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Introduction

Diabetes patients are more susceptible to severe novel 
coronavirus 2019 (COVID-19) because of the multiple 
disorders of the immunization system (1). GLP-1 analogues 
can have an anti-inflammatory effect in the human body. 
However, there is not enough evidence to show that  
GLP-1 analogues can be safely used in severe patients with 
coronavirus infection (2). This paper introduces a case of 
severe COVID-19 patient combined with diabetes. As we 
know, GLP-1 analogues can be used in COVID-19 patients 
combined with diabetes (3).

We present the following article in accordance with 

the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1982). 

Case presentation

A 65-year-old male with hypertension, diabetes was 
admitted to hospital. He didn’t have dehydration. His 
nucleic acid test was positive and was diagnosed with severe 
COVID-19 (at admission, oxygen saturation was less than 
93% in the resting state). He neglected to treat his diabetes 
and his HbA1c was 9.7% (83 mmol/mol) at admission. He 
took anti-hyperglycemia drugs irregularly. The specific 
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oral medications were not available. The patient had not 
been injected with liraglutide before; 0.6 mg of liraglutide 
was subcutaneous injected once a day to reduce blood 
glucose after admission, and then gradually increased  
to 1.8 mg. Lantus can be added if the patient’s blood 
glucose was above goal, Dynamic change of blood glucose 
level was shown in Figure 1. Hydroxychloroquine sulfate 
and abidol were used to antivirus and supportive treatment 
were used simultaneously during hospitalization. Dynamic 
change of liver function, renal function, white blood cells, 
lymphocytes and inflammatory indicators during treatment 
were shown in Figures 2 and 3. The patient’s condition 
improved gradually, blood glucose was under control, 
the laboratory test and chest CT also improved after  
treatment (Figure 4).

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient. This study 

was approved by the Ethics Committee of Fujian Provincial 
Hospital (Batch number: K2020-03-001).

Discussion 

Advanced age, diabetes and hypertension increase the 
severity and mortality in patients with COVID-19. The 
severity of diabetes was positively correlated with poor 
prognosis (4). Diabetic patients have immune dysfunction. 
Patients with diabetes and severe COVID-19 have higher 
proinflammatory cytokines than non-diabetics (1). There 
are at least two reasons why hyperglycemia can be very 
dangerous during the SARS-CoV-2 infection. The first is 
the blood sugar rise sharply with the tremendous increase 
of the inflammatory medium, another reason is the binding 
of SARS-CoV-2 to ACE2 (5). High blood glucose promotes 
the synthesis of advanced glycation end products (AGEs) 
and pro-inflammatory cytokines, oxidative stress, and the 
production of adhesion molecules that stimulate tissue 
inflammation abnormal immune cell response and immune 
abnormalities are thought to play a significant role in the 
severity of virus-induced diseases (6). SARS-CoV2 may 
cause diabetes by binding to ACE2 present in islet cells. 
ACE2 is highly expressed in islet cells of alveoli, pancreas, 
heart and kidney. Increased expression of ACE2 was found 
in lung tissue of subjects with diabetes. Hyperglycemia 
changes the binding of virus spike protein to ACE2 and 
immune response to virus through the potential changes 
of glycosylation of ACE2 and glycosylation of virus 
spike protein. In uncontrolled hyperglycemia, potential 
hyperglycosylated ACE2 in lungs, nasal airways, tongue 
and oropharynx may also increase SARS-CoV2 virus 
binding sites, resulting in higher COVID-19 tendency (7). 
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Figure 1 The patient had good blood glucose control. D, day; h, hour.
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Figure 2 The hepatic and kidney functions were good during the 
treatment. D, day. 
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Figure 3 During the treatment, the patient’s inflammatory markers 
and other indicators gradually returned to normal. D, day.
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However, it is well known that hyperglycemia up-regulates 
the expression of ACE2, making the cells vulnerable to 
the inflammatory and damaging effect of the virus (3).  
As a safe hypoglycemic drug, GLP-1 analogues have 
been shown to have other beneficial effects in addition to 
hypoglycemic effects, such as anti-inflammatory effects. 
In a rat model of severe endotoxemia, liraglutide reduced 

mortality, suppressed inflammation, reduced oxidative 
stress, suppressed inflammatory mediator production, 
prevented thrombocytopenia and microvascular thrombosis 
in pulmonary vasculature (8). GLP-1 analogues such as 
liraglutide show anti-inflammatory activity by activating 
adenylate cyclase (AC) to produce cyclic adenosine 
monophosphate (CAMP), then activating protein kinase  

Figure 4 Chest CT showed lung lesions of day 4 were more GGO lesions compared with day 1, some old lesions dissipated or developed 
into consolidation on day 7, GGO lesions emerged on day 9, lung lesions were more stable on day 13 and most of the lesions disappeared on 
day 21, leaving slight remnant consolidation. GGO, ground-glass opacity; D, day.
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A (PKA) to activate CAMP response element binding 
protein (CREB). Elevated IL-6 level is an independent 
predictor of type 2 diabetes, and studies have shown that 
liraglutide could reduce IL-6 level (9). Good control of 
blood glucose can significantly reduce overall adverse 
outcomes and mortality. Safe and effective control of blood 
sugar is the focus of work, but hypoglycemia is a negative 
prognostic factor for critically ill patients. Studies have 
shown that GLP-1 is seldom associated with hypoglycemia. 
But what we should know is that IL-6 may be a marker 
instead of maker of disease. Also, IL-6 is not specific for 
diabetes. In this case, the patient’s blood glucose was 
well controlled by liraglutide, his liver function and renal 
function were normal and his IL-6 level became normal on 
day 15. Our experience showed that liraglutide could be 
safely used in severe COVID-19 patients and may play a 
role in reducing IL-6 level. This hypothesis needs clinical 
trials to confirm. 

There is another important point, but it is easy to 
overlook, that is the safety of health care personnel. During 
an epidemic, the intensive work of nurses may lead to a 
decrease in resistance, so it is important to reduce the 
workload and exposure time of nurses. Compared with 
intensive insulin therapy, anti-hyperglycemia therapy with 
daily injection of such as liraglutide reduces the frequency 
of contact between nurses and COVID-19 patients, thus 
it can reduce the risk of transmission from patients to  
nurses (10). Good control of blood glucose and reducing 
the frequency of hypoglycemia during inpatient periods can 
reduce the overwork of health care workers by reducing 
fingerstick testing, patient discomfort.

Conclusions

In this case, the improvement of the patient’s condition may 
in part because of good blood glucose control by liraglutide. 
The patient’s liver function, renal function and other indicators 
were normal during treatment, which indicated that liraglutide 
can be safely used in patients with severe COVID-19 
combined with type 2 diabetes. The limitation of this article 
is that it contains one specific case only, more clinical trials 
may be needed to confirm this hypothesis. But it can still be 
considered a valuable experience and supply some insights how 
to treat severe COVID-19 patients with type 2 diabetes.
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