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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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РЕЗЮМЕ

РЕЗУЛЬТАТЫ И НЕБЛАГОПРИЯТНЫЕ ИСХОДЫ 
ПОСЛЕ ЧРЕСКОЖНОГО КОРОНАРНОГО ВМЕША-
ТЕЛЬСТВА: РЕТРОСПЕКТИВНОЕ КОГОРТНОЕ ИС-
СЛЕДОВАНИЕ

1Рахыпбеков Т.К., 2Шалгумбаева Г.М., 2Сиязбекова З.С., 
2Мысаев А.О., 3Брусати Л.

1Республиканский центр развития здравоохранения; 2НАО 
«Медицинский университет г. Семей», Казахстан; 3Удин 
университет, Италия 

 
Целью исследования явился анализ исходов после чрес-

кожного коронарного вмешательства на примере двух реги-
онов Казахстана (Восточно-Казахстанская и Павлодарская 
области) за период 2012-2018 гг.

В ретроспективное когортное исследование включены 
данные о пациентах, перенесших чрескожное коронар-
ное вмешательство (ЧКВ). Данные представлены в виде 
среднего±стандартного отклонения или частот и процентов. 
Показатели заболеваемости рассчитывались как количество 
случаев на 100000 населения c 95%ДИ. Для выявления не-
зависимых предикторов внутрибольничной смертности 
использован многомерный логистический регрессионный 
анализ. В исследование включен 11931 пациент, перенес-
ший ЧКВ, из них 8349 (70,0%) - мужчин, 3582 (30,0%) - 
женщины. Внутригоспитальная смертность после ЧКВ со-
ставила 320 (2,7%) случаев, в основном, мужчины (55,9%), 
средний возраст 67,8±9,71 лет. В результате проведенного 
анализа выявлены высокие показатели смертности у жен-
щин и пациентов в возрасте 70 лет и старше, а также у 
больных с диагностированным инфарктом головного моз-
га. Показатели внутрибольничной смертности были выше 
у женщин, чем у мужчин, а ее независимыми предикторами 
были возраст и пол.

reziume

kangavliTi koronaruli Carevis Sedegebi da ara-
keTilsaimedo gamosavali: retrospeqtuli ko-
hortuli kvleva

1t.raxipbekovi, 2g.Salgumbaeva, 2z.siazbekova, 
2a.misaevi, 3l.brusati

1janmrTelobis ganviTarebis respublikuri cen-
tri; 2"q.semeis samedicino universiteti," yazax-
eTi; 3udin universiteti, italia

kvlevis mizans warmoadgenda kangavliTi koro-
naruli Carevis gamosavlis analizi yazaxeTis 
ori regionis magaliTze (aRmosavleT yazaxeTis 
da pavlodaris olqebi) 2012-2018 ww.
retrospeqtul kohortul kvlevaSi CarTuli 

iyo monacemebi pacientebis Sesaxeb, romelTac 
Cautarda kangavliTi koronaruli Careva. monace-
mebi motanilia saSualo statistikuri gadaxris, 
an sixSirisa da procentebis saxiT. avadobis 
maCveneblebi gamoiTvlilia, rogorc SemTxvevaTa 
raodenoba 100000 mosaxleze 95%-iani daSvebis 
indeqsdiT. Sidahospitaluri sikvdilobis da-
moukidebeli prediqtorebis gamosavlenad gamo-
yenebuli iyo mravalfaqtoruli logistikuri 
regresiuli analizi. kvlevaSi CarTuli iyo 11931 
pacienti, romelTac Cautarda kangavliTi koro-
naruli Careva, maTgan 8349 (70,0%) – mamakaci, 3582 
(30,0%) – qali. Sidahospitalurma sikvdilobam 
kangavliti koronaruli Carevis Semdeg Seadgina 
320 (2,7%) SemTxveva, maTgan umetesoba - mamakacebi 
(55,9%), saSualo asaki – 67,8±9,71 weli. Catare-
buli analizis Sedegad gamovlinda sikvdilo-
bis maRali maCvenebeli qalebSi da 70 wlis da 
meti asakis pacientebSi, aseve, pacientebSi diag-
nostirebuli tvinis infarqtiT. Sidahospitalu-
ri sikvdilobis maCveneblebi, aseve, ufro maRali 
iyo qalebSi, vidre mamakacebSi, mis damoukidebel 
prediqtorebs ki warmoadgenda asaki da sqesi.

THE MAIN CAUSES OF THE COMPLICATED COURSE OF COVID-19 
IN PATIENTS WITH DIABETES MELLITUS AND TREATMENT (REVIEW)

Halushko O., Loskutov O., Kuchynska I., Synytsyn M., Boliuk M.

Shupyk National Medical Academy of Postgraduate Education of the Ministry of Health of Ukraine, Kyiv, Ukraine

Coronavirus disease 2019 (COVID-19) has confidently and 
aggressively marched across the planet since December 2019. 
Among the main risk factors for the development of a severe 
course of COVID-19 are old age, arterial hypertension, diabetes 
mellitus (DM), chronic obstructive pulmonary diseases, cardio-
vascular and cerebrovascular diseases [1]. Recently, based on 
the epidemiological data DM is not considered as a risk fac-
tor for SARS-CoV-2 infection, but diabetes is associated with 
a more severe course of COVID-19 [2]. What is the reason for 

the severe course of COVID-19 in diabetic patients? The need to 
provide an answer to this question led to this study.

The aim of this study was to determine the main causes of 
complicated COVID-19 course in diabetic patients.

Material and methods. Literature  search  was  conducted 
through PubMed and Google Scholar using keywords: COVID-19, 
diabetes, hyperglycemia, carbohydrate metabolism disorders, com-
plications. 946 publications were initially identified. Articles were 
published between December 2019 and July 15, 2020.
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Results and discussion. In our opinion, there are three groups 
of factors that can worsen the course of infectious disease in 
patients with diabetes:
1. Features of DM and the mutual influence of the DM and CO-
VID-19.
2. Influence of separate groups of drugs used in the treatment of 
both diseases.
3. Shortcomings in the organization of patients treatment and care.

Let’s consider all the reasons in sequence.
Features of diabetes mellitus and the mutual influence of dia-

betes and COVID-19
Currently, there are only a limited number of experimental 

studies that directly concern the role of hyperglycemia and DM 
in the pathogenesis and prognosis of viral respiratory diseases 
[3]. Thus, Morra ME, et al. [4] discovered that elevated blood 
glucose levels can directly increase the concentration of glu-
cose in respiratory mucosal secretions. Due to the influence of 
elevated glucose concentrations on lung epithelial cells, virus 
penetration and replication significantly increase in vitro, which 
let us suggest that hyperglycemia may increase virus replication 
in vivo. Elevated glucose levels can also lead to inhibition of the 
antiviral immune response. These results are similar to those in 
studies of patients infected with highly pathogenic avian influ-
enza, where hyperglycemia was associated with a fatal outcome. 
Hyperglycemia can also affect lung function, that is why the 
respiratory dysfunction induced by the influenza virus is ampli-
fied in patients with DM. Diabetes is associated with numer-
ous structural changes in the lungs, in particular with increased 
vascular permeability and collapse of the alveolar epithelium in 
animal models [5].

Another reason that complicates the course of coronavirus 
disease is the features of the autonomic nervous system in pa-
tients with DM. The severity of COVID-19 in diabetic patients 
may be hidden by a milder presentation of viral infection, with 
fewer patients experiencing fever, chill, chest tightness, and 
shortness of breath [6]. This phenomenon resembles the “silent” 
symptoms that are observed in DM. Thus, a disorder of the au-
tonomic innervation of the heart which is described as “cardiac 
autonomic neuropathy” leads to damage to afferent autonomic 
fibers which determine the perception of pain during myocardial 
injury. As a result, diabetic patients often have painless “silent” 
myocardial infarction [7]. The same situation can be observed in 
patients with diabetes and COVID-19 who underestimate their 
symptoms. Thus, adequate treatment is not prescribed in time. 
As a result, medical help is delayed, complications develop, and 
treatment results worsen.

The next mechanism that influences the course of coronavirus 
disease is a pancreatic dysfunction in the background of infec-
tion. It is considered that SARS-CoV-2 leads to temporary disor-
ders of the function of pancreatic islet cells [8]. It was found that 
coronaviruses attach to host cells using dipeptidyl peptidase-4 
(DPP-4), which is physiologically involved in modulating the 
action of insulin, and as an enzyme plays a major role in glucose 
metabolism, and is responsible for the degradation of incretins 
such as glucagon-like peptide-1 (GLP-1) [9,10]. Hyperglycemia 
observed in patients with COVID-19 can be caused by these (or 
similar) mechanisms [11]. The problem of the need to prescribe 
DPP-4 inhibitors during the COVID-19 pandemic has been ac-
tively discussed in the scientific literature and there is currently 
no data on the need to cancel treatment with these drugs.

Another phenomenon that is observed in the case of the de-
velopment of viral infection in patients with DM is the mutual 
influence of these two diseases. Thus, hyperglycemia itself can 

negatively affect lungs function and immune response [12], and 
diabetes is a risk factor influencing on the progression and prog-
nosis of COVID-19. Guo W, et al. (2020) in their study founded 
that COVID-19 patients who had no other comorbidities except 
diabetes had a high risk of severe pneumonia, the release of tis-
sue-related enzymes, excessive uncontrolled reactions to inflam-
mation, and hypercoagulation associated with impaired glucose 
metabolism [13]. In addition, the serum level of inflammation 
biomarkers, such as interleukin-6 (IL-6), C-reactive protein, se-
rum ferritin, prothrombin index, and D-dimer, were significantly 
higher (p<0.01) in diabetic patients compared to patients with-
out DM, which indicates the development of a broader complex 
of inflammatory reactions in patients with diabetes, and this, in 
turn, leads to a rapid worsening of COVID-19 course [13].

In turn, COVID-19 can worsen the course of DM in patients. 
As Maddaloni E. and Buzzetti R. (2020) emphasize, the interac-
tion between COVID-19 and diabetes can be bi-directional since 
SARS-CoV-2 can potentially worsen the course of co-existing 
diabetes or even predisposition to diabetes in individuals who 
do not suffer from DM [6].

Thus, hyperglycemia and insulin resistance are often registered 
in seriously ill patients, including COVID-19 patients. This hap-
pens due to the release of contrinsular hormones such as glucagon, 
cortisol, and epinephrine, as well as increased levels of pro-inflam-
matory cytokines such as IL-6 and TNF-α, which leads to a “cyto-
kine storm” [14]. Their effect on insulin-sensitive tissues leads to 
a decrease in glucose uptake in muscles, increased lipolysis, and 
increased glucose synthesis in the liver [15].

COVID-19 can also manifest by dyspeptic symptoms, such 
as vomiting and diarrhea, leading to dehydration [16]. Research 
by Li J, et al. (2020) showed that SARS-CoV-2 infection was 
associated with ketoacidosis in 12% of diabetic patients [17].

It is generally recognized that some viral diseases can cause 
autoimmune type 1 diabetes in genetically predisposed patients, 
or even cause rapid development of diabetes from the mass col-
lapse of β-cells [16]. COVID-19 uses the angiotensin-convert-
ing enzyme type 2 receptor (ACE-2) as a “gateway” to invade 
human target cells [18]. This enzyme is expressed by various tis-
sues and cell types, including the lungs, as well as the endocrine 
part of the pancreas [18]. In a study by Yang JK, et al. (2010) it 
has been suggested that SARS-CoV-2, which also uses the ACE-
2 receptor as an entry receptor, may damage the islets of Lang-
erhans, causing hyperglycemia during the infection course [8]. 
Drucker DJ. (2020) reported a pancreatic injury characterized 
by elevated plasma amylase and lipase levels in 17% of patients 
with COVID-19, among whom 67% had moderately elevated 
plasma glucose levels [19].

The influence of certain groups of drugs used in the treatment 
of diabetes mellitus and COVID-19. ACE inhibitors

ACE inhibitors are currently the most controversial group 
of drugs often used in patients with hypertension and diabe-
tes, including the cases of coronavirus disease. Although well-
known angiotensin-converting enzyme 1 (ACE-1) promotes the 
conversion of angiotensin I to angiotensin II, its homologous 
analogue, ACE-2, is a membrane-bound enzyme (carboxypepti-
dase) that usually contributes to the inactivation of angiotensin 
II, and therefore physiologically contracts the activation of the 
renin-angiotensin-aldosterone system (RAAS) [18-20].

ACE-2 has many physiological roles, in particular: negative 
regulation of RAAS and facilitation of amino acid transport. 
Recently, ACE-2 was identified as a SARS-CoV-2 receptor that 
provides a critical link between immunity, inflammation, and 
cardiovascular diseases [21]. ACE-2 also acts as a receptor that 
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allows coronaviruses (SARS-CoV-2 and SARS-CoV) to enter 
human cells [22]. SARS-CoV-2, associated with ACE-2, is acti-
vated by type II transmembrane protease, serine 2 (TMPRSS2) 
to promote virus invasion and replication within human target 
cells, including type II pneumocytes [22]. On the other hand, 
ACE-2 plays a crucial role in maintaining glucose homeostasis 
and B-cell functions [19,23].

ACE inhibitors usually suppress ACE-1 but not ACE-2 [24]. 
However, studies have shown that these drugs enhance the regu-
lation of the ACE-2 receptor, which the SARS-CoV-2 uses to 
enter host cells [25]. In turn, SARS-CoV-2 entering into human 
alveolar epithelial cells often leads to acute respiratory distress 
syndrome (ARDS), a clinical condition with high mortality as-
sociated with poor prognosis in patients with COVID–19 [26]. 
In addition, DM increases the expression of ACE-2, as shown 
in several experimental models [27,28], and the resulting in-
crease in viral load may also explain the more severe course of 
COVID-19 in diabetic patients [29]. All this can complicate the 
course of COVID-19 and worsen the condition of patients tak-
ing ACE inhibitors. Some publications suggest replacing ACE 
inhibitors and angiotensin II receptor blockers in patients with 
hypertension and diabetes with other groups of drugs, such as 
calcium channel blockers [30].

However, there are other thoughts. In particular, a group of 
American and Dutch researchers led by Danser AHJ, et al. (2020) 
argue that ACE inhibitors do not inhibit ACE-2, since ACE-1 and 
ACE-2 are different enzymes, and therefore ACE inhibitors cannot 
contribute to the entry of the virus into the cell [22]. Also, there is 
no precise evidence to support the statement that ACE inhibitors or 
angiotensin II type 1 receptor blockers facilitate the entry of SARS-
CoV-2 coronavirus by increasing the expression of ACE-2 [22]. 
Some other researchers agree with this position. Moreover, it is not 
known whether alternative antihypertensive agents do not have the 
same risk. Because of the lack of evidence, the European Medical 
Association (EMA) advises not to stop taking ACE inhibitors dur-
ing the COVID-19 pandemic [31].

Ibuprofen and other non-steroidal anti-inflammatory drugs 
Non-steroidal anti-inflammatory drugs (NSAIDs) are often 

used to treat hyperthermia in the case of viral infections. How-
ever, Day M. (2020) demonstrates four cases in which young pa-
tients with COVID-19 who did not have any underlying health 
problems developed serious symptoms after using NSAIDs at 
an early stage of the disease [32]. Somewhat earlier Voiriot G, 
et al. (2019) described cases of severe disease course with in-
creased frequency of empyema, lung cavitation, and prolonged 
stay in the ICU of patients had used NSAIDs to treat pneumonia 
[33]. However, today WHO notes the current lack of evidence of 
severe adverse events and the need for additional medical care 
(hospitalization, intensive care, oxygen support) in patients with 
COVID-19 due to the use of NSAIDs [34].

NSAIDs, including ibuprofen, must be used with caution in 
patients with concomitant diseases of the gastrointestinal tract 
and cardiovascular system. It is contraindicated to use NSAIDs 
in the case of renal failure [35]. The NICE review (the UK, 
2020) indicates that available evidence suggests that although 
the anti-inflammatory effect of NSAIDs reduces acute symp-
toms (e.g. fever), these drugs may either not affect or worsen 
long-term treatment outcomes, possibly due to masking symp-
toms of progression of acute respiratory infection. Additional 
evidence from randomized clinical trials is needed to confirm 
the effect of NSAIDs on the course of COVID-19 [36].

The use of NSAIDs to treat fever in patients with COVID-19 
is still discussed. Until more evidence is found, Surviving Sepsis 

Campaign (2020) suggests that severely ill adults with COVID-19 
should use acetaminophen (paracetamol) to treat fever [37]. It 
should be noted that the use of NSAIDs in patients with diabetic 
nephropathy is contraindicated due to the possibility of developing 
an acute renal injury. Therefore, we recommend to avoid using ibu-
profen and other NSAIDs for the treatment of pain or hyperthermia 
and use paracetamol in patients with DM and COVID-19.

Glucocorticosteroids
Treatment protocols of critically ill patients often include ex-

tensive use of glucocorticosteroids (GCS), which significantly 
worsens infection-related hyperglycemia. A report from the Ital-
ian National Institute of Health (ISS, Istituto Superiore di San-
ità) indicates that GCS was used in 34% of ICU patients [38]. 
At the same time, GCS therapy increases glucose levels in 80% 
of diabetic patients and in many non-diabetic patients, which 
may increase the risk of mortality in the case of coronavirus in-
fection [39]. It should be remembered that GCS are not recom-
mended to all patients with severe COVID-19. Surviving Sepsis 
Campaign: guidelines on the management of critically ill adults 
with COVID-19 recommends using GCS only for patients who 
have mechanical ventilation due to severe ARDS, as well as for 
patients with refractory shock [37]. Using of GCS for patients 
without ARDS and in other routine cases is not recommended 
[37]. In the case of GCS prescription blood sugar level should be 
carefully monitored to maintain euglycemia, which contributes 
to optimal respiratory and immunological functions [37].

Hydroxychloroquine
Hydroxychloroquine and chloroquine are used to prevent 

and treat malaria and certain autoimmune conditions such as 
rheumatoid arthritis and systemic lupus erythematosus. These 
medications are considered by researchers as one of the potential 
agents in the fight against COVID-19 [35]. However, hydroxy-
chloroquine and chloroquine can have serious side effects. Thus, 
cases of cardiomyopathy, which led to the development of heart 
failure, have been reported, in some cases with a fatal outcome 
[40]. It is also noted that due to hydroxychloroquine using, QT 
interval is often prolonged, which can lead to dangerous arrhyth-
mias [41]. It is interesting that in the mentioned study the admin-
istration of hydroxychloroquine was stopped prematurely in ten 
patients due to side effects: overwhelming nausea, hypoglyce-
mia, and one case of ventricular arrhythmia torsades de pointes 
[41]. Besides, patients with DM may have severe hypoglycemia 
during treatment with hydroxychloroquine [42].

It is worth remembering that the molecule of hydroxychloro-
quine has a hypoglycemic effect and is used in India as an alter-
native means to reduce blood sugar level [43]. The mechanisms 
underlying this hypoglycemic effect are not well understood; a 
series of complex molecular effects can improve both insulin 
sensitivity and insulin secretion [16]. The dosage of hypoglyce-
mic drugs should be adjusted.

However, there are some positive reviews. In particular, Singh 
AK, et al. (2020) believe that given the minimal risk of use, 
long-term experience in other diseases, cost-effectiveness and 
availability, hydroxychloroquine and chloroquine can be con-
sidered for clinical use as experimental drugs, even in patients 
with concomitant DM [43]. Taking into account the literature 
data, we consider that hydroxychloroquine can be used in pa-
tients with DM and COVID-19 only in exceptional cases within 
the clinical studies, and, of course, only in a hospital, under strict 
monitoring, and cannot be used by patients themselves.

Azithromycin
Azithromycin is a broad-spectrum macrolide antibiotic that 

has activity against bacteria and other microorganisms. There 
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are only insufficient evidence or contradictory evidence about 
the use of azithromycin together with hydroxychloroquine in 
COVID-19 patients [35]. In a study by Gautret P, et al. (2020) a 
positive result was obtained in 6 patients with lower respiratory 
tract infection due to COVID-19 treated with hydroxychloro-
quine together with azithromycin [44]. In a study by Rosenberg 
ES, et al. (2020) azithromycin treatment was performed in 211 
patients, including 58 (27.5%) patients with DM, among 1,438 
hospitalized patients diagnosed with COVID-19 in New York. 
However, this treatment did not lead to changes in the mortality 
rate [45]. If azithromycin is intended to be used for the treat-
ment of COVID-19, it is necessary to check prescriptions and 
cancel unnecessary medications that may prolong the QT inter-
val. While treating patients with a known hereditary long QT 
syndrome or a history of drug-induced polymorphic ventricular 
tachycardia (torsades de pointes) a decision about using these 
drugs must be made only after consulting a cardiologist [35].

Metformin and other oral hypoglycemic agents
Metformin was approved by the FDA in 1995 as an oral hypo-

glycemic agent, which has become one of the most commonly 
prescribed drugs to treat DM worldwide [46]. In recent years, 
it has been suggested that metformin may inhibit the activity 
of viruses by increasing insulin sensitivity [47]. In the United 
States, a retrospective cohort study was conducted from 2002 to 
2012 for elderly patients over the age of 65 and with a history of 
diabetes who were hospitalized with pneumonia. It is interesting 
that pre-administration of metformin to these patients was asso-
ciated with significantly lower mortality [48]. According to some 
authors, it is advisable to add to the indications for metformin 
using in the official instructions an option “as adjunctive ther-
apy to reduce the risk of mortality from COVID-19 in elderly, 
obese and diabetic patients due to weight loss and reduced risk 
of pneumonia” [49]. Also, there are reports of the effectiveness 
of metformin in concomitant liver diseases and liver functional 
changes due to SARS-Cov-2 infection [50]. However, most re-
searchers are not sure about the possibility of using metformin 
in coronavirus disease. Thus, Orioli L, et al. (2020) believe that 
patients with severe forms of COVID-19 should cancel metfor-
min due to the risk of lactic acidosis [16]. In addition, metformin 
is contraindicated to patients with acidosis or risk of acidosis, 
including patients who have hemodynamic instability, hypoxia, 
and/or severe renal injury [51].

Thus, in severe forms of COVID-19, metformin and SGLT-2 
inhibitors should be discontinued, taking into account their own 
risk of lactic acidosis and ketoacidosis. 

There are several important issues to consider when using 
DPP-4 inhibitors in a hospital. The DPP-4 enzyme has been 
identified as a co-receptor for Middle East respiratory syndrome 
coronavirus (MERS-CoV), but not for SARS-CoV or SARS-
CoV-2. At present, no data would demonstrate the harmful or 
beneficial effect of these drugs in patients with COVID-19 [19]. 
The use of saxagliptin and alogliptin is not recommended due 
to concerns about increasing the frequency of heart failure. It is 
important to note that all published trials of DPP-4 inhibitors us-
age in inpatient settings were conducted in combination with in-
sulin for correction, and several were in combination with basic 
insulin therapy. Due to the unstable nature of acutely ill patients 
hospitalized with COVID-19, DPP-4 inhibitors are not generally 
recommended [52].

Thus, insulin therapy remains the standard of care for hyper-
glycemia in patients hospitalized with COVID-19. Selective use 
of DPP-4 inhibitors, sitagliptin and linagliptin may be consid-
ered for patients with type 2 diabetes or mild hyperglycemia 

when they have regular meals and are expected to be discharged 
home [52]. In the case of severe decompensation of DM and 
with disorders of consciousness, the transition to insulin as the 
optimal way to correct disorders of carbohydrate metabolism is 
mandatory.

Shortcomings in the organization of patients treatment and care
The first shortcomings in the treatment of patients with CO-

VID-19 with concomitant DM have appeared since outpatient 
stage. It is known that most patients with diabetes cancel regular 
appointments to the endocrinologist. Many patients develop ex-
cessive stress associated with social isolation and lack of exer-
cise, which contributes to the deterioration of glycemic control 
and further increases the risk of developing COVID-19 in this 
vulnerable category of patients [3]. Improper organization of 
outpatient appointments, insufficient and unbalanced nutrition, 
lack of medicines and diagnostic devices, insufficient communi-
cation with an endocrinologist and family doctor, disregard for 
personal hygiene and social distance – these are not all problems 
in the organization of treatment and care of patients during CO-
VID-19 pandemic. 

There are no fewer problems in the management of patients 
with DM and COVID-19 at the inpatient stage of treatment too. 
Thus, experimental data support the important thesis that gly-
cemic control may favourably influence on clinical outcomes 
in patients with concomitant diabetes and viral respiratory dis-
eases such as COVID-19 [3]. At the same time, most emergency 
medicine practitioners are not professional endocrinologists 
and they may not be concerned about the patient’s blood glu-
cose level and may have lack of clinical experience in diabetes 
therapy, which can lead to sharp fluctuations in glycemia and 
the development of acute disorders of carbohydrate metabolism 
in diabetic patients as shown by experience in outbreak centers 
[53]. Therefore, it is very important to raise awareness among 
doctors who are directly involved in the treatment of COVID-19 
patients about the importance of controlling glycemia in these 
patients and to establish standardized management of glycemia 
in diabetic patients with COVID-19.

Zhou J. and Tan J. (2020) draw attention to the fact that dur-
ing a stay in a quarantined hospital, it is impossible to exercise 
through limited indoor space and reduced respiratory function 
of the patient. In addition, a diet for COVID-19 patients or a 
personalized diet is often not available [54], while in a study 
by Li X, et al. (2020) it is shown that insufficient and improper 
nutrition is often observed in patients with severe disease [55].

Due to these factors, the optimal treatment of COVID-19 pa-
tients with concomitant DM should include a multi-disciplinary 
team approach involving specialists in emergency medicine, en-
docrinology, infectious diseases, respiratory support, nutrition 
and rehabilitation.

Performed analyses suggest that the main factor that is crucial 
in the management of COVID-19 patients with co-existing DM 
is the normalization of blood sugar level and carbohydrates me-
tabolism by all possible means.
Conclusions:
1. Existing DM can complicate the course of COVID-19, wors-
en patients’ condition and increase mortality.
2. According to the data analysis, in our opinion, there are three 
groups of factors that can worsen the course of infectious dis-
ease in patients with diabetes:
1) Features of the DM and the mutual influence of diabetes and 
COVID-19.
2) Influence of separate groups of drugs used in the treatment of 
both diseases.
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3) Shortcomings in the organization of patients’ treatment and care.
3. The main factor that is crucial in the management of CO-
VID-19 patients with co-existing DM is the normalization of 
blood sugar level and carbohydrates metabolism achieved by all 
possible means.
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SUMMARY

THE MAIN CAUSES OF THE COMPLICATED COURSE 
OF COVID-19 IN PATIENTS WITH DIABETES MELLI-
TUS AND TREATMENT (REVIEW)

Halushko O., Loskutov O., Kuchynska I., Synytsyn M., 
Boliuk M.

Shupyk National Medical Academy of Postgraduate Education, 
Kyiv, Ukraine

Among the main risk factors for the development of a severe 
course of Coronavirus disease 2019 (COVID-19) are old age, 
arterial hypertension, diabetes mellitus (DM), chronic obstruc-
tive pulmonary diseases, cardiovascular and cerebrovascular 
diseases. 

The aim of this study was determinating the main causes of 
complicated COVID-19 course in diabetic patients. 

Publications were searched using PubMed and Google Schol-
ar for keywords: COVID-19, diabetes, hyperglycemia, carbohy-
drate metabolism disorders, and complications. 

The review of scientific literature considers the main causes 
and pathogenetic mechanisms of COVID-19 complications de-
velopment in patients with DM. Groups of factors that worsen 
the disease course were identified. We also proved that modern 
treatment of COVID-19 in diabetic patients should consider all 
risk factors and include a multidisciplinary team approach with 
specialists in emergency medicine, endocrinology, infectious 
diseases, respiratory support, nutrition and rehabilitation. 

The main reasons that worsen the course of COVID-19 in 
patients with DM are features of DM and mutual influence of 
DM and COVID-19; the influence of separate medicines groups 
used in the treatment of both diseases; shortcomings in the orga-
nization of patients’ treatment and care. The main factor that is 
crucial in the management of these patients is the normalization 
of blood sugar level and carbohydrates metabolism achieved by 
all possible means.

Keywords: COVID-19, diabetes mellitus, hyperglycemia, 
complications.
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РЕЗЮМЕ

ОСНОВНЫЕ ПРИЧИНЫ ОСЛОЖНЕННОГО ТЕЧЕНИЯ COVID-19 
У БОЛЬНЫХ САХАРНЫМ ДИАБЕТОМ (ОБЗОР)

Галушко А.А., Лоскутов О.А., Кучинская И.А., Синицын М.Н., Болюк М.В.

Национальная медицинская академия последипломного образования им. П.Л. Шупика, Киев, Украина

Факторами риска тяжелого течения новой коронавирус-
ной болезни (COVID-19) являются преклонный возраст, 
артериальная гипертензия, сахарный диабет (СД), хрони-
ческие обструктивные заболевания легких, сердечно-со-
судистые и цереброваскулярные заболевания. 

Целью исследования явилось определение основных 
причин осложненного течения COVID-19 у больных са-
харным диабетом. 

Проведен поиск и анализ публикаций в системах 
PubMed и Google Scholar по ключевым словам: COVID-19, 
сахарный диабет, гипергликемия, нарушение углеводного 
обмена и осложнения. В обзоре рассматриваются основ-

ные причины и патогенетические механизмы развития 
осложнений COVID-19 у пациентов с СД. Выявлены 
группы факторов, ухудшающие течение заболевания. 

Продемонстрировано, что при лечении пациентов с 
COVID-19 и сопутствующим СД основным фактором яв-
ляется нормализация уровня сахара в крови и углеводно-
го обмена, достигаемая всеми возможными способами.

Основными причинами, ухудшающими течение 
COVID-19 у больных СД, являются: особенности СД и 
взаимное влияние СД и COVID-19; взаимодействие от-
дельных групп лекарственных средств, применяемых при 
лечении обоих заболеваний. 

reziume

COVID-19-is garTulebuli mimdinareobis ZiriTadi mizezebi 
Saqriani diabetiT avadmyofebSi (mimoxilva)

a.galuSko, o.loskutovi, i.kuCinskaia, m.sinicini, m.boliuki

p.Supikis sax. diplomisSemdgomi ganaTlebis erovnuli samedicino akademia, kievi, ukraina

axali koronavirusuli daavadebis (COVID-19) 
mZime mimdinareobis riskis faqtorebs miekuT-
vneba xandazmuli asaki, arteriuli hiperten-
zia, Saqriani diabeti, filtvebis qronikuli ob-
struqciuli daavadeba, gul-sisxlZarRvTa da 
cerebrovaskuluri daavadebebi. 
kvlevis mizans warmoadgenda COVID-19-is gar-

Tulebuli mimdinareobis mizezebis gansazRvra 
Saqriani diabetiT avadmyofebSi. 
Catarebulia publikaciebis Zieba da analizi 

sistemebSi PubMed da Google Scholar Semdegi sakvan-
Zo sityvebiT: COVID-19, Saqriani diabeti, hiper-
glikemia, naxSirwylovani cvlis darRveva da 
garTulebebi. 
statiaSi ganxilulia COVID-19-is garTule-

bebis ganviTarebis ZiriTadi mizezebi da paToge-

nezuri meqanizmebi Saqriani diabetiT pacien-
tebSi. gamovlenilia daavadebis mimdinareobis 
gauaresebis ganmapirobebeli faqtorebis jgufi. 
naCvenebia, rom COVID-19-is da Tanmxlebi Saqri-

ani diabetiT pacientebis mkurnalobis dros 
ZiriTad faqtors warmoadgens Saqris donis da 
naxSirwylovani cvlis normalizebis miRweva yve-
la SesaZlo saSualebiT. 
Saqriani diabetiT avadmyofebSi COVID-19-is 

mimdinareobis gauaresebis ganmapirobebeli 
ZiriTadi mizezebia: Saqriani diabetis Tavise-
burebani da Saqriani diabetis da COVID-19-is 
urTierTgavlena; orive daavadebis mkurnalo-
bisaTvis gamoyenebuli samkurnalwamlo saSu-
alebebis calkeuli jgufebis urTierTqmede-
ba. 


