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1. Increased incidence of COVID-19 in patients with diabetes

The spread of the novel SARS-CoV-2 coronavirus (COVID-19) has
reached pandemic proportions and represents a threat for increased
morbidity and mortality, globally. In many regions this increased mor-
bidity and mortality is particularly seen in older persons and those pre-
senting with co-morbidities such as overt diabetes, obesity and
hypertension [1-4]. The high incidence of diabetes throughout the
world makes this particularly concerning as the COVID-19 pandemic
progresses. To this point emerging data particularly from China, indi-
cates that patients with diabetes are at high risk for COVID-19 infection.
For example, a large observational report [2] including 1099 patients
with confirmed COVID-19 infection indicated that in 173 with severe
disease there existed the comorbidities of hypertension (23-7%), diabe-
tes mellitus (16-2%), coronary heart diseases (5-8%), and cerebrovascu-
lar disease (2-3%). In a another study [3] of 140 patients who were
admitted to a hospital with COVID-19, 30% had hypertension and 12%
had diabetes.

2. Diabetes increases morbidity and mortality in diabetic patients
with COVID-19

Emerging information suggest that individuals with diabetes are at
increased risk for complications including death. For example, the
most distinctive comorbidities of 32 non-survivors from a group of 52
intensive care unit patients with COVID-19 in a study in China [1]
were diabetes (22%) and cerebrovascular disease. Very recently a sum-
mary report from the Chinese Center for Disease Control of 72,314 cases
across the country showed an overall fatality rate of 2.3% but this was in-
creased to 10.5% in people with cardiovascular disease and 7.3 and 6%,
respectively for people having diabetes or hypertension [5]. These ob-
servations are consistent with prior data in those with respiratory dis-
eases. For example, mortality rates among persons with diabetes in
Hong Kong aged 75 and over from pneumonia exceed mortality rates
in this age group from cardiovascular disease and from cancer[6]. Sim-
ilar evidence of risk among persons with diabetes has been reported for
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the two earlier COVID infections, severe acute respiratory syndrome
(SARS) beginning in 2002 and affecting more than 8000 persons, mainly
and in Asia and the Middle East [6,7], and the respiratory syndrome
(MERS) in 2012 affecting more than 2000 persons, mainly in Saudi
Arabia [8].

3. Importance of glycemic control in those with coexistence of
Covid-19 infection and diabetes

To date, there have been only limited experimental studies directly
addressing the role of hyperglycemia in the pathogenesis and prognosis
of viral respiratory diseases [5-7,9]. However, it has been shown that el-
evated blood glucose levels can directly increase glucose concentrations
in airway secretion [8]. In vitro exposure of pulmonary epithelial cells to
elevated glucose concentrations significantly increased influenza virus
infection and replication, suggesting that hyperglycemia may increase
viral replication in vivo. Elevated glucose levels may also serve to sup-
press the anti-viral immune response. These findings are consistent
with studies of patients infected with highly pathogenic avian influenza,
whereby hyperglycemia was associated with a fatal outcome. Hypergly-
cemia may also affect pulmonary function such that influenza virus-
induced respiratory dysfunction is exacerbated in patients with diabe-
tes. In animal models of disease, diabetes is associated with numerous
structural changes to the lung including augmented permeability of
the vasculature and a collapsed alveolar epithelium [10].

Collectively, experimental data support the notion that glycemic
control can have beneficial effects on clinical outcomes in patients
with coexistent diabetes and viral respiratory diseases such as COVID-
19. However, there are a number of challenges that arise with regard
to optimal metabolic control. First, it will be important to raise the
awareness among those on the front line of the importance of glycemic
control in these patients. In this regard the optimal treatment of these
patients should involve a multidisciplinary team approach including
specialists in emergency medicine, infectious diseases, respiratory func-
tion and endocrinology. Further, support from nutritionists and exercise
rehabilitation specialists may be required during prolonged periods of
hospitalization and recovery. Consistent with this a Letter to the Editor
of Metabolism from Zhou and Tan, Tongji Medical College in Wuhan,
China describes some of the first patients treated for Covid-19 infection
and shows that during their hospital stay metabolic control was inade-
quate as defined by fasting and/or glucose levels outside of the ranges
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set by the American Diabetes Association [11]. These authors further
raise some of the experiences and practical limitations they encoun-
tered during treatment of this patient group [11].

As hypertension and diabetes frequently coexist it would also appear
prudent to optimally control elevated blood pressures. A unique caveat
in hypertensive treatment in these patients is the observation that
coronaviruses may bind cells through angiotensin converting enzyme
2 (ACE2) leading to the suggestion that patients treated with pharmaco-
logical agents which elevate ACE2 levels (including ACE inhibitors and
angiotensin type 1 receptor blockers) may be placed at higher risk
[12]. However, the European Society of Cardiology, Council on Hyperten-
sion; ACC/AHA/HFSA (American College of Cardiology, the American
Heart Association and the Heart Failure Society of America) and the
American Society of hypertension have released policy statements
strongly recommending that patients should continue treatment with
their usual antihypertensive therapy because there is no clinical or em-
pirical scientific evidence to suggest that treatment with ACE inhibitors
or angiotensin receptor blockers should be discontinued because of the
COVID-19 infection. Further, there are a number of important unknown
issues regarding diabetes and COVID-19. Thus, it is unclear whether
there are differences in rates and severity of infections in men versus
women with diabetes and whether there is a difference in rates of infec-
tion and severity of infection in type 1 versus type 2 diabetic patients.

In summary, it is apparent that persons with diabetes are at in-
creased risk for COVID-19 infection, and are at increased risk for medical
complications including death. This necessitates increased vigilance and
testing in outpatient diabetes and general medicine clinics for COVID-19
and a lower threshold for hospitalization of these patients. In this re-
gard, an unreported disturbing observation by the authors is that an in-
creasing number of diabetic patients are cancelling their routine visits to
diabetes clinics. This development along with the increased stress asso-
ciated with social isolation and lack of physical activity provides a fertile
ground for worsening glycemic and blood pressure control, further pre-
disposing these vulnerable patients to COVID-19 infections. As sug-
gested by the ADA and AACE it is imperative that we alert the health
care community and the public regarding the increased risks of this
progressing pandemic in diabetic patients. Also, as suggested by these
Societies adherence to CDC guidance regarding social isolation is very

important in persons with diabetes. Finally, the current situation em-
phasizes the need for more clinical investigation as the pandemic un-
folds to fully characterize the problem and define best practices for
optimum outcomes.
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