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Ce nu este cunoscut, deocamdata, la subiectul abordat

Datele existente la momentul actual privind mecanismele
patogenetice, evolutia si managementul diabetului zaharat,
obezitatii si altor maladii endocrine la persoanele cu COV-
ID-19 sunt prezumtive, astfel, lasand loc pentru noi cercetari
bazate pe dovezi.

Ipoteza de cercetare

Prezentarea mecanismelor patogenetice implicate in
evolutia COVID-19 la persoanele cu maladii endocrine, tab-
loul clinic si managementul acestora.

Noutatea adusa literaturii stiintifice din domeniu

A fost efectuatd sistematizarea informatiei referitor la
mecanismele patogenetice implicate in evolutia COVID-19 la
persoanele cu maladii endocrine, o atentie deosebita a fost
acordata datelor recente despre asocierea COVID-19 cu dia-
betul zaharat si obezitatea. Un numar limitat de studii sunt
disponibile actualmente la acest subiect, deci apare necesi-
tatea unui nou articol de sinteza, care ar prezenta ultimele
date, care pot servi caimbold pentru noi cercetdri in domeniu.

Rezumat

Introducere. Persoanele cu diabet zaharat si obezitate
au risc crescut de evolutie grava, complicatii severe si deces
cauzate de virusul COVID-19. Cunoasterea caracteristicilor
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What is not known yet, about the topic

Currently, available data on pathogenetic mechanisms, ev-
olution and management of diabetes, obesity and other endo-
crine diseases in people with COVID-19 is presumptive, thus
leaving space for new evidence-based research.

Research hypothesis

Review of pathogenetic mechanisms of COVID-19 evolu-
tion, clinical course and management in people with endo-
crine disease.

Article’s added novelty on this scientific topic

Systematization of information on pathogenetic mecha-
nisms involved in COVID-19 evolution, in patients with endo-
crine disease was carried out, paying a special attention to
recent data on association of COVID-19 and diabetes as well
as obesity. A limited number of studies are currently available
on this topic, so there is a need for a new synthesis article,
which would present the latest data, which can serve as an
impulse for new researches in the field.

Abstract

Introduction. Patients with diabetes mellitus and obe-
sity have an increased risk of worsening evolution, severe
complications and death caused by COVID-19. Knowledge of



clinice, fiziopatologiei si potentialelor mecanisme, care cresc
aceste riscuri este necesara pentru managementul corect al
acestor pacienti, pentru a stimula noi cercetari si a Intelege
mai bine evolutia COVID-19 la pacientii cu diabet si obezi-
tate.

Material si metode. Pentru a selecta datele din litera-
tura a fost folosita baza de date PubMed, utilizand cuvintele
cheie ,COVID-19 and diabetes mellitus”, ,,COVID-19 and obesi-
ty”,,COVID-19 and endocrine diseases”. Astfel, a fost selectata
informatia care continea date despre asocierea COVID-19 si
maladiile endocrine.

Rezultate. Mecanismele patogenetice implicate in dez-
voltarea diabetului zaharat si obezitatii (inflamatia cronica
subclinica, afectarea sistemului imun innascut si dobandit,
prezenta patologiilor concomitente si altele), pot fi consi-
derate ca factori predispozanti pentru severitatea evolutiei
COVID-19. In caz de imbolnivire este necesard revizuirea
tratamentului cu inhibitorii SGLT-2, SU, analogii GLP-1 si
metforming, in caz de evolutie severa a bolii.

Concluzii. Este extrem de important ca aceste persoane
sa evite infectarea, urmand sfaturile generale de prevenire
date de autoritati, pentru a reduce raspandirea virusului.

Cuvinte cheie: COVID-19, SARS-CoV-2, diabet zaharat,
obezitate, maladii endocrine.

Introducere

in data de 11 martie 2020, Organizatia Mondiala a Sana-
tatii a declarat stare de pandemie cu noul tip de coronavirus
SARS-CoV-2 [1]. Primele studii arata ca severitatea bolii si
mortalitatea Tnalta datorate infectiei cu COVID-19 se inre-
gistreaza cel mai frecvent la indivizii cu patologii asociate:
diabet zaharat, obezitate, patologii cardio-vasculare [2]. Per-
soanele cu diabet zaharat si obezitate morbida au risc cres-
cut de evolutie cu complicatii severe si deces [3, 4, 5]. Mai
mult decat atat, rata de spitalizare a persoanelor cu aceste
comorbiditati si cu varsta peste 60 de ani a constituit de la
17 pand la 27%, iar spitalizarea in unitdtile de terapie inten-
siva a acestui grup a fost 27-71% si rata de deces - de la 2,2
panala 9,3% [6].

Cunoasterea caracteristicilor clinice, fiziopatologiei si
potentialelor mecanisme care cresc aceste riscuri este ne-
cesara pentru managementul corect al acestor pacienti si
pentru a stimula noi cercetari si a intelege mai bine evolutia
COVID-19 la pacientii cu diabet si alte maladii endocrine.

Material si metode

Sursa de cautare a fost baza de date online PubMed, US
National Library of Medicine, National Institute of Health
[7]. Articolele au fost selectate in baza cuvintelor-cheie ,CO-
VID-19 and diabetes mellitus”, ,COVID-19 and obesity”, , CO-
VID-19 and endocrine diseases”, publicate pana in luna mai,
2020. De asemenea, au fost cercetate sursele bibliografice
ale articolelor identificate si ulterior selectate cele conside-
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clinical features, pathophysiology and potential mechanisms
increasing these risks is necessary for proper management
of these patients, stimulation of new researches and better
understanding of COVID-19 evolution in patients with dia-
betes and obesity.

Material and methods. Literature data was selected
from the PubMed database, using keywords “COVID-19 and
diabetes mellitus”, “COVID-19 and obesity”, “COVID-19 and
endocrine disease”. In this way, scientific information con-
taining data on the association of COVID-19 and endocrine
disorders was reviewed.

Results. Pathogenetic mechanisms involved in the devel-
opment of diabetes and obesity (chronic subclinical inflam-
mation, innate and acquired immune system damage, pres-
ence of comorbidities and others), can serve as predispos-
ing factors for the severity of COVID-19 evolution. In case of
COVID-19, it is necessary to reevaluate the treatment with
SGLT-2 inhibitors, SU drugs, GLP-1 analogues and metfor-
min, in case of severe disease evolution.

Conclusions. It is extremely important that these vul-
nerable patients avoid infection, following general preven-
tion guidance given by authorities, in order to reduce virus
spreading.

Key words: COVID-19, SARS-CoV-2, diabetes, obesity, en-
docrine disease.

Introduction

World Health Organization declared a state of pandemic
with the new SARS-CoV-2 type of coronavirus on March 11,
2020 [1]. The first studies shows that disease severity and
high mortality due to COVID-19 are most frequently found
in individuals with associated pathologies: diabetes, obesity,
cardiovascular diseases [2]. People with diabetes mellitus
and morbid obesity have an increased risk of severe com-
plications and death [3, 4, 5]. Moreover, hospitalization rate
of patients over 60 years of age with these comorbidities
ranged from 17% to 27%, with intensive care unit hospital-
ization of this group ranging from 27% to 71% and a 2.2%
to 9.3% death rate [6].

Knowledge of clinical features, pathophysiology and po-
tential mechanisms that increase these risks is necessary for
a proper management of these patients, for encouragement
of new research and a better understanding of COVID-19
evolution in patients with diabetes and other endocrine di-
sorders.

Material and methods

We used the online database PubMed, US National Library
of Medicine, National Institute of Health, as our search source
[7]- Articles were selected based on the keywords “COVID-19
and diabetes mellitus”, “COVID-19 and obesity”, “COVID-19
and endocrine diseases”, published until May 2020. We also
searched the bibliographic sources of identified scientific
articles and selected the ones considered relevant. Titles
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rate mai relevante. Au fost retinute titlurile ce puteau conti-
ne informatie despre asocierea COVID-19 si maladiile endo-
crine. Datele obtinute au fost sistematizate si analizate.

Rezultate

In baza de date PubMed au fost gisite 518 articole care au
corespuns criteriilor de cdutare, publicate pana in luna mai
a anului 2020. Dupa analiza titlurilor, 132 articole au fost
considerate ca probabil relevante temei acestui reviu literar.
Articolele selectate au fost in limba engleza. A fost obtinut
accesul la textul integral a tuturor articolelor. De aseme-
nea, au fost consultate si sursele bibliografice ale articolelor
identificate prin aceasta cautare si selectate pe cele conside-
rate pertinente.

COVID-19 si diabetul zaharat

Tabloul clinic al COVID-19 este diferit si variaza de la
simptome usoare pana la sindromul de detresa respiratorie
acuta, insuficientd multipla de organe si deces. Diabetul za-
harat si alte patologii asociate sunt considerate ca factori de
risc importanti ai morbiditatii si mortalitatii indivizilor cu
COVID-19. Prevalenta diabetului zaharat la pacientii infec-
tati cu coronavirus variaza in diferite tari intre 20% si 50%
[8]. Mai mult decat atat, pacientii cu COVID-19 si diabet dez-
volta mai des forme severe si critice, fiind insotite de o mor-
talitate sporita comparativ cu persoanele fara diabet [9, 10,
11]. La moment se considera ca prezenta diabetului zaharat
si nivelul seric al glucozei constituie factori predictivi inde-
pendenti ai morbiditatii si mortalitatii pacientilor cu SARS-
CoV-2 [12, 13, 43]. Acest fapt impune necesitatea stringenta
a studierii aspectelor particulare ale COVID-19 la persoanele
cu diabet zaharat.

Diabetul zaharat se caracterizeaza prin inflamatie cro-
nica subclinicd, Insotita de multiple dereglari metabolice si
vasculare, ce ar putea constitui un factor patogenetic impor-
tant al susceptibilitatii sporite catre infectia cu SARS-CoV-2
[14]. Mecanisme posibile ar putea include interactiunea fa-
cilitata a virusului cu celulele tinta, clearance-ul diminuat
al virusului, tendinta spre un raspuns inflamator excesiv si
cascada citokinica, precum si prezenta patologiei cardiovas-
culare asociate [13]. Printre factorii patogenetici responsa-
bili de formele severe ale COVID-19 la pacientii diabetici se
numara expresia crescuta de ECA2, nivelul majorat de furina
- proteaza membranara a clasei PCSK implicata in patrun-
derea intracelulara si replicarea virusului, functia deficitara
a limfocitelor T si B, nivelul excesiv al IL-1, IL-6, fagocitoza
deficitara de catre neutrofile, macrofage si monocite, chemo-
tactismul neutrofilic dereglat [9, 11, 14-16]. in asa fel, ras-
punsul antiviral interferonic ar putea fi atenuat cu activarea
tardiva a limfocitelor T si hiperinflamatie ulterioara necon-
trolata [13]. Aceasta furtuna inflamatorie induce majorarea
nivelului de D-dimeri serici, activarea directd a trombinei in
conditii de hipoxie celulara, secretia masiva a factorilor tisu-
lari de catre celulele fagocitare cu activarea ulterioara a caii
externe de coagulare si instalarea unei stari de hipercoagu-
lare sau chiar a coaguldrii intravasculare diseminate [12].
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containing information on association of COVID-19 and en-
docrine disorders were retained. The data obtained was sys-
tematized and analyzed.

Results

Using the PubMed database, we found 518 articles pub-
lished in May 2020, which matched the search criteria. Upon
analyzing the titles, 132 articles were considered as prob-
ably relevant to the topic of this review. The selected articles
were in English. It was obtained access to the full text of all
articles. Was also consulted the bibliographic sources of the
articles identified by this search and selected those consid-
ered relevant to the topic.

COVID-19 and diabetes mellitus

The clinical picture of COVID-19 is different, varying from
mild symptoms to acute respiratory distress syndrome, mul-
tiple organ failure and death. Diabetes and other associated
pathologies are considered important risk factors for mor-
bidity and mortality of individuals with COVID-19. The prev-
alence of diabetes in patients infected with coronavirus var-
ies in different countries between 20% and 50% [8]. More-
over, patients with COVID-19 and diabetes tend to develop
severe and critical forms more often, leading to an increased
mortality compared to people without diabetes [9, 10, 11].
So far, presence of diabetes mellitus as well as serum glucose
level are considered to constitute independent factors pre-
dicting morbidity and mortality in patients with SARS-CoV-2
[12, 13, 43]. This fact imposes an urgent need to study the
particular aspects of COVID-19 in people with diabetes.

Diabetes mellitus is associated with a chronic subclini-
cal inflammation, accompanied by multiple metabolic and
vascular disorders, which could constitute important patho-
genetic factors in the increased susceptibility of diabetic
patients to SARS-CoV-2 infection [14]. Possible mechanisms
could include facilitated interaction of the virus with target
cells, decreased viral clearance, tendency to an exaggerated
inflammatory response and cytokine cascade, as well as the
presence of an associated cardiovascular pathology [13].
Pathogenetic factors responsible for the severe forms of CO-
VID-19 in diabetic patients include increased ACE2 expres-
sion, increased levels of furin - a membrane protease of the
PCSK class involved in intracellular virus penetration and
replication, deficient function of T and B lymphocytes, exces-
sively increased levels of several cytokines such as IL-1, IL-
6, deficient phagocytosis by neutrophils, macrophages and
monocytes, impaired neutrophilic chemotaxis [9, 11, 14-16].
In this way, these factors could attenuate the interferonic an-
tiviral response and lead to a subsequent uncontrolled hy-
perinflammation due to late T lymphocyte activation [13].
The inflammatory storm induces an increase in the level of
serum D-dimers, direct activation of thrombin in conditions
of cellular hypoxia, as well as a massive secretion of tissue
factors by phagocytic cells. These factors subsequently ac-
tivate the external coagulation pathway leading to a state of
hypercoagulation or even disseminated intravascular coagu-
lation [12].



SARS-CoV-2 se ataseaza de celulele tinta prin intermediul
ECA2, o carboxipeptidaza transmembranara constituita din
805 aminoacizi, utilizand domeniul ei extracelular in calita-
te de receptor [1]. Aceasta este expresata de epiteliocitele
pulmonare, intestinale, renale si de endoteliocitele vaselor
sangvine (Figura 1). Pacientii cu diabet zaharat de tip 1 si 2
prezinta activitate enzimatica majorata si nivel urinar cres-
cut al ECA2, raportul dintre ECA2 si creatinina coreland po-
zitiv cu valorile glicemiei bazale si ale hemoglobinei glicate
[17]. Expresia enzimei respective este, de asemenea, majo-
rata la pacientii cu diabet de tip 1 si 2 care primesc trata-
ment cu inhibitori ai enzimei de conversie ai angiotensinei
si blocanti ai receptorilor angiotensinei 2. In consecints,
expresia majorata a ECA2 ar putea fi responsabila de faci-
litarea infectiei cu SARS-CoV-2. In plus, tratamentul antidi-
abetic cu tiazolidindione si agonistii receptorilor GLP-1, in
cazul pacientilor cu diabet zaharat tip 2 ar putea mari nivelul
ECAZ2 si perpetua patrunderea virusului in celule [11, 18].

Hiperglicemia ar putea majora riscul infectarii si replica-
rii virale prin intermediul cresterii directe a concentratiei de
glucoza in secretiile pulmonare, precum si ar putea inhiba
raspunsul imun antiviral al organismului [19]. De asemenea,
nu poate fi exclusa o legatura bidirectionala intre diabet si
COVID-19, virusul patogen fiind capabil de a decompensa
evolutia diabetului zaharat sau chiar a predispune pacientii
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SARS-CoV-2 attaches to target cells via ACE2, a trans-
membrane carboxypeptidase consisting of 805 aminoacids,
using its extracellular domain as a receptor [1]. The enzyme
is expressed by many tissues, especially by pulmonary, intes-
tinal, renal epitheliocytes and endotheliocytes of blood ves-
sels (Figure 1). Studies show that patients with type 1 and 2
diabetes mellitus have increased enzyme activity as well as
elevated urinary ACE2 levels, the ratio between ACE2 and
creatinine positively correlating with basal blood glucose lev-
els and glycated hemoglobin values [17]. Moreover, enzyme
expression is also increased in type 1 and 2 diabetic patients
receiving treatment with ACE inhibitors and ARBs. Based on
these possible mechanisms, increased ACE2 expression may
be responsible for facilitating SARS-CoV-2 infection. In ad-
dition, antidiabetic treatment with thiazolidinedione drugs
and GLP-1 receptor agonists in patients with type 2 diabetes
could increase the level of ACE2 and perpetuate the penetra-
tion of the virus into target cells [11, 18].

Persistent hyperglycemia could also increase the risk of
infection and viral replication by directly elevating the con-
centration of glucose in lung secretions, as well as by inhib-
iting the body’s antiviral immune response [19]. Also, a bi-
directional link between diabetes and COVID-19 cannot be
excluded, the pathogenic virus being able to decompensate
the evolution of diabetes or even to predispose patients with

GLP1RA
Insulin
Metformin
SGLT2i

ACE2

Fig. 1 Cdile comune ale SARS-CoV-2 si diabetului zaharat tip 2.
ACE?2 si DPP4 sunt receptori ai coronavirusului care controleaza inflamatia si fiziologia cardiometabolica.
DPP4 este un MERS-CoV receptor, dar nu pentru SARS-CoV-2. (Conform Drucker D., 2020).

Fig. 1 Shared pathways of SARS-CoV-2 and type 2 diabetes.
ACE2 and DPP4 are coronavirus receptors that control inflammation and cardiometabolic physiology.
DPP4 is a MERS-CoV, but not a SARS-CoV-2 receptor. (According to Drucker D., 2020).
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fara diabet in antecedente catre aceastd patologie [20]. Une-
le mecanisme posibile ar putea fi infectarea epiteliocitelor
pancreatice si hepatice cu SARS-CoV-2 cu instalarea secretiei
dereglate de insuling, precum si a insulinorezistentei, ce ar
induce dezechilibrul valorilor glicemice, posibila dezvoltare
ulterioara a unui raspuns autoimun contra beta celulelor
pancreatice sau a lezarii lor considerabile la pacientii cu pre-
dispozitie [12, 21].

Infectia cu SARS-CoV-2 la pacientii cu diabet zaharat ar
putea declansa stres excesiv cu eliberarea hormonilor dia-
betogeni glucorticosteroizi si catecolamine si avand drept
consecinta hiperglicemii persistente si variabilitate glicemi-
ca anormala. Aditional, pacientii cu COVID-19 si diabet za-
harat prezinta risc majorat de dezechilibru glicemic datorita
terapiei concomitente cu glucocorticosteroizi, in special in
formele severe, cu risc crescut de mortalitate [22].

In ce priveste efectele tratamentului antidiabetic asupra
evolutiei infectiei cu SARS-CoV-2, 1n studiile preclinice, met-
formina diminueaza markerii inflamatori prezentand acti-
une antiinflamatorie [17]. Aditional, acest preparat inhiba
protein-kinaza AMP activatd, posedand actiune antiprolife-
rativa si imunomodulatoare. Tiazolidindionele, inhibitorii
SGLT-2, precum si agonistii receptorilor GLP-1 ar putea fi im-
plicati In cresterea expresiei ECA2, ceea ce ar putea favoriza
infectarea cu SARS-CoV-2 [9, 23]. Pe de alta parte, inhibitorii
DPP-4 ar putea fi implicati in reducerea patrunderii intra-
celulare a SARS-CoV-2, datorita faptului ca DPP-4 serveste
drept receptor pentru coronavirusul sindromului respira-
tor al Orientului Mijlociu MERS-CoV, in acelasi fel cum ECA2
functioneaza in calitate de receptor pentru SARS-CoV-2 [9,
14, 16, 23]. Administrarea de insulind atenueaza expresia
ECA2 cu potential beneficiu in diminuarea deplasarii virusu-
lui in celulele tinta [13].

Tactica terapeutica ia in considerare o multitudine de fac-
tori precum valorile glicemice, starea hemodinamica, functia
renala si hepatica, riscul de hipoglicemii, statutul nutritio-
nal, interactiunile medicamentoase, precum si disponibilita-
tea preparatelor medicamentoase [24]. Pacientii cu control
precar al glicemiei prezinta risc majorat de complicatii si
deces. In cazul formelor usoare a infectiei pot fi continuate
preparatele antihiperglicemice orale cu ajustarea corespun-
zatoare a dozelor in dependentd de nivelul glicemic, insa cu
intreruperea administrarii inhibitorilor receptorilor SGLT-
2, datorita riscului cetoacidozei euglicemice si deshidrata-
rii [9]. In cazul pacientilor instabili se impune utilizarea cu
precautie a metforminei, iar instalarea sepsisului sau a dis-
functiilor severe renale sau hepatice presupune sistarea pre-
paratului. La pacientii cu COVID-19 si depletie volemica sau
sepsis sistemic, scaderea functiei renale necesita revizuirea
tratamentului antidiabetic oral si initierea insulinoterapiei.
In ceea ce priveste agonistii receptorilor GLP-1, in pofida
posibilelor efecte antiinflamatorii, in cazul dezvoltarii deshi-
dratarii, se recomanda hidratare adecvata, monitorizare ri-
guroasa si considerarea terapiei cu insulina [8]. Derivatii de
sulfoniluree ar trebui evitati la pacientii spitalizati cu forme
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no prior history of diabetes to this pathology [20]. Some pos-
sible mechanisms could be the infection of pancreatic and
hepatic epitheliocytes with SARS-CoV-2 with the installation
of abnormal insulin secretion, as well as insulin resistance
that would induce glycemic imbalance, potential further de-
velopment of an autoimmune response against pancreatic
beta cells or considerable damage in predisposed patients
[12, 21].

SARS-CoV-2 infection in patients with diabetes mellitus
could trigger an excessive stress state with an augmented
release of counter-regulatory hormones, such as glucocor-
ticoids and catecholamines resulting in persistent hypergly-
cemia and abnormal glycemic variability. Additionally, since
many patients with COVID-19 and diabetes receive concomi-
tant glucocorticoid therapy due to the clinical course of the
infection, they are at an increased risk of glycemic imbalance,
especially in severe forms, with a subsequent increased risk
of mortality [22].

Regarding the effects of antidiabetic treatment on the
evolution of SARS-CoV-2 infection, preclinical studies show
that metformin decreases inflammatory markers having an
antiinflammatory action [17]. Additionally, it inhibits AMP
activated protein kinase, showing antiproliferative and im-
munomodulatory action. Thiazolidinedione drugs, SGLT-2
inhibitors, as well as GLP-1 receptor agonists, could be in-
volved in increasing ACE2 expression that could promote
SARS-CoV-2 infection [9, 23]. On the contrary, DPP-4 inhibi-
tors could be involved in reducing the intracellular penetra-
tion of SARS-CoV-2, due to the fact that DPP-4 serves as a
receptor for Middle East respiratory syndrome coronavirus
MERS-CoV, in the same way that ACE2 functions as a recep-
tor for SARS-CoV-2 [9, 14, 16, 23]. Insulin administration
might also be beneficial by attenuating ACE2 expression
with potential advantage in decreasing virus displacement
in target cells [13].

The therapeutic tactics take into account a multitude of
factors such as glycemic values, hemodynamic status, renal
and hepatic function, risk of hypoglycemia, nutritional sta-
tus, drug interactions, as well as the availability of different
drugs that differs across the globe [24]. Patients with poor
blood glucose control are at increased risk for complica-
tions and death. In patients with mild forms and course of
COVID-19 infection, oral antidiabetic drugs can be contin-
ued, however the drugs need appropriate dose adjustment
depending on the current glycemic level. However, SGLT-2
inhibitors should be discontinued, due to their potential
mechanism to increase the risk of euglycemic ketoacidosis
and dehydration [9]. In the case of unstable patients, a cau-
tious use of metformin is required, discontinuing its admin-
istration in case of onset of sepsis or severe renal or hepatic
dysfunction. In patients with COVID-19 and volume deple-
tion or systemic sepsis, decreased kidney function requires a
reevaluation of the current antidiabetic treatment especially
of the oral antihyperglycemic drugs and initiation of insulin
therapy. Regarding GLP-1 receptor agonists, despite their



severe de infectie, datoritd riscului majorat de hipoglicemie
[17]. In cazul pacientilor cu detresa respiratorie sau aflati la
ventilatie mecanica se impune necesitatea insulinoterapiei
cu monitorizarea glicemiei [9]. Insulina poseda efect antiin-
flamator, aceasta diminuand nivelul biomarkerilor inflama-
tori la pacientii cu patologie criticd [17]. In cazul pacienti-
lor cu diabet zaharat tip 1, acestia ar trebui sa monitorizeze
frecvent atat glicemia, cat si corpii cetonici urinari, in cazul
dezvoltarii hiperglicemiei si febrei, si sa administreze supli-
mentar bolusuri de corectie pentru mentinerea normoglice-
miei [10].

In ceea ce priveste medicatia concomitents, precum IECA
sau ARA, lipsa datelor certe privind beneficiul sau riscul ad-
ministrarii acestora face rezonabild continuarea utilizarii
acestei clase de preparate. Statinele prin intermediul efec-
tului inhibitor asupra factorului nuclear kappa B (NFkB),
ar putea avea rol 1n inhibitia cascadei citokinice prezente in
COVID-19 [9].

Pe langa controlul riguros al glicemiilor, in cazul pacien-
tilor cu diabet si COVID-19 este absolut imperativ de a lua in
considerare si de a monitoriza posibilele interactiuni medi-
camentoase, precum administrarea concomitenta de hidro-
xiclorochina ce poseda actiune hipoglicemianta [23]. Desi,
principala problema impusa la acesti pacienti este hipergli-
cemia, totusi posibilitatea hipoglicemiei datorate tratamen-
tului antihiperglicemic si antiviral nu trebuie exclusa [14].

Recomandari pentru pacientii cu DZ in conditiile pande-
miei cu COVID-19:

* monitorizarea glicemiei si mentinerea nivelului glice-
mic in intervalul 4-10 mmol/I in mai mult de 70% din
timp, precum si monitorizarea corpilor cetonici urinari;
continuarea terapiei antidiabetice, asigurarea suficien-
ta a rezervelor de medicamente;
asigurarea unei alimentatii echilibrate, bogate in vita-
mine si minerale, hidratare adecvatsa;
activitate fizica, chiar si In conditii casnice;
continuarea terapiei antihipertensive, hipolipemiante;
= minimalizarea expunerii la SARS-CoV-2, prin respecta-

rea igienei personale, distantarii sociale si consultatii-
lor medicale la distant3, la necesitate.

COVID-19 si obezitatea

Tot mai multe studii pozitioneaza obezitatea, alaturi de
varsta inaintata, diabetul zaharat, maladiile cardiace si res-
piratorii pre-existente, ca factor de risc independent pentru
dezvoltarea formelor severe de infectie cu virusul SARS-
CoV-2, inclusiv Sindromul de Detresa Respiratorie la Adult
[25]. Obezitatea poate compromite ventilatia prin Tmpie-
dicarea excursiei diafragmale, afectarea raspunsul imun la
infectia virala [26], este pro-inflamatorie si induce diabetul
zaharat si stresul oxidativ, care afecteaza negativ functia car-
diovasculard [27]. In plus, pentru persoanele cu obezitate
morbida, gestionarea COVID-19 cu evolutie severa poate fi,
de asemenea, compromisad de provocari in diagnostic si tra-
tament, cauzate de efectele fizice ale obezitatii.

De ce pacientii obezi prezintd un tablou clinic agravat,
comparativ cu persoanele normoponderale?
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possible anti-inflammatory effects, rigorous monitoring
and consideration of insulin therapy are recommended es-
pecially in dehydrated patients [8]. Sulfonylurea derivatives
should be avoided in hospitalized patients with severe forms
of infection due to the increased risk of hypoglycaemia [17].
In patients with respiratory distress or mechanically venti-
lated patients, insulin therapy with glycemic monitoring is
required [9]. Insulin has an anti-inflammatory effect, dimin-
ishing the level of inflammatory biomarkers in patients with
critical pathology [17]. In patients with type 1 diabetes, it is
absolutely imperative to frequently monitor not only blood
glucose levels but also urinary ketone bodies if persistent
hyperglycemia or fever develops due to an increased risk of
diabetic ketoacidosis development, as well as administer ad-
ditional corrective boluses to maintain normoglycemia [10].

With regard to concomitant medication, such as ACE in-
hibitors or ARBs, the lack of clear data on the benefit or risk
of their administration makes it reasonable to continue us-
ing them unless contraindications are present. Statins could
also be benefic because of their inhibitory effect on nuclear
factor kappa B (NFkB), and possible ability to inhibit the cy-
tokine cascade present in COVID-19 [9].

In addition to rigorous blood glucose control, it is ab-
solutely imperative to consider and monitor possible drug
interactions in patients with diabetes and COVID-19, such
as concomitant administration of hydroxychloroquine that
possesses hypoglycemic action and antidiabetic drugs [23].
Although the main problem in these patients is persistent
hyperglycemia, the possibility of hypoglycemia due to paral-
lel antihyperglycemic and antiviral treatment should not be
ruled out [14].

Recommendations for patients with diabetes mellitus in
the COVID-19 pandemic:

= monitoring blood glucose and maintaining blood glu-

cose levels in the range of 4-10 mmol / 1 more than
70% of the time, as well as monitoring urinary ketone
bodies;

= continuation of antidiabetic therapy, sufficient supply

of medicines;

= ensuring a balanced diet, rich in vitamins and minerals,

adequate hydration;

= physical activity, even at home;

= continuation of antihypertensive, lipid-lowering thera-

py;

= minimizing exposure to SARS-CoV-2, by respecting per-

sonal hygiene, social distancing and long-distance me-
dical consultations, as needed.

COVID-19 and obesity

A growing number of studies are positioning obesity,
along with advanced age, diabetes, pre-existing heart and
respiratory diseases, as an independent risk factor for the
development of severe forms of SARS-CoV-2 virus infection,
including Adult Respiratory Distress Syndrome [25]. Obesity
can compromise ventilation by preventing diaphragmatic
travel, impairing the immune response to viral infection
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Persoanele obeze au defecte la diferite nivele ale raspun-
sului imun Tnnascut si dobandit, caracterizate prin inflama-
tie cronica subclinica [28]. Pacientii obezi au o concentratie
mai mare de citokine pro-inflamatorii, cum ar fi TNF-alfa,
MCP-1 si IL-6, produse in principal de tesutul adipos visceral
si subcutanat, ceea ce duce la un defect In imunitatea Innas-
cutd [29]. Atunci cand este prezentat un antigen, inflamatia
cronica cauzata de obezitate, determina o activare redusa
a macrofagilor si o producere exagerata de citokine pro-in-
flamatorii [30]. Avand 1n vedere ca subiectii cu obezitate au
un mediu proinflamator, este estimat ca COVID-19 ar putea
agrava si mai mult inflamatia, expunandu-i la niveluri mai
mari de molecule inflamatorii circulante, comparativ cu su-
biectii cu indicele IMC normal. Aceasta ar putea explica ris-
cul crescut de complicatii severe ale COVID-19 la obezi [31].

De asemenea, raspunsurile celulelor B si T sunt afectate
la pacientii obezi, ceea ce provoaca o susceptibilitate crescu-
ta si o Intadrziere a rezolvarii infectiei virale.

Desi efectele COVID-19 asupra pacientilor cu obezitate
nu au fost incd pe deplin descrise, experienta gripei HIN1
ar trebui sa serveasca drept precautie In managementul pa-
cientilor cu obezitate si In special a pacientilor cu obezitate
severd. In timpul pandemiei virusului gripal AH1N1, la pa-
cientii cu obezitate a fost descris un raspuns pro-inflamator
perturbat, care a contribuit la dezvoltarea leziunilor pulmo-
nare severe [32], complicatii care sunt frecvent intalnite si in
cazul infectiilor severe cu SARS-CoV-2.

Comorbiditatile asociate obezitatii ar putea fi un factor
de risc aditional pentru complicatiile COVID-19 in obezitate.
Diabetul zaharat tip 2, hipertensiunea arteriala si patologiile
cardiovasculare au fost frecvent detectate la pacientii cu CO-
VID-19, sugerand ca ar putea creste riscul mortalitatii [31].

Un studiu efectuat pe un lot de 265 de pacienti din Statele
Unite ale Americii, a constatat o corelatie inversa semnifica-
tiva intre varsta si IMC, in care persoanele mai tinere inter-
nate in spital aveau mai multe sanse de a fi obeze [33]. Nu a
existat nicio diferenta in functie de sex (p = 0.9). IMC median
a fostde 29.3 kg / m?, doar 25% dintre indivizi aveau un IMC
sub 26 kg / m? si 25%, depasind un IMC de 34.7 kg / m? [33].

Conform raportului Centrului National de Audit si Cer-
cetare in Terapie Intensiva din Marea Britanie (ICNARC),
s-a observat ca 72,1% din 775 de pacienti cu COVID-19 au
fost supraponderali sau obezi si ca printre pacientii cu IMC
>30 kg / m? care au fost internati in sectia de terapie intensi-
va, 60,9% dintre ei au murit [34].

Intr-un studiu retrospectiv de cohorti efectuat intr-un
centru francez, evaluand 124 pacienti consecutivi internati
in terapie intensiva pentru SARS-CoV-2, s-a observat ca obe-
zitatea (IMC >30 kg/m?) si obezitatea severa (IMC >35 kg/
m?) au fost prezente 1n 47,6% si, respectiv, 28,2% din cazuri,
iar numarul pacientilor care au necesitat ventilatie mecani-
cd invaziva (VMI) a crescut proportional cu categoria IMC
(p<0,01) siafostceamaimarelapacientii cu IMC > 35 kg/m?
(85,7%) [25].

O alta afectiune Intalnita frecvent la subiectii cu obezitate
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[26]; it is pro-inflammatory and induces diabetes and oxi-
dative stress that adversely affects cardiovascular function
[27].In addition, in people with morbid obesity, the manage-
ment of COVID-19 with severe evolution may also be com-
promised by diagnosis and treatment challenges caused by
the physical effects of obesity.

Why does obese patients have an aggravated clinical pic-
ture, compared to healthy weight individuals?

Obese subjects show defects at different levels of the
innate and adaptive immune response, characterized by
chronic subclinical inflammation [28]. Obese patients have
a higher concentration of pro-inflammatory cytokines, such
as TNF-alpha, MCP-1 and IL-6, released mainly by visceral
and subcutaneous adipose tissue, leading to an impairment
of the innate immunity [29]. In the presence of an antigen,
the obesity-caused chronic inflammation leads to a reduced
macrophage activation and excessive release of pro-inflam-
matory cytokines [30]. Given that obese subjects have a
proinflammatory background, it is estimated that COVID-19
could further aggravate inflammation, exposing them to
higher levels of circulating inflammatory molecules in com-
parison to subjects with normal BMI. This could explain the
increased risk of severe complications of COVID-19 in obese
subjects [31].

B-cell and T-cell responses are also affected in obese pa-
tients, leading to increased susceptibility and delayed reso-
lution of viral infection.

Although the effects of COVID-19 on obese patients have
not yet been fully described, the experience of HIN1 influen-
za should serve as a precaution in the management of obese
patients and especially severely obese patients. During the
AH1N1 influenza pandemic, a dysregulated pro-inflammato-
ry response has been described in obese patients, which has
contributed to the development of severe lung lesions [32]
that are also common in severe SARS-CoV-2 infections.

Obesity-related comorbidities could be an additional risk
factor for COVID-19 issues in obesity. Type 2 diabetes, high
blood pressure and cardiovascular diseases have been fre-
quently traced in patients with COVID-19, suggesting that
they may increase the risk of mortality [31].

The study of a dataset of 265 pacients in the United States
found a significant inverse correlation between age and BM],
in which younger subjects admitted to hospital were more
likely to be obese [33]. There was no sex-related difference
(p = 0.9). The median BMI was 29.3 kg/m? with only 25% of
subjects having a BMI below 26 kg/m? and 25% exceeding a
BMI of 34.7 kg/m? [33].

According to the report of the Intensive Care National
Audit & Research Centre of the United Kingdom (ICNARC),
it was observed that 72.1% of 775 patients with COVID-19
were overweight or obese and among patients with BMI
>30 kg/m?, who were admitted to the intensive care unit,
60.9% of them died [34].

In a retrospective cohort study conducted in a French
center evaluating 124 consecutive patients admitted to in-
tensive care for SARS-CoV-2, it was observed that obesity



este boala ficatului gras non-alcoolic [35]. La acesti pacienti,
nivelul IL-6 a prezis In mod independent o inflamatie sporita
a ficatului, ceea ce ar putea juca un rol sinergic in declan-
sarea unei severititi sporite a COVID-19 [36]. In acest sens,
intr-un studiu realizat in trei spitale chineze, au fost analizati
66 de pacienti cu boala ficatului gras non-alcoolic, evaluat
prin tomografie computerizata si COVID-19 confirmat prin
analize de laborator [37]. S-a observat ca pacientii cu boala
ficatului gras non-alcoolic si obezitate au avut o evolutie mai
severd a infectiei SARS-CoV-2, decat cele non-obeze (37,5%
vs. 9,5%, p = 0,021), subiectii cu COVID-19 sever au fost mai
obezi in comparatie cu cei cu boald non-severa (89,5% vs.
59,6%, p = 0,021), In timp ce prezenta obezitdtii la pacientii
cu boala ficatului gras non-alcoolic a fost asociata cu un risc
de 6 ori mai mare de evolutie grava a COVID-19, iar aceasta
asociere a ramas semnificativa chiar si dupa ajustarea dupa
varsta, sex, fumat, diabet, hipertensiune arteriala si dislipi-
demie, sugerand cd, in context de boala ficatului gras non-
alcoolic, obezitatea reprezinta un factor de risc important
pentru gravitatea COVID-19.

Inflamatia cronica si afectarea fibrinolizei determinate
de obezitate, contribuie la cresterea riscului de dezvoltare a
trombozei, care In prezent pare a fi unul dintre mecanismele
potential implicate In agravarea afectarii pulmonare si de-
ces, acest lucru justificand utilizarea heparinei, atat in scop
profilactic, cat si terapeutic in diferite protocoale utilizate la
pacientii cu COVID-19 [38].

De asemenea, In obezitate este frecvent intalnit deficitul
de vitamina D, care creste riscul de infectii sistemice si afec-
teaza raspunsul imunitar [39].

Dismicrobismul intestinal este un alt factor important
potential implicat in riscul crescut de a dezvolta forme se-
vere de COVID-19 in obezitate. Este cunoscut cd obezitatea
in sine este asociata cu alterarea compozitiei microbiomului
intestinal care, la randul sau, este esential pentru reglarea
sistemului imun al gazdei si protectia impotriva infectiilor.
Mai mult decat atit, microbiomul intestinal are, de aseme-
nea, un rol in atenuarea daunelor cauzate de infectie. De
fapt, unele protocoale pentru tratamentul COVID-19, includ
utilizarea probioticelor pentru a mentine echilibrul microbi-
otei intestinale si, prin urmare, fortificarea indirecta a siste-
mului imun [40, 41].

Trebuie sa recunoastem ca persoanele cu obezitate se
confrunta cu multe provocari, inclusiv prejudecati si stigma-
tizare [42], ceea ce poate determina ca persoanele obeze sa
evite sau sa intarzie contactarea medicului in timpul acestei
pandemii, ceea ce poate duce la evolutie mai severa a CO-
VID-19 [43].

Insuficienta suprarenald

Insuficienta suprarenald este o afectiune cronica carac-
terizata prin lipsa producerii de cortizol, tratamentul careia
consta in administrarea glucocorticosteroizilor pe tot par-
cursul vietii.

Se stie ca pacientii cu insuficienta suprarenala primara si
hiperplazie suprarenala congenitald au un risc general usor
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(BMI >30 kg/m?) and severe obesity (BMI > 35 kg/m?) were
present in 47.6% and 28.2% of cases, respectively, and the
number of patients requiring invasive mechanical venti-
lation (IMV) increased in proportion to the BMI category
(p<0.01) and it was greatest in patients with BMI >35 kg/
m? (85.7%) [25].

Another commonly encountered condition in obese
subjects is nonalcoholic fatty liver disease [35]. In these
patients, the IL-6 level independently predicted increased
inflammation of the liver, which could play a synergic role
in triggering increased severity of COVID-19 [36]. In this re-
gard, in a study conducted in three Chinese hospitals, there
were evaluated 66 patients with nonalcoholic fatty liver dis-
ease, screened by computed tomography and COVID-19 con-
firmed by laboratory tests [37]. It was noted that patients
with nonalcoholic fatty liver disease and obesity had a more
severe evolution of SARS-CoV-2 infection compared to the
non-obese ones (37.5% vs. 9.5%, p = 0.021); subjects with
severe COVID-19 were more obese compared to those with
non-severe disease (89.5% vs. 59.6%, p = 0.021), whereas
the presence of obesity in patients with nonalcoholic fatty
liver disease was associated with a 6-fold increased risk of
severe COVID-19, and this association remained significant
even after adjusting for age, sex, smoking, diabetes, hyper-
tension and dyslipidemia, suggesting that in the context of
nonalcoholic fatty liver disease, obesity is an important risk
factor for the severity of COVID-19.

Chronic inflammation and impaired fibrinolysis caused
by obesity contribute to an increased risk of thrombosis,
which currently appears to be one of the mechanisms po-
tentially involved in aggravation of lung damage and death,
justifying the use of heparin for both prophylactic and thera-
peutic purposes in different protocols used in patients with
COVID-19 [38].

Vitamin D deficiency is also common in obesity, increas-
ing the risk of systemic infections and affecting the immune
response [39].

Intestinal dysmicrobism is another important factor po-
tentially involved in the increased risk of developing severe
forms of COVID-19 in obesity. It is known that obesity itself
is associated with alteration of gut microbiome composition,
which, in its turn, is essential for regulating the host immune
system and protecting against infections. Moreover, the gut
microbiome also has arole in attenuating the damage caused
by infection. In fact, some protocols of COVID-19 treatment
include the use of probiotics to maintain the balance of the
intestinal microbiota and, thus, the indirect strengthening of
the immune system [40, 41].

One has to acknowledge that people with obesity face
many challenges, including prejudice and stigma [42], which
may cause obese people to avoid or delay contact with their
physician during this pandemic, which may lead to more se-
vere COVID-19 evolution [43].

Adrenal insufficiency

Adrenal insufficiency is a chronic condition characteri-
zed by lack of cortisol production, the treatment consisting
of lifelong administration of glucocorticosteroids.
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crescut de contractare a infectiilor. Mai mult decat atat, insu-
ficienta suprarenala este asociata cu un defect al imunitatii
innascute la nivel de actiune a neutrofilelor si a celulelor NK
[44]. Acest lucru poate explica aceasta rata usor crescutd a
bolilor infectioase la acesti subiecti, precum si o mortalitate
generald crescuta. Aceasta din urma ar putea fi explicatd side
o crestere compensatorie insuficienta a dozei de hidrocorti-
zon in momentul Inceperii unui episod infectios. Din toate
aceste motive, pacientii cu insuficienta suprarenala pot avea
un risc mai mare de complicatii medicale si, eventual, un risc
crescut de mortalitate In cazul infectiei cu SARS-CoV-2 [45].
Pana in prezent, nu exista date raportate cu privire la conse-
cintele COVID-19 la persoanele cu insuficienta suprarenala.

In cazul suspiciunii de COVID-19 si aparitiei simptomelor
minore de imbolnavire, dozele de substitutie ale hormonilor
glucocorticoizi trebuie imediat dublate (cel putin), pentru a
evita criza addisoniana [45].

Concluzii

Diabetul zaharat si obezitatea sunt nozologii caracteriza-
te prin disfunctii importante la nivelul imunitatii. Astfel, su-
biectii cu diabet si obezitate reprezintd un grup de pacienti
cu risc crescut de complicatii severe ale COVID-19, necesita-
te crescuta de spitalizare si mortalitate inalta. Persoanele cu
insuficienta suprarenald, pot avea risc mai mare de compli-
catii medicale ale COVID-19, ceea ce impune o atentie spori-
ta asupra acestei categorii de indivizi. Este extrem de impor-
tant ca acestia sa evite infectarea, urmand sfaturile generale
de prevenire date de autoritati, pentru a reduce raspandirea
virusului.
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