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Dealing with COVID-19:
Through Endocrinologist’s Eyes
Endokrinologların Gözüyle COVID-19 ile Mücadele
Cem SULU,

Pınar KADIOĞLU

Less than a year ago, none of us had heard of novel coronavirus disease (COVID-19). Today, it has become the main
topic of our daily conversations. This disastrous disease has
united the medical professions belonging to various specialties to fight against the disease in collaboration. However,
the exact role of endocrinologists still remains elusive. The
coronavirus could potentially infect organs other than the
lungs, such as the pancreas, thyroid, adrenal glands, and
pituitary, as reflected by various endocrinological manifestations. The direct invasion of organ systems and indirect
mechanisms such as induction of autoimmunity could be
responsible for the endocrinological consequences. A large
body of literature on its pathophysiology, management, and
associated conditions is growing, and its association with
endocrinological diseases is increasingly being recognized.
However, data that would guide the proper management of
these endocrinological disorders during this novel pandemic
are still lacking. This review presented a brief overview of
the association of COVID-19 with endocrinological diseases
and methods to ease the management of some frequently
encountered endocrinological problems.

Bir yıldan az bir süre önce hiçbirimiz yeni koronavirüs hastalığı (COVID-19) hakkında fikir sahibi değildik. Günümüzde
ise bu hastalık hayatımızın merkezine yerleşmiş vaziyette.
Virüsle mücadele için çeşitli uzmanlık branşlarından hekimler bir araya geldiler. Bu topkeyün savaşta endokrinologlara
düşen spesifik görevler henüz net değildir. Koronavirüs akciğer dışında pankreas, tiroid, hipofiz bezi ve adrenal bezler
gibi endokrin sisteme ait organlara da hasar vererek endokrinolojik semptom ve bulgulara yol açabilir. Endokrinolojik manifestasyonların altında yatan muhtemel mekanizma
organ sistemlerinin virüs tarafından invazyonu ve otoimmünitenin tetiklenmesi ile açıklanabilir. COVID-19’un patofizyolojisi, tedavisi ve eşlik eden komorbititeler hakkında
literatür günden güne zenginleşmekte, virüsün endokrinolojik hastalıklar ile olan ilişkilerine ait farkındalık artmaktadır. Buna karşın pandeminin seyrinde rastlanan
endokrinolojik problemlerin akılcı yönetimi aydınlatılmaya
muhtaçtır. Bu derleme COVID-19 ile endokrinolojik hastalıkların arasındaki ilişkiye ışık tutmak ve COVID-19 seyrinde
sıkça rastlanılan endokrinolojik hastalıkların tedavisine yol
göstermek amacıyla yazıldı.
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Introduction
Less than a year ago, none of us had heard
of the novel coronavirus disease (COVID-19)
and very few people were aware of the existence of such virus called “coronavirus”;
however, today, it stays to the core of our
daily lives. The World Health Organization

declared COVID-19 as pandemic on 11
March, and since then, this global health
problem continues to spread worldwide despite vigorous efforts. Unexpectedly, this
disastrous disease has united the medical
professions belonging to various specialties
to fight against the disease in collaboration.
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However, the particular role of endocrinologists is yet to be determined.
The pathogenesis of COVID-19 involves the
entry of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) into host cells
through angiotensin-converting enzyme 2
(ACE2). This enzyme acts as a receptor for
SARS-CoV-2 and is found in various organs
other than the lungs, such as the pancreas,
thyroid, adrenal glands, and pituitary. The
expression of ACE2 may explain endocrinological complications of the virus. According
to some but not all published data until date,
patients with diabetes are apparently more
prone to COVID-19, and once they get infected, the prognosis is worse. This holds
true for obese patients with COVID-19, as
they need more intensive care and intubation more readily. Moreover, the virus may
itself locate in the thyroid gland, as the gland
is strictly contiguous to the structures of the
superior airway. It can also cause subacute
thyroiditis like any other viral infections. The
consequent thyrotoxicosis may worsen cardiac instability, with increased morbidity. Serious systemic infections also entail the
possibility of the sick euthyroid syndrome,
further complicating the proper evaluation of
thyroid function tests. For any acute illness,
COVID-19 may cause acute adrenal insufficiency (AI), necessitating the implementation of glucocorticoids. In addition to these,
the virus can trigger autoimmune processes
that may have various endocrinological consequences. A wide spectrum of hormonal derangements caused by direct and indirect
mechanisms may occur throughout the
course of COVID-19 and warrants endocrinologists to take more responsibility on the
frontline. A large body of literature on its
pathophysiology, management, and associated conditions is growing; however, several
unanswered questions remain concomitantly, rendering COVID-19 still a hot topic.
This review aimed to present a brief
overview of the association of COVID-19
with endocrinological diseases and to guide
endocrinologists encountering this disease.

that diabetes has profound inhibitory effects
on the immune system (2,3). During SARSCoV-1 (2002) and influenza A (2009) pandemics, patients with diabetes more often
suffered from complications requiring hospitalization, needed more intensive care, and
had a higher rate of mortality than those
without diabetes (4,5). This will probably
hold true for COVID-19 as more than half of
severe cases have diabetes (6). Numerous
studies have reported a high prevalence of
diabetes among patients with COVID-19,
with some of them reaching up to 37% (7).
Another study from Italy noted that diabetes
was the second most common comorbidity
associated with COVID-19 after hypertension
(8). Several postulated mechanisms exist regarding this close relationship.
Chronic hyperglycemia and co-existent visceral obesity induce a pro-inflammatory milieu that exerts negative effects on
leukocyte chemotaxis and phagocytosis.
Moreover, diabetes impairs the secretion of
inflammatory cytokines such as interleukin
1, interleukin 6, and tumor necrosis factor.
Immunoglobulins are glycosylated, a
process that diminishes their biological functions (9). Another possible explanation
unique to COVID-19 can be an increased expression of ACE2 because of treatment with
ACE inhibitors (ACEI) and angiotensin receptor blockers or de novo upregulation of
this enzyme in patients with diabetes (10).
The association of COVID-19 with diabetes
would be more complex than expected. Exocrine pancreas injury during severe COVID19 infection has been speculated in 17% of
patients as manifested by increased serum
amylase and/or lipase (11). Moreover, there
are published data suggesting that SARSCoV-induced pancreatic beta cell damage
can be responsible for the development of
acute diabetes in patients infected with
SARS (12). Although coronaviruses are not
typically deemed to play a role in the
etiopathogenesis of type 1 diabetes mellitus,
SARS-CoV and SARS-CoV-2 are potential
environmental triggers for the development
of type 1 diabetes mellitus. This fact is suggestive of a vicious cycle between COVID19 and diabetes. Drugs used for treating
COVID-19 (lopinavir and ritonavir) can increase insulin resistance and hence worsen
glycemic control (13).

COVID-19 and Diabetes Mellitus

Patients with diabetes are more prone to infectious diseases because of multiple perturbations of both innate and humoral immunity
(1). Previous viral pandemics have proven
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regarding their preventive functions against
viral contamination and attenuated complications remains to be established (23). The
robust relations between respiratory tract infections and DPP4 inhibitors have not been
completely conceptualized yet (25). All these
findings indicate a reasonable but poorly established relationship between DPP4 inhibitors and COVID-19. The same is true for
SGLT2 and pioglitazone (26,27). Therefore,
the possible role of antidiabetics in COVID19 pathophysiology, course, and complications has been suggested through various
mechanisms. Some proposals are contradictory, as outlined above. To date, no concrete
evidence exists to prefer one class of antidiabetics over another.
Another highly debated topic is the use of
ACEIs and angiotensin II receptor blockers
(ARB). Previous studies have indicated that
the renin-angiotensin-aldosterone system
(RAAS) inhibitors increase the expression of
ACE2 , which acts as a receptor for coronavirus invasion (28). Hence, there have
been concerns about the increased predisposition to develop infection and increase
the severity of COVID-19. These drugs are
essential in the treatment of chronic complications of diabetes. Several attempts have
been made to elucidate the associations between RAAS inhibitors and COVID-19. Current data recommend not to discontinue
ACEIs or ARBs in the COVID-19 pandemic
(29). Further studies with a large number of
patients are needed to draw definitive conclusions regarding COVID-19, treatment of
diabetes, and its complications. Until then,
patients with these conditions should be instructed to continue their usual care.
Optimal glycemic control is of great significance; all patients with COVID-19 should
have a baseline evaluation of glycemic status. Among those with prior diabetes, strict
blood glucose monitoring, and appropriate
interventions are mandatory. The “sick-day
rules” need to be followed to overcome imminent diabetes decompensation. If this
does not prevent the glycemic status from
getting worse, contacting healthcare
providers through telephone, e-mail, or
video conference is recommended. The
same rules of social distancing and personal
hygiene for the community also meticulously
apply to patients with diabetes.

Some studies have ranked hypertension and
cardiovascular diseases as the top-tier risk
factors for a dismal prognosis of COVID-19
(14). Obesity and cardiovascular diseases
are well-known comorbidities in patients
with diabetes (15). Therefore, diabetes and
its associated conditions together make patients more susceptible to COVID-19 and
worsen the outcome. Although there are hypothetical concerns regarding the effects of
renin angiotensin blockers and some antidiabetic treatment on COVID-19, no concrete
evidence exists that suggest drug modification (13,16). Metformin is protective against
pneumonia through its immunomodulatory
and antiproliferative effects in rat models
(17). It also reduces the mortality rate from
COVID-19 (18). Patients with diabetes are
advised to continue metformin irrespective
of their COVID-19 status.
ACE-2 has been believed to act as a receptor for the coronavirus (19). Pioglitazone increases the expression of ACE-2. Therefore,
some clinicians avoid prescribing this drug
in patients with diabetes infected with
COVID-19 (19). In a study that compared
sulfonylureas and thiazolidinediones, thiazolidinediones were found to be protective
against pneumonia (20).
In addition to pioglitazone, sodium-glucose
co-transporter-2
inhibitors
(SGLT-2i),
glucagon-like peptide-1 receptor agonists
(GLP-1Ra), and insulin may increase the expression of ACE-2 (19). SGLT-2i and GLP1Ra are shown to be beneficial in
cardiovascular and renal complications of diabetes, which worsen the course of COVID19 (21,22). The association between ACE-2
expression and antidiabetic drugs represents only a minority of complex interplay
between diabetes treatment and COVID-19.
Inflammation plays a major role during
COVID-19. Dipeptidyl peptidase 4 (DPP4) is
expressed in various tissues, including the
immune system. It plays crucial functions in
glucose and insulin homeostasis and in the
propagation of inflammation (23). In addition, it was suspected to act as a receptor for
another coronavirus MERS-CoV (24). High
mortality in patients with diabetes infected
with MERS-CoV has been associated with
DPP4-related immune dysregulation. Previous studies have revealed their anti-inflammatory properties. However, the hypothesis
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tropenia, which may, in turn, ease the progression of COVID-19 (35). The symptoms
of agranulocytosis, such as fever, sore
throat, and mouth ulceration, may overlap
with that of COVID-19, hindering the differential diagnoses between the two diseases.
Patients on ATDs who experienced symptoms suggestive of neutropenia should discontinue the drug and approach healthcare
services for an urgent blood count (35). In
these patients, testing for COVID-19 should
also be considered depending on the presentation. Thrombocytopenia and lymphocytopenia are hematologic alterations observed
throughout the COVID-19 course and do not
warrant treatment cessation (36). If a full
blood count cannot be performed instantly at
the onset of symptoms suggestive of neutropenia, withdrawing ATD and restarting
after one week is recommended if the symptoms have disappeared (35). If symptoms
reoccur, patients are strongly advised to
seek for urgent medical attention for considering alternative treatments.
Patients previously diagnosed with hypothyroidism do not need any particular precaution
regarding COVID-19. Thyroid replacement
therapy should be continued as usual. If a
patient’s condition worsen or there is significant weight change, thyroid function testing
is recommended for dose modification.
Similar to other systemic diseases, severe
COVID-19 is expected to cause low T3 syndrome, particularly if the infection involves
the lower respiratory tract (35,37). This syndrome may be an adaptive response to
acute illnesses and current data are not in
favor of specific intervention (38).
Subacute thyroiditis (SAT) is a self-limited
thyroid disease, which is typically preceded
by the upper respiratory tract infection (39).
It is characterized by neck pain, general
symptoms, and thyroid dysfunction. SAT
treatment includes beta blockers, steroids,
or nonsteroidal anti-inflammatory drugs, depending on the clinical presentation. Interim
guidance from the World Health Organization on the treatment of COVID-19 recommends against the use of steroids if not
indicated for another reason (40). However,
it is possible that thyrotoxicosis may negatively affect COVID-19. In a case series, no
patients who experienced severe discomfort
and were treated with steroids developed

COVID-19 and Obesity

The prevalence of obesity among patients
hospitalized with COVID-19 was 61.3%;
however, it may differ among different populations (30). Hence, the effects of obesity
on patients with COVID-19 remain to be elucidated. A meta-analysis confirmed that obesity
might
increase
the
risk
for
hospitalization, the need of invasive mechanical ventilation, intensive care unit admission, and mortality in patients with
COVID-19 (31). The exact mechanisms
through which obesity worsens COVID-19
remain to be established. Moreover, severe
obesity is associated with sleep apnea syndrome and surfactant dysfunction that may
complicate the disease course (15). Despite
unproven, chronic low-grade inflammation of
abdominal obesity may disturb immune responses through adipokines and cytokines
such as tumor necrosis factor-alpha (32). It
can also have deleterious effects on the lung
parenchyma and bronchi, aggravating respiratory failure (32). Several comorbidities
such as diabetes mellitus, cardiovascular diseases, and malignancy exist with obesity,
which may increase COVID-19 severity (33).
These findings highlight the need for meticulous preventive measures against COVID19 in obese people and increased awareness
of the risks that could worsen the prognosis.
COVID-19 and Thyroid Disease

Autoimmune thyroid disease is a common
condition. Patients with both hyperactive
and hypoactive thyroid seek medical guidance irrespective of whether they belong to
a high-risk group. In these patients, blood
monitoring to adjust thyroid medications or
ensure euthyroidism overcomes the risk of
COVID-19 exposure.
Fortunately, no firm evidence exists indicating that patients with existing autoimmune
thyroid disease are more prone to COVID-19
or thyroid disease itself worsens the outcome.
The use of antithyroid drugs (ATD) during
COVID-19 pandemic presents a clinical challenge. A precautionary approach should be
followed while awaiting further information.
The use of these medications causes the risk
of agranulocytosis, a rare but fatal complication with an incidence rate of 2.4-15.4 cases
per million population/year (34). Patients
with agranulocytosis experience severe neu-
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signs or symptoms suggestive of COVID-19
relapse during follow-up (41). Therefore, it
can be concluded that selected SAT patients
may benefit from a low-dose regimen of
steroid treatment. This may overcome negative outcomes associated with thyrotoxicosis in patients with COVID-19.
Clusters of this disease were reported during
outbreaks of the viral infection (42); therefore, SAT cases may be increasingly reported
in the near future. Thyrotoxicosis may cause
tachycardia and impair cardiovascular functions. A prompt evaluation of thyroid function
tests may allow early recognition and proper
treatment. SAT can present a few weeks
after the respiratory tract infection as a late
complication. Thus, monitoring thyroid function tests during COVID-19 follow-up is reasonable. As a general approach, patients with
either hypo- and hyperthyroidism should
take their medications as usual. These recommendations are based on expert opinions
and not on meta-analyses or systematic reviews. Further studies are needed for more
specific instructions about the approach to
thyroid disease in patients with COVID-19.
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has been proposed about the molecular
mimicry between certain amino acid sequences by the SARS-CoV and the host
adrenocorticotropic hormone (ACTH). According to this hypothesis, antibodies produced against the viral particles will
inadvertently destroy the circulating ACTH,
thereby restricting the stress-induced cortisol rise (46). All these factors inherently render patients with AI susceptible to COVID-19
and in turn patients with COVID-19 to AI.
Infections precipitate adrenal crisis and are a
major cause of death in patients with AI (47).
Adrenal crisis is described as a shock state
and an inability of an organism to cope with
acute stress resulting from inadequate glucocorticoid response. Thus, all patients with
AI should be educated appropriately to prevent such hazardous events. “Sick day rules”
are a group of precautions that should be
strictly followed during intercurrent acute illnesses. These include at least doubling the
usual oral dose of glucocorticoids if a patient
experiences symptoms suggestive of COVID19, such as cough, sputum, and fever. The
doubled (or tripled) doses of glucocorticoids
should be continued until all these symptoms
resolve. In addition, one needs to be adequately hydrated, preferably with electrolytecontaining fluids. These interventions are
likely to prevent adrenal crisis and associated
mortality. If the clinical condition worsens despite these measures or if the oral route is
compromised because of vomiting or diarrhea, patients should immediately reach the
emergency healthcare settings for parenteral
glucocorticoid replacement and hydration. All
patients with AI must ensure that they have
enough supply of oral glucocorticoids, enabling them to adjust the dosage properly in
suspicion of COVID-19.

COVID-19 and Adrenal Insufficiency

Although several studies have reported that
AI itself may increase the risk of infection up
to eight folds (43), the current evidence does
not specifically support the fact that patients
with AI are particularly prone to COVID-19.
However, several plausible mechanisms are
available, which may render patients with AI
susceptible to COVID-19. AI impairs firstly
natural killer cell cytotoxicity; thus, compromising antiviral immune defense (44). An increase in stress-induced glucocorticoid plays
a crucial role in the induction of the immune
system, and the lack of this stimulant weakens the priming of the immune response
(45). In contrast, replacement with supraphysiologic doses of glucocorticoids leads to
immunosuppression. Excess glucocorticoids
may hinder the identification of symptoms
and signs of active infections, preventing the
recognition of COVID-19. Apparently, the
causal relationship between AI and COVID19 is not unidirectional but rather bidirectional. Viral sepsis may cause hemorrhage
and thrombosis of adrenal vein and precipitate acute AI, which is a crucial cause of
mortality. Another remarkable hypothesis

COVID-19 and Pituitary Diseases

COVID-19 has deeply affected the evaluation
and treatment of pituitary disorders. Pituitary
surgery, the treatment of choice for the majority of pituitary diseases, is particularly affected because of diversion of healthcare
resources from elective to urgent services.
The patients requiring pituitary surgery are
likely to be vulnerable to COVID-19. One
possible explanation for this assumption
could be that Cushing’s disease causes immune suppression and diabetes. In addition,
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both acromegaly and Cushing’s disease
cause cardiovascular comorbidity, which are
evident risk factors for more severe infection.
The decision, timing, and postoperative follow-up of patients with pituitary diseases
pose a significant clinical challenge to clinicians even in the routine practice. Pituitary
centers should continuously update their protocols according to the rapidly evolving
course of COVID-19. As a general approach,
the risks must be carefully balanced against
the natural history of a pituitary disease.
Considering irreversible morbidity such as vision loss in a patient with pituitary apoplexy
can overcome undue delays. In contrast, a
more flexible approach to asymptomatic patients with prolactinoma could protect the patients from excessive exposure to COVID-19.
Similar to the Pituitary Society, we are in
favor of stratifying cases as emergent, urgent, and elective. Decisions should be
made on a case basis. Pituitary apoplexy
and acute severe significant mass effect
such as vision loss or suspicion of malignant
pathology are clear indications for emergent
intervention. Urgent surgery can benefit selected patients who have slow-progressive
visual compromise, functioning tumors with
aggressive clinical features, and unclear diagnosis. Patients with incidental and asymptomatic tumors, nonfunctioning adenomas,
and functioning tumors adequately controlled with medical therapy do not need urgent treatment. These patients can be
scheduled for a later time.
For patients whose surgery is deferred to a
later time and decided to be followed up
with medical treatment, the choice of medical treatment may have some implications
regarding the COVID-19. Pasireotide, for example, may act synergistically with drugs
used in COVID-19 treatment (azithromycin
and hydroxychloroquine) and could prolong
the corrected QT interval. Moreover, this
drug may cause hyperglycemia and thus require close monitoring at the beginning of
treatment. This may expose the patient to
COVID-19. Hence, the decision to initiate
pasireotide should be reconsidered carefully
during this novel pandemic and should be
reserved for highly resistant cases. Other
somatostatin receptor ligands, requiring
healthcare staff support for administration,
may be allowed to be scheduled more fre-

quently for avoiding further exposure, depending on the clinical context.
The approach to the medical treatment of
various pituitary diseases should be addressed separately. For example, patients
with prolactinoma can be initiated and continued safely with dopamine agonists until
they do not have complaints necessitating
emergent intervention. The medical management of Cushing’s disease is not as easy
as a prolactinoma. These patients have inherent risk factors for COVID-19 and the
medical treatment used temporarily may
precipitate AI in excessive doses. Thus, initial doses should be the lowest as possible
and titrated according to the clinical response
with more attention on imminent AI in case
of over treatment. It should be kept in mind
that mild hypercortisolemia may be better
than the adrenal crisis in the short term (48).
Patients should be informed about withdrawing the treatment for some time if they experience fever. In addition, they should be
educated about the timing and dosing of glucocorticoid administration when there are
symptoms suggestive of COVID-19.
Hypopituitarism is also a crucial issue. Principles of glucocorticoid and thyroid hormone
replacement are depicted in respective
sections above. Testosterone and estrogen
administration and growth hormone replacements can be delayed; however, adequate testosterone levels should be ensured
in men and insulin-like growth factor 1
should be maintained within normal limits
whenever biochemical testing is feasible
(49).

Conclusion
Several reports are being published about
COVID-19 and its associations; however,
data regarding COVID-19 and endocrine diseases are relatively scarce. In addition to encouraging patients to adhere to basic rules
for protecting themselves from the disease
through social distancing and self-hygiene,
endocrinologists have additional tasks.
Avoiding unnecessary routine appointments
and reinforcing online consultations are cornerstones of a preventive strategy. The close
monitoring of patients with AI or diabetes is
crucial as COVID-19 may deeply affect
glycemic control and increase the risk of adrenal crisis. Parenteral glucocorticoid re340
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placement in patients with AI should not be
delayed if a patient’s clinical condition deteriorates. Education on “sick day rules” can
prevent disastrous consequences. Patients
with thyroid disease should continue their
routine medications. The risk-benefit ratio
should be carefully considered in patients
with pituitary disorders, and interventions
should be determined on a case basis depending on the severity of clinical features.
Future studies on more specific aspects of the
association between COVID-19 and endocrinological diseases are warranted.
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