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TO THE EDITOR: Since the coronavirus disease (COVID-19) be-
came a pandemic and hypertension and diabetes are important
co-morbidities in COVID-19, there is a big debate about continu-
ing or discontinuing angiotensin converting enzyme inhibitors
(ACEI) and angiotensin receptor blockers (ARBs) during the
pandemic. Previously, Fang et al. (3) suggested that ARB and
ACEI drugs could theoretically increase the risk of lung disease
and death, as the COVID-19 virus binds to ACE2 protein and
these drugs increase ACE2 protein expression. However, de
Simone and Mancusi (2) concluded that speculation about anti-
hypertensive drugs did not provide evidence and the virus reduced
ACE2 protein expression, leading to a heavier lung picture be-
cause ACE2 activity could increase conversion of angiotensin II
to angiotensin-(1–7). There is still big debate about ACE2 and
ACEI/ARB use in COVID-19, and the role of ACE2 in the
pathogenesis of COVID-19 should be understood.

COVID-19 is associated with cytokine storm syndrome in
which macrophages are major component (6). Moreover, IL-6
is found to be predictor of the mortality in COVID-19 patients
(7). It is also shown that ACE2 is expressed in macrophages,
and the virus infects the macrophages (1). ACE2-expressing
CD68�CD169� macrophages were detected in the splenic
marginal zone and in marginal sinuses of lymph nodes, and
these macrophages contained SARS-CoV-2 nucleoprotein an-
tigen and showed upregulation of IL-6 (1).

ACE2 activity is found to be increased in monocyte-derived
macrophages from prehypertensive subjects (5). The blood
pressure level was 128.3 � 0.8/78.1 � 1.2 mmHg in this
group. In these levels of hypertension, ACE2 expression may
be increased in macrophages and normally it is protective for
many diseases, but when the COVID-19 uses it to enter cells,
high expression of ACE2 may become a disadvantage. Thus,
ACEI and ARBs may increase chance of cytokine storm.

Many patients with diabetes are using ACEI and ARBs. So
these drugs may not only increase ACE2 expression on alve-
olar cells but also in beta cells in the pancreas and immune
cells so may increase inflammation and glucose levels in this
patients. İnflammation and increased glucose levels make vi-
cious cycle. Same mechanism may be also exist for lung cells.
The virus infects macrophages and causes IL-6 production.
IL-6 causes inflammation, increases LPS, and increases glu-
cose levels and produces insulin resistance.

Glucose metabolism and inflammation are related to each
other and viruses may increase hexosamine biosynthesis path-
way. O-GlcNAcylation of transcription factor IRF5 induce
inflammatory cytokine production. O-GlcNAc transferase pro-

motes influenza A virus-induced cytokine storm by targeting
interferon regulatory factor-5 (8). Thus, COVID-19 may use
this mechanism to increase inflammatory cytokine production.
Moreover, viruses by this mechanism may increase especially
vascular complications in patients with diabetes (8). This also
may explain the sudden cardiac deaths in COVID-19 patients.

Metformin and AMPK activation reduce O-GlcAcylation
(4). Thus, metformin may be used to reduce inflammation in
COVID-19 patient and may be protective from cytokine storm risk.
However, it must be kept in mind that metformin may be contrain-
dicated in critically ill patients because of organ dysfunctions.

It is crucial to understand molecular mechanisms involving
the virus, ACE2 and comorbidities. The hypotheses we dis-
cussed and proposed here may arise some future researches.
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