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On 31 December 2019, several clusters of an 
unusual pneumonia were reported in Wuhan, 
China.1 Analysis of five patient samples iden-
tified the causative agent as the novel severe 
acute respiratory syndrome coronavirus 2 
(SARS- CoV-2), an enveloped positive- sense 
RNA virus that is 96% identical at the whole 
genome level to a bat coronavirus2 and was 
later named 2019 novel coronavirus.2 3The 
clinical manifestations of the pneumonia 
have ranged from mild lower respiratory 
tract symptoms to the more severe manifes-
tations of acute respiratory distress syndrome 
(ARDS) and associated high mortality,4 and 
the new disease has been named 2019 coro-
navirus disease or covid-19 by the WHO.3 
The USA reported its first case on 20 January 
2020 in Washington.5 By 11 March 2020, the 
WHO declared covid-19 a pandemic with 
over 118 000 cases in 114 countries and 4291 
deaths.6 As of 6 April 2020, there were over 
1 210 965 cases worldwide with 67 594 deaths. 
Of those, the USA has made up 330 891 
confirmed cases and over 8910 deaths.7

Diabetes mellitus is consistently one of the 
most common comorbidities found in patients 
with covid-19. Guan et al8 showed that approx-
imately 7% of the patients with covid-19 
had diabetes as a comorbidity. However, the 
prevalence of diabetes was almost three-
fold higher in covid-19 patients with severe 
disease (16.2%) as compared with those with 
non- severe disease (5.7%). Zhou et al9 showed 
that diabetes was an associated comorbidity in 
14% of the patients with covid-19 that survived 
but increased to 31% in those who were non- 
survivors. Li et al10 in a recently published 
meta- analysis of six published studies showed 
that the incidence of diabetes in intensive 
care unit (ICU) patients with covid-19 was 
twofold higher than non- ICU patients. The 
CDC recently reported11 that the incidence 
of diabetes was 10.9% among 7162 patients in 
the USA on whom completed information on 
underlying health conditions or potential risk 
factors was available as of 28 March 2020. The 

incidence of diabetes was 6% in those not 
hospitalized but increased to 24% in those 
hospitalized (non- ICU) and 32% in those 
admitted to the ICU. Thus, almost one- third 
of patients with covid-19 admitted to the ICU 
with severe disease in USA have diabetes as an 
underlying health condition. Taken together, 
diabetes may be associated with a higher risk 
of severe covid-19 disease and a necessity for 
mechanical ventilation as well as risk of death.

Why do some patients with covid-19 develop 
severe lung disease requiring mechanical 
ventilation in the ICU and associated with 
significant mortality? Chen et al12 have recently 
shown that compared with moderate cases, 
severe cases of covid-19 more frequently had 
lymphopenia, and hypoalbuminemia, with 
higher levels of alanine aminotransferase, 
lactate dehydrogenase (LDH), C reactive 
protein (CRP), ferritin and D- dimer as well 
as markedly higher levels of interleukin (IL) 
2 receptor (IL- 2R), IL-6, IL-10 and tumor 
necrosis factor alpha (TNF-α). The authors 
showed that absolute number of T lympho-
cytes, CD4+ T cells and CD8+ T cells were 
decreased in nearly all the patients and were 
markedly lower in severe cases than moderate 
cases. The expressions of interferon- gamma 
(IFN-γ) by CD4+ T cells tended to be lower in 
severe cases than moderate cases. The authors 
concluded that the SARS- CoV-2 infection 
induced a cytokine storm and lymphopenia, 
particularly a decrease in CD4+ T cell and 
CD8+ T cell counts, as well as suppressed IFN-γ 
production by CD4+ T cells, which might 
be correlated with disease severity. Similarly 
Huang et al4 have shown that compared with 
non- ICU patients, ICU patients with severe 
covid-19 had higher plasma levels of IL-2, 
IL-7, IL-10 and TNF- alpha.

Why is diabetes associated with severe 
covid-19 lung disease requiring admission 
to the ICU? In a report in this journal, Yan 
et al13 studied the clinical characteristics and 
outcomes in 48 severe covid-19 patients with 
diabetes and compare them with 145 patients 
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with severe covid-19 without diabetes hospitalized in 
China in a retrospective single center observational 
study. The authors demonstrate that compared with 
non- diabetics, patients with diabetes and severe covid-19 
exhibited a severe inflammatory response and were more 
likely to receive mechanical ventilation and have a higher 
mortality (and a reduced survival duration). Indeed, the 
mortality rate of 81% in patients with diabetes with severe 
covid-19 disease (and 48% in those without diabetes) is 
alarming, although the authors caution that the patient 
population hospitalized was sicker and with an overall 
higher mortality (56%) as compared with other published 
analysis. Furthermore, patients with diabetes had a 
higher white cell count, neutrophil count, CRP, IL- 2R, 
IL-6, IL-8, D- dimer, LDH as well as N- terminal pro- B- type 
natriuretic peptide (NT- proBNP) and a lower lympho-
cyte count. These results suggest a greater proinflamma-
tory cytokine response as compared with non- diabetics. It 
may also be cautioned that severe covid-19 patients with 
diabetes were older in age and had associated comorbid-
ities including hypertension, cardiovascular disease and 
cerebrovascular disease than the non- diabetic patients 
(although even after adjustment for these comorbidities, 
patients with diabetes had a lower survival rate than non- 
diabetics). Unfortunately, patients with type 1 diabetes 
were not included in the analysis. Information about this 
group would have helped assess outcomes in younger 
covid-19 patients with diabetes who were also less likely to 
have associated comorbidities.

The authors do show that survivors with covid-19 and 
diabetes did not differ significantly from non- survivors 
with diabetes in the prevalence of associated comor-
bidities including hypertension, cardiovascular disease, 
cerebrovascular disease or chronic pulmonary disease. 
Men with diabetes and severe covid-19 were more likely 
to die. In addition, non- survivors with diabetes had a 
higher white cell and neutrophil count, CRP, IL- 2R, 
IL-6, TNF- alpha and a lower lymphocyte count. Also, 
non- survivors with diabetes had a greater impairment 
in cardiac (higher troponin I), hepatic, renal and coag-
ulation parameters. Survival in patients with diabetes 
was independent of overall glycemic control (glycated 
hemoglobin) on hospitalization. However, it may be 
pointed out that given that a small number of patients 
with diabetes that survived (nine patients) as compared 
with non- survivors (39 patients), this analysis should be 
interpreted with caution.

In conclusion, Yan et al have shown that patients with 
diabetes and severe covid-19 have higher proinflamma-
tory cytokines and a worse survival rate than non- diabetics. 

Diabetes prevalence is high in the USA and China and 
in countries such as India where the covid-19 cases are 
continuing to increase. Thus, diabetes and covid-19 pose 
a significant challenge to healthcare providers glob-
ally given the significant mortality in those with severe 
disease.
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