 10,2£0,3 | nicna Kypcy npoBeseHoro Kypcy NlikyBaHHA.
Fikemis HaTLleCepLLe, MMOAb/A 3,5-5,5 . Y 1abnuui 4 HaBeaeHO AaHi WOA0 CTaHy
(NicAA NliKyBaHHs) 8,2+0,8 6,80,1 Ml no rpynax Ao Ta Micns npoBeneHoro
PiBeHb rikoBaHoro remornobiny, % 81402 3108 KypCy /likyBaHHs. Y nauieHTis 1 rpynu Nl no
(80 NikyBaHHz) e 70 Y o 3aBEPLUEHHIO MPOBEAEHOro Kypcy AiKyBaH-
PiBeHb rNikoBaHOro remornobiny, % ’ 78401 7340.2% HA /1l He 3a3HaB AOCTOBIPHUX 3MiH. lMpoTe
(nicna nikyBaHHsA) T T y NaujeHTiB 2 rpyni BUABMAOCA CTAaTUCTUUHO
KinbkicTb nimdouuTis, % 431413 437+5.8 | AOCTOBipHe 3HMXeHHA [J1l yepes 3 micaua
(A0 nikysaHHA) 19-37x100 S I Tepanii. Lle € BaX/MBMM CBiAYEHHAM 3HU-
:ﬂi"c;“;cl;'l’(cé'gffﬂ";”T'B' % 41,5¢1,2 | 37,5£0,39% | XeHHA PU3MKY NOTIPWIEHHA CTaHY NaLlienTis,
IMIT, kit TO6TO PO3BMTKY KapAio-BaCKYNAPHMX MOA/A
(/J,olepcyniKyBaHHﬂ) 29,7+0,8 31,1+0,5 Ta MaH'd)eFTaLL" ua. .
IMT, Kr/m? Huxye 25,0 . Bsarasni [/1l 3acTOCOBYETLCA AOCAIAHMKA-
(nicAA Kypey NikyBaHHA) 29,810,3 | 29,240,1% | . Ak HalBinblW paHHiN KpuTepiii cTpaTh-

MpUMITKKU: ¥ — 4OCTOBIPHICTb 3MiH MO rpynax Mi>k NOKa3HMKaMM A0 Ta NiCaA NiKyBaHHA

(p<0,05).
LyBaB pedepeHTHi 3HaYeHHsA. B 06ox rpynax naujieHTis
cnocTepirasca NimpoLnTos.

MPaKTMYHO y BCiX MALLEHTIB, 4O NOYATKY NiKyBaHHA
6yn10 BUSABNEHE 3HUMKEHHA 3MiCTy BiTamiHy D y KpoBi 0
PiBHA BUPAXKEHOrO rinosiTamiHo3y (HU»K4Ye 20 Mmonb/n),
IO MOKe YAaCTKOBO MOACHIOBATU PO3BUTOK AEKOMMNEH-
cauii LU # BMABNEHHA Moro Brneplle y NauieHTis, Tomy
LLLO BMPAXKeHW rinosiTamiHo3 [1, 32 AaHUMKM HAYKOBUX
ny6nikauin [29, 30], € npeankTopom po3BuTKy LI 2
Tmny (tabnuuya 3).

PedepeHTHI 3HauyeHHA, NpUIHATI B NabopaTopisax
«CiHeBo» (M. Ogeca, YkpaiHa): gopocni: 30,0-50,0 Hr/
M/, ane 3rigHo BiZOMMX NiTePATYPHUX AKepen Hopma
BMicTy BiTamiHy D y KpoBi cknagae sig 30 Ao 100 Hr/mn;
pusuk aediunty: <20,0 HF/MA; PU3INK HEAOCTaTHbOrO
cnoskmsaHHa: <30,0 Hr/mn [21, 22, 24, 31].

Buxoaauu i3 npeacTaBAeHUX AaHMX, MOXKHA MOMi-
TUTK, LLO HE3BaXKatoUM Ha PI3HULLIO Y NepopanbHoOI Ly-
KPO3HMXKYIOUMI Tepanii B KOXKHOTo NaLieHTa, 4oAaBaH-
HA 0 Tepanii npenapaTy 3 BUCOKMM BMIiCTOM BiTamiHy [,
CYTTEBO BM/IMBAE HAa KOMMEHCAL,it0 BYI/1€BOAHOrO 06Mi-
Hy (Tabn. 2). Y nauienTiB 1 rpynu no 3aBepLUEHHIO Kypcy
NiKYBaHHA BMICT [NIOKO3M HaTLlecepue, piBeHb NiKo-
BaHOro remorniobiHy Ta KiibkicTb nimdounTiB NOMITHO
nepesullyBana pedepeHTHi 3HaYeHHA. Y NopiBHAHHI 3
nauieHTamm 1 rpynm BMICT IHOKO3M HaTLLLecepue y naLi-
€HTIB 2 rpynun 3meHWunBcA Ha 17%, piBeHb rMikoBaHOro
remorno6iHy 3aMeHLWKMBCA Ha 7%, a KiNbKicTb NimdoumTis
3HU3MNacb Ha 9,7%.

[aHi, HaBeaeHi y Tabnauui 2 gemoHCTpyoTb cTaH IMT
y NaLiEHTIB 40 Ta NicnA NiKyBasNbHOrO Kypcy. Y NauieHTIB
1 rpynu CTaTUCTUYHO 3HAYMMMX 3MiH IMT go Ta nicna
NiKyBaNbHOro Kypcy He cnoctepiranocb. Cnig Big3Ha-

Tabnuusa 3 — Bmict Bitaminy D y nauieHTis, saiki nepeHecan COVID-19 3
BCTaHOB/eHUM Bnepue LI 2, Ha noyaTKy Ta nicasa nikyeaHHsA, (Mim)

dikaLii pu3nKy XBOpPOro 3 rocTPMm KopoHap-
HUM CMHAPOMOM. Moro 3HaueHHs suuie 0,9
YMOBHUWX OAMHULb 3 BE/IMKOK MMOBIPHICTIO
BKa3yBa/si0 Ha PO3BUTOK TaKWUX YCKAAZAHEHb TOCTPO-
ro iHpapKTy MioKapaa, AK KapAioreHHUl WokK, Habpak
nereHb i aputmii [32]. 3 NnoyaTKoM BMBYEHHS 0COBMU-
BocTeli COVID-19, 6yno nomiyeHe, Lo B rpyni nawuieH-
TiB 3 Ba*KKUM namHom COVID-19, /1l 6ys 3Ha4HO BuULLe.
byno poseaeHo, wo [J1l € MiLHUM NPEaANKTOPOM BaXK-
KocTi COVID-19 y nauieHTiB 3 giabetom i € He3anex-
HUM YMHHUMKOM PU3UKY BaxKKoro nanHy COVID-19 [28,
32]. Takox 6yno nokasaHo, wo /1l mae NporHocTMyHe
3HaYeHHA Npu iWeMmivyHin xBOpobi cepus, naTonorii,
noB’A3aHol 3 MiABULLEHMM PU3MKOM AEKiNbKOX KAiHiy-
HUX YCKNaZAHeHb Yy nauienTis 3 COVID-19. Binbwe Toro,
BMCOKi PiBHi [IOKO3XM B MOHOUMUTaX MPAMO CNPUAKOTb
NPOAYyKLUii LMTOKIHIB, penaikauii Bipycy, HaCTynHoOI guc-
byHKUjT T-KNiTUH i 3arnbeni eniTenianbHUX KAITOK nere-
HiB. TaKMM YMHOM, 3B’I30K MiXK PiBHEM [/TIOKO3M B KPOBI
M uyncnom nenkoumTiB y cTyneHi Baxkocti COVID-19
npunyckae, wo [/l cnig aHanisyBaTM AK HOBWI npen-
MKTOP PO3BUTKY YCKNagHEHb i Mporpecii 3ananeHHs.
Ha ue K ykasye i Toi daKT, wo piseHb M1l npamo Ko-
pentoBaB 3i 3b6inblueHHAM puU3MKy 3armbeni naujieHTIB
3i LA 2 Tuny, nicna nepeHeceHoro MNM [33], a Takox 3
MYNbTiICErMEHTAapPHOI MOPA3KOK KOPOHAPHUX apTepii
npu sunagkax MNM y Takux nauieHTis [34]. OTxe, MK
BBAXXaEMO OOIpYHTOBAHUM BMKOpMUCTaHHA [/l B Hawwmx
LOCNIAMKEHHAX A1A OLIHKM AMHAMIKM CTaHy Ta PU3MKY
KapAio-BacKynsapHUX nogin i po3sutky LA 2 Tuny.
OTpMMaHi HAMW JAHI Y3rogKYHTbCA 3 NiTepaTypHU-
MW [@HUMU, B AKUX NPOLEMOHCTPOBAHO, LLLO MALLEHTH,
AKUM Yy KOMMJIEKCHOMY nikyBaHHI COVID-19 npwusHa-
yascA BiTamiH [, Mann MeHLWy KinbKicTb YCKNa4HEHb
i nerwwii nepebir xBopobu NOPIBHAHO 3 MaLieHTaMu,
AKi BiTamiHy [l He oTpumysanu. Mpwm
LbOMYy, ONTUMANbHUM 3MICTOM BiTa-

MiHy [l 418 NigTPMMKM 300p0B’s BBa-

MerEar PedepeHTHi 1rpyna 2rpyna | »asacA KOHLEHTPaLLs MOro B KPOBi B

3HaueHHA | (koHTPONbHa) [(OCHOBHA)| \\aax 31-50 Hr/mA [35]. TobTO icHye

BmicT BiTamiHy D, Hr/mn (#,0 Kypcy NiKyBaHHSA) 16,5+1,2 15,1#1,1 | 3BOPOTHa 3aNEKHICTb MiXK KOHLEeH-
BwicT siTaminy D, Ar/mn 8ig 30 go 100 50t13 lazorise Tpauismu meHuwe 25 (OH) 4 Ta pu-
(micas Kypcy AiKyBaHHA) Ox, IEL, 3MKom po3BuTKy LI 2 [36]. Bigomo,

MpUmiTKK: * — 4OCTOBIPHICTb 3MiH NO rPynax Mix NOKasHWKamMM Ao Ta nicaa NikysaHHaA (p<0,05).

1O B-KNiTUHM NiAWNYHKOBOI 331034,
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LLIO MPOAYKYHOTb FTOPMOH iHCYNiH, MaloTb peuenTopu A0
BiTamiHy [. MoKasaHo, Wo BiTamiH [ YNHUTb npamy 3a-
XWUCHY Ait0 HA KNITUHM NiAWYHKOBOT 331031 Ta OPraHiB-
miweHen U — neviHKM, HUPOK, cepuA Ta IMYyHHI KNITUHU
— 3ananbHi makpodaru Ta T-knitnHu [37-40].

Cnig, poaatv, Wo pesynbtaTv HaWoro A0CNiAKEeHHA
Ta AaHi IHWWX JOCNIAHVKIB 403BONAKOTL FTOBOPUTU MPO
Te, WO Yy ocib, aKki nepeHecnn COVID-19 iHdeKujo, Ko-
pekuia gediunTy BiTamiHy [, Ha T1i LyKPO3HUKYBaAbHOI
Tepanii 403BONNTb B NOAANbWIOMY NOKPAWMTK nepebir
LA 2[41, 42.43].

BucHoBKM.

Y oci6 obox rpyn, wo nepexsopinn Ha COVID-19 3
BCTQHOB/IEHUM BReplle LYyKpoBMM gdiabetom 2 Tuny
He3asieXXHO BiA, CTaTi, BCTAHOB/IEHA OAHOCMPAMOBAHA
TeHAEeHUiA A0 MiABULEHHA PiBHA riKemii HaTwwe, BMic-
Ty rNiKoBaHOro remornobiHy, AoctoBipHe 36inblieHHA
iHOeKcy macu Tina Ta 3HayHe 36ifblIeHHA [HOKO30-
NerKouMTapHOro iHaekcy. BoagHoyac y HUX BM3HAYeHO
aediumt BitamiHy . OTpumaHi AaHi BKasyoTb, WO Ui
NaLiEHTN 3HAXOAATHLCA Y 30HI PU3MKY PO3BUTKY CYAWH-
HUX yCKNaaHeHb. HasBHicTb aediunTy Ta HeAOCTaTHOCTI
BiTaMiHy [ He TiNbKM CNPUAE PO3BUTKY 3aXBOPOBAHHSA,
ane n ycknagHtoe ioro nepeobir.

3acTtocyBaHHA npenapaTty 3 BMCOKMM BMICTOM Bi-
TamiHy [l npoTtarom 3 micAuis Tepanii 3a NpuU3Ha4YeHow
CXeMOK Ha T/Ii LYKPO3HMKYIOYOI Tepanii, Npu3BoguTb
00 [IBOKPATHOro [A0CTOBIPHOro 36i/blEHHA BMICTY Bi-
TamiHy [l Ha Tni CTaTUCTMYHO AOCTOBIPHOIO 3HUMXKEHHA
PiBHA TNIOKO3W Ta NiIKOBAHOrO remornobiHy, 3Ha4YHOro
3HUMKEHHS [IIOKO30-IEMKOLMTAPHOIO iHAEKCY Ta TeH-
OEeHUiT A0 3HMMKEHHA IHOEKCY MmacK Tina.

Tabnuua 4 — luHamiKa 3MiH [/1I0K030-
neiikouutapHoro iHaekcy (I11) y nauieHTis, Aki
nepeHecau COVID-19 3 sctaHoBNeHMM BnepLue LI
2, Ha NoYaTKy Ta nicas Kypcy nikyBaHHA, (M+m)

MoKasHuKu & e 2 [0
(KoHTpO/IbHA)| (OCHOBHA)
[N, ym. o4. (80 Kypcy NikyBaHHA) 473,3%£19,4 |492,7+24,0

[N, ym. oa. (nicna Kypcy nikysaHHA) | 456,3+18,6 (391,1+12,9*

MpumiTKK: * — AOCTOBIPHICTb 3MiH MO rpynax MiX NoKasHMKamu 4o Ta
nicnsa nikysaHHs (p<0,05).

ABTOpPW BBaXatoTb, WO 3aCTOCYyBaHHA npenapaTty 3
BMCOKMM BMICTOM BiTamiHOM [l y NiKyBaHHi peKkoHsa-
necyeHmis COVID-19 3 L|/]2 € namozeHemu4Ho o6rpyH-
mosaHuM, OoyinbHUM ma y 3HA4YHil mipi cnpuamume
BiZLHOB/JIEHHIO Ta CTUMY/IIOBAHHIO MPUPOAHMUX 3aXUCHUX
MexXaHi3MiB OpraHiamy, KomneHcauii NopyLweHb Byrne-
BOZHOrO 0O6MiHY Ta MOKPALLEHHIO AKOCTI KUTTA MaLieH-
TiB.

MepcnekTMBM NOAANbLUUX AOCNIAMKEHD.

BM3HaueHi naToreHeTUYHi MexaHi3MU MNOopyLIeHH:A
BYrn1eBogHoro obmiHy 6yae BUKOPUCTAHO AN po3pob-
KM OOFPYHTOBAHUX MEAMYHUX KOMMJIEKCIB /iKyBaHHSA
YCKNafHeHb BYrNeBOAHOTO O0BMiHYy Y peKoHsasnecuyeH-
mie COVID-19 3 scmaHosneHum enepwe LI/ 2. BBaxa-
€EMO [AOUINBbHUM BK/IOYEHHA A0 KOMMAEKCY NiKyBaHHA
LUMX NaujieHTiB AoaaTKoBOI HedapmaKonoriyHoi Tepanii
Y BUINAAI NPUPOAHMX Ta NpedopMOoBaHMX NiKyBaNbHUX
3acobiB, 415 Yoro HeobxiAHi NnoaganbLi 4OCNIAXKEHHA NO
BM3HAYEHHIO MeXaHi3MiB, Ha AKUX BA3YETbCA NiKyBasb-
HUI edeKT.
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BMN/INB BITAMIHY A HA CTAH BYIMEBOAHOIO O6MIHY B PEKOHBAJIECLLEHTIB COVID-19 3 BMNEPLUE BCTA-
HOBJNEHUM AIABETOM 2 TUNY

Pomeiiko . n., l'ywa C. I., BonaHcbKa B. C., CtenaHosa H. 3., Monbwakosa T. B., CrenaHosa B. C.

Pe3stome. Ha cbOroaHiWwHii 0eHb 8CcMaHoss1eHo, Wo Yinuli pa0 eHOOKPUHHUX Namosnozili Moxce BUHUKamu y pe-
KoHsasnecyeHmis COVID-19. Lleli cumnmomoKoMnaeKc Moxce 8xooumu 00 CKAady MaK 38aH020 MOCMKOBIOHO20
cuHOpomy. MOCTKOBIAHMIM CUHAPOM BU3HAYATbCA, AK CYKYMHICTb O3HAK Ta CMMMTOMIB, L0 PO3BMBAtOTLCA Mig Yac abo
nicns iHpekujii COVID-19, iHiyitorouu po38UMOoK HU3KU namosogil, y momy yucai yykpogozo diabemy.

ABTOpamMM BM3HAYEHO HasABHICTb MOPYLUEHHSA BYIE€BOAHOIO 06MiHY y BUIMAAi LyKkpoBoro giabety 2 tuny (LA 2)
y nauieHTiB, AKi nepexsopinmx Ha COVID-19, npu Tomy, Wwo Ao nepeHeceHHs iHpekuii COVID-19 o3HaK nopyLleHHsA
BYIN1EBOAHONO 06MiHY Y HUX He cnocTepiranock. Mpu Lbomy y XBOpUX 6YN0 BCTAHOBIEHO HEAOCTATHICTb (MeHLwe 30
Hr/mn) um gediumt (MeHwe 3a 20 Hr/mn) BiTamiHy .

Mema 00cnidxeHHA — OLiHUTN edEKTUBHICTb TPMBA/IOFO 3aCTOCYBAHHA BUCOKMUX 4,03 NpenapaTy 3 BitamiHom /]
Yy KOMMJEKCHOMY NiKyBaHHI NauieHTiB — peKoHBanecueHTiB iHdeKuii COVID-19 3 BcTaHOBAEHUM BnepLue AiarHo3om
ua 2.

06’ekm i MemoOu docnidnceHHs. OBCTeXKeHHA NPoBOANANUCH Ha 6a3i nonikniHikK Y «YKpaiHcbkuii HAl meany-
Hoi peabiniTauii Ta KypopTonorii MO3 YKpaiHu», m. Ogeca. XBopux byno posgineHo Ha agi rpynu. 1 rpyny cknaga-
IV NALIEHTW, AKI OTPMMYBANN CTaHAAPTHY NepopasbHy LlYKPO3HMKYIOUY Tepanito. 2 rpyny CKAagann NauieHTn, aKi
00AaTKOBO A0 CTaHAAPTHOI Tepanii oTpumyBanun npenapar BiTamiHy [. NpenapaTt 3 BUCOKMM BMICTOM BiTamiHy [
nauieHT npuinmanm 3a cxemoto (20 000 ME x 2 pasu Ha TUXAEHb, KYPCOM 2 micAaug, 3 NoAanbliMm Nepexogom Ha
npuiMom npenaparty y Til e A03yBaHHi — 1 pa3 Ha TUXKAEHb, NPOTArTOM TPbOX MicALiB).

Pe3ynbmamu. BcTaHOBNEHO, WO 3aCTOCYBaHHA npenapary 3 BiTamiHOM [l y KOMMNAEKCi NiKyBaHHA LMX NaLi€eH-
TiB NPM3BOAUTL A0 NPU3BOAUTL A0 AOCTOBIPHOIO 3HUXKEHHSA PIBHA [1IOKO3M Ta [iKOBAHOIO reMornobiHy, 3HaYHOro
3HMKEHHA [TIOKO30-71EMKOLUMTAPHOIO iHAEKCY Ta TEHAEHLUIT A0 3HUMKEHHA iHAEKCY Macu Tina Ha TAi CTaTUCTUYHO
3HauMMoro 36inbWweHHs BMIcTy BiTamiHy [, o 3abe3neuye nokpalleHHa nepebiry LI 2 Ta CNpUae 3HUKYE PUSKUK
PO3BUTKY KapAio-BacKyAApHUX NMOPYLLEHb.
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BucHosku. OTpuMaHi Ha ambynaTtopHoOMy eTani NikyBaHHA NO3UTUBHI AaHi HaZaM 3MOry PEKOMEHAYBATU BKO-
YeHHA TPUBA/IOrO KYPCOBOrO 3aCTOCYBaHHA NpenapaTy BiTamiHy [l 32 BUSHAa4YEHO CXEMOIO A0 NiKyBaHHA NaLLEHTIB
3 BcTaHoBAeHMM Bnepwe LI 2 nicha nepeHeceHoi COVID-19 iHdekuii.

Kntouosi cnosa: COVID-19, NOCTKOBIAHMI CUHAPOM, LiyKpPOBUIA giabeT 2 Tuny, BitamiH .

INFLUENCE OF VITAMIN D ON THE STATE OF CARBOHYDRATE METABOLISM IN COVID-19 RECONVALENTS WITH
FIRST DIAGNOSED TYPE 2 DIABETES

Romeyko D. Y., Gushcha S. G., Volyanska V. S., Stepanova N. Z., Polskakova T. V. Stepanova V. S.

Abstract. To date, it has been established that many endocrine pathologies can occur in convalescents of COVID-
19. This symptom complex may be part of the so-called post-Covid syndrome. Post-Covid syndrome is defined as
a collection of signs and symptoms that develop during or after COVID-19 infection, initiating the development of
several pathologies, including diabetes mellitus.

The authors determined the presence of carbohydrate metabolism disorders in the form of type 2 diabetes
mellitus (T2DM) in patients who had recovered from COVID-19, even though before COVID-19, they had no signs of
carbohydrate metabolism disorders. In this case, the patients were found to have insufficiency (less than 30 ng/ml)
or deficiency (less than 20 ng/ml) of vitamin D.

The purpose of the study is to evaluate the effectiveness of long-term use of high doses of the drug with vitamin
D in the complex treatment of patients — convalescents of COVID-19 with a first diagnosis of type 2 diabetes.

Materials and methods. The examination was carried out based on the polyclinic of the State Institution “Ukrai-
nian Research Institute of Medical Rehabilitation and Balneology of the Ministry of Health of Ukraine”, Odessa.
The patients were divided into two groups. Group 1 consisted of patients receiving standard oral glucose-lowering
therapy. Group 2 consisted of patients who received a vitamin D supplement and standard treatment. Patients took
a drug with a high content of vitamin D according to the following regimen: 20,000 IU x 2 times a week for 2 months,
followed by a transition to taking the drug in the exact dosage — once a week, for three months.

Results. It has been established that the use of a drug with vitamin D in the complex treatment of patients leads
to a significant decrease in the level of glucose and glycated hemoglobin, a significant reduction in the glucose-
leukocyte index, and a tendency towards a decrease in body mass index against the background of a statistically
significant increase in the content of vitamin D, which provides an improvement in the course of type 2 diabetes and
promotes reducing the risk of developing cardiovascular disorders.

Conclusions. The positive data obtained at the outpatient stage of treatment allowed us to recommend the
inclusion of a long-term course of vitamin D preparation for the treatment of patients with newly diagnosed type 2
diabetes after suffering from COVID-19.

Key words: COVID-19, post-Covid syndrome, type 2 diabetes mellitus, vitamin D.
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