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COVID-19 IN DIABETIC PATIENTS IN UKRAINE: LESSONS FOR DOCTORS AND PATIENTS

Mankovsky B., Halushko O.

Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

World Health Organization recognized coronavirus disease
2019 (COVID-19) as a pandemic on 11 March 2020 [1]. As of
22 April 2020, 2,566,861 cases of COVID-19 have been report-
ed worldwide, resulting in 177,802 deaths [2].

The first case of COVID-19 in Ukraine was diagnosed on 3
March 2020 in Chernivtsi and the first letal case was reported on
13 March 2020. As of 22 April 2020 6,592 cases of COVID-19
have been reported in Ukraine, among these cases 174 caused
death (2.64% lethality), 143 patients (3.8% of cases) have re-
covered [2].

Age distribution of COVID-19 patients in Ukraine is in Fig. 1.

25 23,1

18,3
14,1
r’_’f_
' UJ?
—
50-59

g 60-69 70-79 80 and
older

18

20
15
11,1
T l
0-9

[y
(=]

n

I

7
10-19 20-29 30-39 4

©

m Infected patients, %

Fig. 1. Age distribution of COVID-19 patients in Ukraine (as
of 3 April 2020) [2]

The feature of COVID-19 pandemics in Ukraine is that the
age of patients is lower (50-59 years old, 40-49 years old and 30-

© GMN

39 years old) than in China and other European countries (Fig.
1). Another feature of COVID-19 epidemiology in Ukraine is
that virus cause disease in women (56.0%) more often than
in men (44.0%). But there are more male patients in other
countries [2]. Although there are more male deaths (51.7%)
than female (48.3%) in Ukraine. Deaths have occurred in 18-
29 years old patients (1%), 30-49 years old patients (14%),
in 50-69 years old patients (48%), in 70 y.o. and older pa-
tients (38%) [3]. 85% of all deaths were over 50 years of
age. 79% of patients who died from COVID-19 had severe
cardiovascular diseases, diabetes mellitus (DM), neoplasms,
renal diseases, respiratory disorders and obesity. In total, co-
morbidities (one or several) have been cardiovascular dis-
cases (74%), diabetes mellitus (22%), lungs diseases (9%),
neoplasms (8%), renal diseases (7%) [3].

It has been published in Ukraine and all over the world that
certain groups of patients have a risk of COVID-19 due to Se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
spreading. These are patients with arterial hypertension, cardio-
vascular diseases and diabetes mellitus. The main mentioned
risk factors of COVID-19 are advanced age, arterial hyperten-
sion, diabetes mellitus, COPD, CVD and cerebrovascular dis-
case [4]. Moreover, published data have differences which have
to be analyzed properly.

A great part of diabetic patients take several drugs. The indi-
cations to some medication are discussed in case of COVID-19.
Another problem for diabetic patients is restriction during quar-
antine: difficulties with obtaining medications and following the
diet; no trainings for diabetic patients, which can lead to inad-
equate treatment and complications.
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What conclusions can medical practitioners and diabetic pa-
tients do during the pandemics? We tried to give answers to this
question in our investigation.

The purpose of this study was to analyze the epidemiological
data, to investigate the causes of negative influence of diabetes
mellitus on COVID-19 course and to make recommendations on
prophylaxis and patients treatment in cases of COVID-19 and
diabetes mellitus co-morbidity.

Material and methods. Electronic databases of MEDLINE
and Google Scholar were searched using keyword searches. The
search was limited to English-language literature. Keywords
were COVID-19, diabetes mellitus, hyperglycemia, glycated he-
moglobin, diabetic ketoacidosis. 129 publications were initially
identified. Articles were published between December 2019 and
22 April 2020.

Results and discussion. At first we should answer the ques-
tion: does diabetes mellitus co-morbidity increase the probabil-
ity of COVID-19?

In 12 Chinese studies included 2108 patients with confirmed
COVID-19 and mean age 49.6 years the prevalence of diabe-
tes was 10.3% [5]. For comparison, total prevalence of diabetes
in China in 2013 was 10.9% and the prevalence among people
aged 40-59 years was 12.3% [6]. A similar situation is in Eu-
rope. In Padua, located at the center of an outbreak, among 146
hospitalized patients with confirmed SARS-CoV-2 infection and
a mean age of 65.3 years, 13 had pre-existing diabetes (a preva-
lence was 8.9%) [5]. For comparison, the prevalence of diabetes
in the same region in 2018 was 6.2% overall and 11.0% among
people aged 5575 years (mean 65) [7].

According to the meta-analysis, which included 76,993 pa-
tients, the pooled prevalence of diabetes in people infected with
SARS-CoV-2 was 7.87% [8]. The data from other study, that
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show the prevalence of diabetes in COVID-19 patients, is in
Table 1.

According to this analysis we can conclude that the prevalence
of diabetes in COVID-19 patients corresponds to the prevalence
of DM in certain regions and in the world. So the first main con-
clusion of this study is that diabetes mellitus co-morbidity does
not increase the probability of development COVID-19 and dia-
betes is not the risk factor of COVID-19.

Thus, diabetes is not a verdict, diabetic patients can have CO-
VID-19 with the same frequency as other people. But, are there
any other dangers for this patients? We reviewed data on the to
discover the influence of patient’s condition, place of treatment
and diabetes co-morbidity on the results of treatment.

Wu J, et al.(2020) described in their study, which included
280 cases of COVID-19, that significantly more patients from
severe group had diabetes in comparison to mild group (33.73%
vs 3.05%, P =0,042) [22].

58% of patients in ICU had diabetes; all these patients had respi-
ratory insufficiency and 75% of patients needed mechanical venti-
lation [16]. Wang A, et al. (2020) in their study published other data
but the trend is the same: more ICU patients with COVID-19 had
diabetes than in other departments (22.2% vs 5.9%) [23].

According to Fadini GP, et al. (2020) the prevalence of di-
abetes among 355 patients who died was 35.5%. In 2018 the
prevalence of diabetes in Italy among people with the same age
range and sex distribution was 20.3%. Thus, the rate ratio of
diabetes among patients who died from SARS-CoV-2 infection
compared to the general population was 1.75. The authors con-
cluded that diabetes may not increase the risk of SARS-CoV-2
infection (we have agreed with this yet) but can worsen the out-
come of this new coronavirus disease [10]. The other results of
this analysis are described in Table 2.

Table 1. The prevalence of diabetes in COVID-19 patients

Number of | Sex (male/ Diabetic pa- | Diabetic patients
Authors Country patients female) Age tients (%) in region (%)
Wang D, et al. [9] China 138 78/63 Mffz“j'gé)s 6 10,1% >9%!
. Italy, )
Fadini GP, et al. [10] Padua 146 - Mean: 65,3 8,9% 11,0%
Wang X., et al [11] China 1012 524/488 M(efg“:‘;‘éfo 2,7% >9%!
Fadini G.P,, etal. [10] China 2108 - Mean: 49,6 10,3% 12,3%
CDC COVID-19 Response USA 7162 . ) 10.9% 599
Team [12]
Zhang JJ, et al. [13] China 140 71/68 M(ez<151a§7)5 7 12,1% 10,9%"
Guan W.J., et al. [14] China 1590 904/686 Mean: 48,9 8,2% 12,3%
Wan S., et al. [15] China 135 72/63 M("‘Sdéagls)“ 7 8,9% 10,9%
Zhang MQ, et al. [16] China 9 5/4 M(eldsla:g; 6 11,1% 10,9%?
uan , etal. mna : S () 9%
Guan W, et al. [17] Chi 1099 640/459 Méds“j‘g&)“ 7 7,37% 10,9%
LiuK, et al. [18] China 137 61/76 M("‘;(;‘_*g;)s 7 10,22% 10,9%

* - the prevalence of diabetes was investigated in certain region according to: 1 - WHO and “IDF Diabetes Atlas 2019 [19];
2 - Longato E, et al. (2020) [20]; 3 - Wang L, et al.(2013) [21].
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Table 2. The prevalence of COVID-19 in diabetic patients due to condition severity and treatment results

Number Mild
Authors Country of patients Age symptoms Severe symptoms Deaths
non-ICU ICU
- Mediana: 80,5 o
Fadini GP, et al. [10] Italy 355 (31-103) - - - 35,5%
CDC COVID-19 Response USA 7162 6% 24% 329
Team [24]
Bhatraju PK, et al. [25] USA 24 64+18 58%
Wu J, et al. [26] China 280 43,12+19,02 3,05% 33,73%
Leung C. [27] China 46 70.6 - - - 26,2%
o 24,1%
He XW, et al. [28] China 54 Mediana: 68 (severe or critical
(59.8, 74,3) o
conditions)
. Mediana: 56 o o
Zhou F, et al. [29] China 191 (46,0-67,0) 14% 31%
Korean Society of Infectious Republic 54 Mediana: 75,5 i i i 29.6%
Diseases [30] of Korea (35-93) e
. Mediana: 51 0 o o
Wu C, et al. [31] China 201 (43-60) 5,1% 19,0% 25,0%
Public Health Center [3] Ukraine 98 - - - 22%
Deng SQ, et al. [32] China 45 - - - 42,3%
. Mediana: 57 o N
Zhang JJ, et al. [33] China 140 (25-87) 11,0% 13,8%

The analysis of these data allows us to conclude that pa-
tients with severe course of COVID-19 had diabetes more
often. Wu C., et al. [31] had next data: patients with mild
course of disease had diabetes in 5.1% of cases, in 19% of
ICU patients and in 25% of patients who died. Similar data
was published in American study by CDC COVID-19 Re-
sponse Team. The prevalence of diabetes in this study was
6% in mild group, 24% in non-ICU severe patients and 32%
in ICU patients [24]. 22% of patients who died in Ukraine had
diabetes [3], while total prevalence of diabetes in Ukraine ac-
cording to WHO is 5-6% [19].

Thus, we can make second conclusion that previous diabetes
can contribute the complications of COVID-19, patient’s severe
condition and can increase the mortality.

We should consider why the course of infection in diabetic
patients is more severe and why are the results worse (while
the incidence of COVID-19 is the same in diabetic patients and
people without diabetes).

Let’s discuss the mechanisms of this phenomenon.

The first reason is the features of autonomic innervation in
diabetic patients. The severity of Covid-19 in diabetes may be
hidden by an initial milder presentation of SARS-CoV-2 infec-
tion, with fewer patients experiencing fever, chill, chest tight-
ness, and shortness of breath [34]. This phenomenon reminds
silent symptoms of diabetes mellitus. The disorders of autonom-
ic innervation of heart (cardiac hypoesthesia syndrome) leads
to afferent autonomic nerve fibers injury. These fibers conduct
nerve impulses which are connected with pain due to myocar-
dial injury. That is why silent myocardial infarction is common
in diabetic patients [35]. The same situation can take place in
diabetic patients with COVID-19: patients do not pay much at-
tention to their symptoms, which leads to inadequate treatment.
As aresult, treatment is delayed, complications develop, the out-
come is worse.
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Secondly, there is information that SARS-CoV-2 can lead to tem-
porary dysfunction of pancreatic islets [36]. There is information
that coronaviruses can entry in the human cells with help of dipep-
tidyl peptidase 4 (DPP-4). This protein takes part in insulin modu-
lation, glucose metabolism and glucagon degradation (as GLP-1)
[37,38]. Hyperglycemia in COVID-19 patients can be caused by
this or similar mechanisms [39]. The question of the appropriate-
ness of the administration of hypoglycemic drugs in the pandemic
of COVID — Dipeptidyl Peptidase-4 Inhibitors has been actively
discussed in the scientific literature and there is currently no data
regarding the need to discontinue treatment with these drugs.

The third possible reason of disease course severity is an influ-
ence of some medications often used by diabetic patients, for ex-
ample, ACE inhibitors. Angiotensin converting enzyme (ACE) is
an important component of renin—angiotensin system (RAS),
which facilitates amino acids transport. ACE-2 receptors have
been recently identified as receptors for SARS-CoV-2, which
provides important connection between immunity, inflamma-
tion and cardiovascular diseases [40]. Studies have shown that
these medications upregulate the ACE-2 receptor, the very re-
ceptor that the SARS-CoV-2 virus uses to enter host cells [41].
Furthermore, the invasion of human alveolar epithelial cells
with SARS-CoV-2 often leads to acute respiratory distress syn-
drome (ARDS), life threatening condition with bad prognosis
for COVID-19 patients [42]. Moreover, it is shown that diabe-
tes increases the expression of ACE-2 in experimental models
[43, 44] and increased viral load can lead to severe course of
COVID-19 in diabetic patients [45]. This can lead to complica-
tions in patients who have taken ACE-inhibitors. Some authors
recommend changing ACE inhibitors and angiotensin receptor
blockers to other drugs (for example, calcium channel blockers)
in patients with COVID-19 and diabetes [46].

But there are other opinions too. American and Dutch inves-
tigators led by Danser AHJ, et al.(2020) think that ACE inhibi-
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tors do not influence on ACE-2 because ACE and ACE-2 are
different enzymes, thus, they cannot cause virus invasion [47].
There are no evidence based data that confirm that ACE inhibi-
tors and angiotensin II type 1 receptor blocker administration fa-
cilitates coronavirus entry by increasing ACE2 expression [47].
Other scientists agree with this statement. Moreover, there are
no information about the risk of other antihypertensive drugs
consumption. Because of lack of evidence European Medicine
Agency (EMA) advises do not interrupt the use of ACE inhibi-
tors during COVID-19 pandemics [48].

Finally, diabetes is a risk factor for the progression and prog-
nosis of COVID-19. Guo W, et al.(2020) found that COVID-19
patients without other comorbidities but with diabetes were at
higher risk of severe pneumonia, release of tissue injury-related
enzymes, excessive uncontrolled inflammation responses and hy-
percoagulable state associated with dysregulation of glucose me-
tabolism [49]. Furthermore, serum levels of inflammation-related
biomarkers such as IL-6, C-reactive protein, serum ferritin and
coagulation index, D-dimer, were significantly higher (P<0.01) in
diabetic patients compared with those without, suggesting that pa-
tients with diabetes are more susceptible to an inflammatory reac-
tions leading to rapid deterioration of COVID-19 [49].

We should not forget that COVID-19 can influence on the diabe-
tes progression too. According to Maddaloni E, Buzzetti R. (2020)
the interaction between Covid-19 and diabetes could also be bi-di-
rectional, with SARS-CoV-2 potentially worsening preexisting dia-
betes or even predisposing to diabetes in non-diabetic subjects [34].

All mentioned mechanisms can explain the fact that course of
COVID-19 in diabetic patients is more severe and has multiple
complications and worse results of treatment.

What conclusions should doctors and patients with diabetes
make during the COVID-19 pandemics? We think that it is nec-
essary to make recommendations on prophylaxis and manage-
ment of patients in cases of COVID-19 and diabetes mellitus co-
morbidity according to modern international data [34, 50, 51].

Specific measures of prophylaxis of COVID-19 in patients
with diabetes:

1. Maintaining social distancing and staying at home are the
most widespread recommendations in European countries and
in while world. People with diabetes should strictly follow these
measures and avoid contacts with relatives and friends because
of high possibility of COVID-19.

2. It is important that people with diabetes maintain a good
glycemic control, as it might help in reducing the risk of infec-
tion and also the severity. More frequent monitoring of blood
glucose levels (with use of self-monitoring blood glucose) is
required Good glycemic control may decrease chances of super-
added bacterial pneumonia.

3. Patients with diabetes and co-existing heart disease or kidney
disease need special care and attempts should be made to stabi-
lize their cardiac/renal status by controlling BP and HR. Patients
should continue to use antihypertensive drugs, for example ACE
inhibitors (the recommendation can change according to WHO).
4. Attention to nutrition and adequate protein intake is important.
Any deficiencies of minerals and vitamins need to be corrected.
Delivery of food and drugs should be organized during quarantine.
5. Exercise has been shown to improve immunity, though it
might be prudent to be careful and avoid crowded places like
gym or swimming pools. Patients with diabetes should do exer-
cise regularly at home during quarantine.

6. It is important to take influenza and pneumonia vaccinations.
These may decrease chances of secondary bacterial pneumonia
after respiratory viral infection [50].
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7. Patients should be in contact with endocrinologist (in case of
diabetes mellitus, type 1) or general practitioner (in case of dia-
betes mellitus, type 2). Face-to-face meeting in hospitals are not
recommended to diabetic patients because of crowding.

8. We recommend to use phone calls, video-calls, e-mails to
maintain the contact with medical team for disease controlling.
9. Patients with diabetes are recommended to plan their actions
in case of COVID-19. It is important to have enough means for
frequent monitoring of blood glucose at home.

Specific measures after infection and for the treatment of CO-
VID-19 in patients with diabetes at home:

1. If a person with diabetes has a fever, cough, nasal congestion
or shortness of breath, the appropriate health authority (primar-
ily a family doctor) must be informed, because testing for this
disease is only available at selected locations.

2. It is important not to underestimate the severity of COVID-19
in patients with diabetes, even if classic signs and symptoms
of the disease are absent, because of atypical clinical findings,
which are often observed in patients with diabetes [34].

3. The affected person should be isolated for 14 days or until
symptoms have resolved (whichever is longer). The recommen-
dations adopted in the country must be followed.

4. Most of patients have mild illnesses and can be treated at
home. In such cases, most of the mentioned guidelines are ap-
propriate during quarantine.

5. Affected people should be placed in a well-ventilated single
room while family members should be in another room or, if
not possible, maintain a distance of at least one meter from the
affected person (e.g., sleep in a separate bed) and perform hand
hygiene (washing hands with soap) after any contact with the
affected person or their immediate surroundings.

6. Patients with diabetes should strictly maintain adequate hy-
dration (drink plenty of fluid) and undergo symptomatic treat-
ment with acetaminophen etc.

7. Patients with type 1 diabetes should frequently measure blood
glucose and urinary ketones if fever and hyperglycemia occurs.
Frequent changes in dosage and correction bolus may be re-
quired to maintain normoglycemia.

8. Anti-hyperglycemic agents that may cause hypovolemia or
hypoglycemia should be avoided. The dosage of oral anti-dia-
betic drugs may need to be reduced. Patients should follow daily
patient’s instructions and may need more frequent monitoring
of blood glucose and medication adjustments. It should be kept
in mind that patients who use glycemic measurements using
a system of continuous glucose monitoring may have wrong
results while using of non-steroidal anti-inflammatory drugs
(paracetamol), so it should be guided by the glycemic index ob-
tained with the glucometer.

10. It should be remembered that decompensation of carbohy-
drates metabolism may suddenly develop in patients with diabe-
tes and COVID-19.

11. For the timely correction of the treatment program, you must
have the necessary phones of a personal physician and an endo-
crinologist. Make regular video calls if possible.

Features of management of hospitalized patients with diabetes
and COVID-19

1. Hospitalized patients with severe disease require frequent
monitoring of blood glucose levels.

2. The examination should include a set of laboratory tests that
include carbohydrate metabolism (blood glucose, glycated he-
moglobin, urine glucose, etc.), renal and liver function panels,
electrolytes serum level, arterial blood gases.

3. It is important to carefully monitor blood pressure, heart rate,
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ECG, as the patient’s condition may worsen unexpectedly and
suddenly due to hypotension, arrhythmia, or electrolyte disor-
ders which are common to diabetes.

4. All indicators of monitoring, the water balance (drunk and
infused intravenously) should be carefully recorded in patients
cards. The results of all laboratory, biochemical and instrumen-
tal studies are carefully recorded there as well.

5. If hypovolemia is possible, oral agents such as selective
sodium-glucose transporter-2 inhibitors should not be used, as
in this case the risk of developing diabetic ketoacidosis may
be increased and metformin should be stopped in order not to
provoke the development of lactate-acidosis. In case of severe
condition and impairment of consciousness it is obligatory to
switch to insulin.

6. Insulin is the best way to control hyperglycemia in hospital-
ized patients. Furthermore, insulin is not only good for correc-
tion of hyperglycemia but there are no data about its negative
influence in COVID-19 patients [52].

7. The best way of insulin administration during decompensa-
tion of carbohydrates metabolism is intravenous infusion by
syringe pump.

8. Management of patients should be performed according to
modern guidelines on treatment of diabetes mellitus, for exam-
ple, American Diabetes Association Standards of Medical Care
in Diabetes [53].

9. Monitoring and treatment of decompensation of diabetes
should be strictly performed. We recommend using guidelines
American Association of Clinical Endocrinologists and Ameri-
can College of Endocrinology Protocol for standardized produc-
tion of clinical practice guidelines, algorithms, and checklists,
Self-management of diabetes in hospital: a guideline from the
Joint British Diabetes Societies (JBDS) for Inpatient Care group
and clinical reviews [54-56].
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SUMMARY

COVID-19 IN DIABETIC PATIENTS IN UKRAINE: LES-
SONS FOR DOCTORS AND PATIENTS

Mankovsky B., Halushko O.

Shupyk National Medical Academy of Postgraduate Education,
Kyiv, Ukraine

World Health Organization recognized coronavirus dis-
ease 2019 (COVID-19) as a pandemic on 11 March 2020. The
first case of COVID-19 in Ukraine was confirmed on 3 March
2020 in Chernivtsi and the first lethal case was reported on 13
March 2020. As of 22 April 2020 6592 cases of COVID-19 have
been reported in Ukraine, among these cases 174 caused death
(2.64% lethality), 467 patients (7.08% of cases) have recov-
ered. The feature of COVID-19 pandemics in Ukraine is that
the age of patients is lower (50-59 years old, 40-49 years old
and 30-39 years old) than in China and other European coun-
tries. Another feature of COVID-19 epidemiology in Ukraine is
that virus cause disease in women (56.0%) more often than in
men (44.0%). But there are more male patients in other coun-
tries. Although there are more male deaths (51.7%) than female
(48.3%) in Ukraine. Deaths have occurred in 30-49 years old pa-
tients (14%), in 50-69 years old patients (48%), in 70 years old
and older patients (38%). 85% of all deaths were over 50 years
of age. 79% of patients who died from COVID-19 had severe
cardiovascular diseases, diabetes mellitus, neoplasms, renal dis-
eases, respiratory disorders and obesity. In total, co-morbidities
(one or several) have been cardiovascular diseases (74%), dia-
betes mellitus (22%), lungs diseases (9%), neoplasms (8%), re-
nal diseases (7%). In this article we analyzed epidemiology and
causes of negative influence of diabetes mellitus on COVID-19
progress in world and Ukraine. We also made recommendations
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on prophylaxis and patients treatment in cases of COVID-19
and diabetes mellitus co-morbidity.

Keywords: COVID-19, diabetes mellitus, complication, pro-
phylaxis, treatment.

PE3IOME

COVID 19 Y BOJIBHBIX CAXAPHBIM /IUABETOM B
YKPAWHE: YPOKH MAHJIEMMM JIJISI BPAUEN U TIA-
IHUEHTOB

ManbkoBckuii b.H., Iaaymko A.A.

Hayuonanvnas meouyunckas akademusi noCieOuniomMHozo 00-
pazosanus um. I1.J1. Ilynuka, Kues, Ykpauna

11 mapra 2020 BcemupHas opraHuzanus 3ApaBOOXPaHEHHS
00BsiBHIIa KOpOHaBUpYCHYIO Oone3Hs 2019 (COVID-19) naunne-
mueit. B Ykpaune COVID-19 BriepBbie ObUT THarHOCTHPOBAH 3
mapra 2020 B YepHoBiax, u yxe 13 Mapra Obu1 3aMKCHPOBaH
IIepBBII JICTAJIbHBIN cilydail B pe3yibraTte KOpOHaBUPYCHOM HH-
¢dexunu. Ha 22 anpens 2020 B YkpauHe HacuuThIBaIOCH 6592
ciyvasi 3aboneBaHusi, U3 HUX 174 neTanbHbIX (JIETaIbHOCTD -
2,64%), Be1310poBeIu - 467 mauneHToB (7,08% ot Bcex 3a001eB-
mnx). Ocobennoctrio pacrpocrpanenus COVID-19 B Ykpaunne
SIBJISIETCSI TO, YTO HAHOOJIee YacTO IMOABEPIKEHBI 3aPaXKSHHUIO BH-
pycoM marueHTsl B 6onee MosonoM Bospacte (50-59 net, 40-49
u 30-39 net), uem B Kurae u crpanax Esponsl. Euie ogHoit oco-
o6enHocThio pacripocrpanenuss COVID-19 B Ykpaune siBisiercs
OoJiee yacToe MOPaKEHHUE JKCHIIUH, YeM MyX4uH: 56,0% mpo-
TuB 44,0%, COOTBETCTBEHHO, B TO BpeMsl KaK B APYTUX CTpaHax
yare 00Jet0T My)4rHbl. OJHAKO CPEAH JICTAJIbHBIX CIIy4acB B
VYkpaune npeobnaaarot MyxuuHsl - 51,7% nporus 48,3%. 1o
BO3PACTHBIM ITOKA3aTelsIM JIETaJIbHBIE CIydaH PaclpeaeInIuCh
cienyromum odpazom: 30-49 ner - 14%, 50-69 et - 48%, 70 u
crapiie - 38%. B obiem, cpeau ymepiux npeodiagaroT JIuia
crapie 50 net (85%). 13 Bcex ymepiuux or COVID-19 B Ykpa-
uHe 79% OONBHBIX UMEIH TXKEIBIC CEPACUHO-COCYIUCTRIC 3a-
0oJIeBaHMs, CaxapHBIA 11abeT, HOBOOOPa30BaHMsI, 3a00JICBaHUS
TOYEK, JISTKUX U OKUpeHus. B 1ienoM momst GonesHeli cocTaBu-
J1a (OlHA WJIM HECKOJIBKO): CEplIeUHO-COCYUCThIC 3a00JIeBaHUs
- 74%, caxapHblii quabet - 22%, 3aboseBanus jerkux - 9%,
HOBOOOpa3zoBauus - 8%, 3aboneBanus mouck - 7%. B crarbe
IpoaHaJIU3UPOBAHBI SIMTUACMHOJIOTMICCKUE JaHHBIE U ITPUYUHBI
HETATUBHOTO BJIMAHHKSA CaxapHOIo ;uda6eTa Ha BOBHHUKHOBCHHC U
pasButue kopoHaposupycHou 6onesnu (COVID-19) B mupe u
VYkpaute u chopMyITHPOBAHBI PEKOMEHIAIINH O MPOPUIAKTUKE
¥l JICYCHUIO OOJIBHBIX B CIIydae COUeTaHMs] HH(EKIUU C COMmyT-
CTByIOIJ.[I/IM CaxapHbIM ):[I/la6eTOM.
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ID-19) godmsibops 3sbpgdose. 3do0bsdo COVID-19
30Mgge0o© ©053bmbEoMmgdga obs 2020 Fanol 3 Jo®dEL
hg®HbmgE0do, 13 Js@OAL 30 9339 gO®bsgodyglygeo ob-
99J300L 30bgboo wsgoJlodes JoMmggao @g@smydo
Ygdobggge. 2020 Farols 22 s3@ogrobomgol (30006530
0003bgdmEs osgegdols 6592 gdmbgggs, Jompsb 174
- @@gBom Yo (g gBommods — 2.64%),5dmx sbdG M gen©s
467  353096@0 (wosgogdgmms 7.08%). COVID-19-o0l
398039 gdol mogolgdymgdol ggdo0bsdo  Fomdmo-
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535000093056 353535(3900. M Y30, EgHo @  Fgdnbggge-
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AHAJIM3 KOPPEJIAIINU KJIMHUKO-JIABOPATOPHBIX
U MTHCTPYMEHTAJIbHBIX ITIOKA3ATEJIEN TOPA’KEHUS CEPIIIA Y MOJIOABIX BOJIBHBIX
OCTPBIM NOCTCTPEINTOKOKKOBBIM INTOMEPYJIOHE®PUTOM
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Octpoe HapymieHHe (GYHKOWI IIOYeK BCTpedaercs IIpH
OCTPOM IIOCTCTPENTOKOKKOBOM rtoMepynoHedpute (OIICTH),
OCJIOKHEHHBIM OCTPBIM HouedHbIM moBpexaenueM (OIIIT)
[2,16,18]. Pe3ynsraraMi MHOTOYHCIICHHBIX HCCICIOBAHUH JI0-
KazaHo, 4to y Monoasix OIICT'H pa3BuBaercs crrycts 7-21 neHb
rmociie TOH3WUTUTA, (apuHrUTa, Wik crpenrtoaepmun [1,8,11].
OcnosHoe knuHIYeckoe nposieiaeHne OIICTH - aTo octponed-
putuaeckuit cuaapoM (OHC) (oTexu, rHIIEpTOHUS, reMaTypus),
KOTOPBI MOkeT ocnoxuanThes OINIT [9,12,13].

B mmTeparype mMerorcss MalO4MCICHHBIE MyONUKAINH, Ka-
caloIuecs: MOpakeHHUs cepAla ¢ Pa3BUTHEM OCTPOTO PEHO-
kapauansHoro cuaapoma (OPKC) npu octpom moctcrpen-
TOKOKKOBOM TJIOMEPYIOHE(PHUTE, OCIOKHEHHBIM OCTPBIM
nmovyeyHsIM noBpexaeHueM [3,10,16,17]. Octpslit peHOKap-
nuanbHbld cunapom - Il THD kapAaMoOpeHanbHOro CHHApOMaA
no knaccudpukanuu C.Ronco et all 2010 . Dto mepBudHOE
BHE3aITHOE HapylleHne (yHKOHM II0YeK, INPUBOASIIEE K
OCTpOMY HapyImCHHIO (QYHKIUH cepina (apuTMHS, UIIEMHUS,
ocCTpas cepiedHast HegocTaTrouyHocTs). [Ipn a3ToM mponcxomst
neperpyska opraHusma, nepudepuueckasi Ba30KOHCTPHUKIIHS,
JNIEKTPOJINTHBIC HapyIIEHHS, KOTOPBIE SBISIOTCS MPUIHHON
JOTIOTHUTENBHBIX HapymeHuid ¢yHkouun modex [7,15,19].
B nmrepaTtype ommcaHBI CiIydan pa3BHTHS KapIUOTCHHOTO
moka npu OPKC [2,4,6,14], a Takxke uccienqoBaHus O Hapy-
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ICHUAX (QYHKIUH CEPAECIHO-COCYAUCTONH CHCTEMBI M IOYEK
npu OIIIl, B 3aBUCHMOCTH OT JIOKaJIHM3alUU CTPENTOKOKKO-
Bo# mHOpeknnu [5,12,15].

Y4uTEIBas BBHIIEU3I0KEHHOE, [ENIBI0 HCCIIEIOBAHMS SIBH-
nock ycraHoBieHne ocobennoctu passutus OPKC mpum
OIICTH c ocTtpoHe()pUTHIECKHM CHHAPOMOM U Pa3BUTHEM
OIIIT u Ge3 Hero y MOJOABIX. 3amauaMy HCCIEIOBAHUS CO-
MIOCTaBJCHNE KIMHUYECKUX ITOKa3aTelel ¢ 1abopaTopHBIMH
JaHHBIMH; BBISBIEHHE OCOOCHHOCTEH IOpaXeHUs cepied-
Ho-cocyauctoir cucremsl npu OPKC meromamm ¢ynxmmo-
HanpHEIX Hccaenosanuii (OKI, sxokxapaworpadus) u cormo-
CTaBJICHHE MOTYYEHHBIX JAHHBIX C KIMHUKO-JIA00PaTOPHEIMA
nokaszarermsiMu OIICI'H; onpexnenenne ponn 3THONOTHIECKO-
ro (hakTopa ¢ y4eTOM €ro JIOKAJIN3aIUN Ha 0COOEHHOCTH Te-
yenns OIICTH u cBs13b ¢ pazsutuem OPKC.

Marepuai u Metoabl. B Ilentpansnom Knnnnueckom Boen-
HoM ['ocrmrane u MIL «Cyp6 I'purop JlycaBopma» obcnenosa-
HbI 220 601pHBIX MykcKoro nona ¢ OIICTH B Bo3pacte ot 18 1o
20 net, 3a mepuon 2014-2018rr. Bee GonbHBIE OBUTH TOCTIHTAA-
3upoBaHbl Ha 2-3 neHb O6one3nn. C ydeToM (yHKIHOHAIBHOTO
COCTOSIHHS MOUYeK OONbHBIE OBUTH paszeneHsl HA 2 Tpynmnsl. B
nepByro rpymny Bonutd 140 6omeabIx ¢ OIICT'H 6e3 mapyme-
HUS QYHKIUH TOYeK, BO BTOPYIO - 80 GONBHBIX C OCTPBIM IO-
yeuHbIM noBpexxaenueM (OITI).
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