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L E T T E R

Acute hyperglycaemic crisis after vaccination against COVID-19: 
A case series

Vaccines against severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) are the most important component of 
the global response to the COVID-19 pandemic. Although 
most adverse reactions observed have been mild, the emer-
gence of more serious vaccine-associated adverse events is 
being closely monitored.

We observed three cases of acute hyperglycaemic crisis 
within 20–36 days of first administration of an adenovirus-
vectored COVID-19 vaccine (ChAdOx1 nCoV-19) during a 
single week in April 2021. All patients were male, middle-
aged, obese and dyslipidaemic, and two had pre-diabetes. 
Each presented with a subacute onset of osmotic symptoms 
without concurrent infection (including SARS-CoV-2) or a 
pre-existing diabetes diagnosis. Two patients required in-
tensive care. Relatively low c-peptide measurements in the 
context of acute hyperglycaemia were observed, but with no 
other suggestion of autoimmunity. Extreme elevation of ad-
mission HbA1c was seen across all cases, but we were unable 
to determine the time course during which the onset of hyper-
glycaemia had occurred (Table 1). Further clinical character-
istics are detailed in Table 1.

Hyperglycaemic emergency presentations are relatively 
frequent in East London due to a high background prevalence 
of type 2 diabetes, including ketosis-prone subtypes. There 
were 72 hyperglycaemic emergency presentations to our hos-
pital in the 6 months preceding these cases, of which only six 
were new diagnoses of diabetes: three of type 1 and three of 
type 2 diabetes. The cluster of three acute hyperglycaemic 
crises as first presentations of diabetes that we report here is 
therefore unusual.

Hyperglycaemia has been reported following COVID-19 
vaccine administration, but the frequency is unclear. A sin-
gle case of hyperglycaemic crisis following administration 
of a messenger RNA (mRNA)-based vaccine (BNT162b2) 
has been described in the United States.1 In light of recent 
emergence of other Serious Adverse Events (SAEs), the 
possibility of a direct association between vaccination and 
acute hyperglycaemic crises should be considered.2 All three 
patients described symptom onset within 1 week of vaccine 
administration and presented to hospital within 3–5 weeks. 

Subacute presentation seems consistent with time course of 
other vaccine-associated SAEs (vaccine-induced thrombosis 
and thrombocytopaenia [VITT] typically presents 4–28 days 
after vaccination with ChAdOx1 nCoV-19).

If causally associated with vaccination, such an effect 
could result from a generalised inflammatory response, or 
from a more specific reaction to vaccine constituents: impu-
rities and/or excipients, the adenovirus vector or the SARS-
CoV-2 spike protein immunogen encoded by the vector. 
ChAdOx1 nCoV-19 vaccine excipients are also not known 
to cause glycaemic changes. As our patients received vac-
cine doses from different batches, relation to impurities is 
unlikely.

Several adverse effects to other adenovirus-vectored 
vaccines have been previously described, including fasting 
hyperglycaemia.3 Adenovirus infection itself can also cause 
changes in insulin sensitivity.4 The vector component of 
some COVID-19 vaccines appears the most likely cause of 
SAEs given recent reports of VITT following administration 
of a second adenovirus-based agent.

In vaccine-associated adverse events, the phenomenon 
may not be specific to ChAdOx1 nCoV-19 or to adenovirus-
vectored COVID-19 vaccines. Occurrence of our cases fol-
lowing administration of the ChAdOx1 nCoV-19 vaccine 
may simply reflect availability and administration of agents 
in the United Kingdom currently, and the common age of 
our patients the contemporary stage of progression of the 
UK vaccination programme. A more general immunogenic 
effect could also be considered, perhaps via induction of 
a glycaemic dysregulatory process like that seen in acute 
COVID-19, following SARS-CoV-2 spike antigen presenta-
tion. As the mode and pattern of antigen presentation is not 
vaccine-specific, we would then expect similar associations 
with mRNA vaccines.

Frequent uncontrolled hyperglycaemia has been reported 
in patients with COVID-19. Co-presentation of COVID-19 
with acute hyperglycaemic crisis has been observed both 
in patients with and without pre-existing diabetes.5 Clinical 
and pathophysiological phenotypes are yet to be fully under-
stood, but ketosis prevalence and unusually high insulin re-
quirements seen are suggestive of severe insulin resistance 
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and acute insulinopaenia, disproportionate to that occurring 
in the context of critical illness more generally.6,7

Binding of angiotensin-converting enzyme 2 (ACE2) 
receptors, which are expressed in various metabolic tis-
sues including pancreatic beta cells, has been implicated.8 
SARS-CoV-2 replication within human beta cells has been 
demonstrated in vitro, and islet cell degeneration has been 
observed in COVID-19 patients post-mortem.9–11 There is an 
apparent association between acute-onset, ketosis-prone di-
abetes and ACE2 receptor binding for other coronaviruses.8 
Increased renin–angiotensin system activation via ACE2 re-
ceptor downregulation following viral endocytosis may also 
impair insulin receptor signalling.12 SARS-CoV-2-induced 
pro-inflammatory cytokine responses may contribute to both 
direct islet cell damage and impaired insulin receptor signal-
ling. It is plausible that similar responses could follow SARS-
CoV-2 antigen presentation after vaccination.

Finally, metabolic risk, although heterogeneous, is striking 
in these cases. All patients were male and either met criteria 
for or demonstrated several elements of metabolic syndrome 
prior to diabetes diagnosis. It may be that COVID-19 vac-
cination unmasks subclinical diabetes in predisposed indi-
viduals, and that our cases represent the most severe end of 
a spectrum of glucose dysregulation following COVID-19 
vaccination. An interesting parallel can be drawn with sus-
ceptibility to COVID-19 itself, whether or not the effects and 
potential mechanisms are related.

We suggest that clinicians should enquire about recent 
COVID-19 vaccination in any patient presenting with acute 
hyperglycaemia and emphasise the importance of reporting 
potential associated cases to the appropriate regulatory au-
thority. The overall benefits of COVID-19 vaccination out-
weigh the risk of adverse effects, particularly among those 
with greater metabolic risk. However, in case these presenta-
tions do reflect a causative association, it may be prudent to 
screen at-risk individuals for glycaemic dysregulation or ad-
vise more frequent patient self monitoring of capillary blood 
glucose following vaccination.
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What is already known?
•	 Most adverse reactions to COVID-19 vaccines 

have been mild; however more serious vaccine-
associated adverse events are likely to emerge 
with advancing rollout.

•	 Hyperglycaemia has been reported following vac-
cine administration but the frequency is unclear 
and direct association has not yet been suggested.

What has been found?
•	 We describe three cases of acute hyperglycaemic 

crisis 3–5 weeks following first administration of 
an adenovirus-vectored COVID-19 vaccine pre-
senting to a single hospital site within 1 week.

Clinical implications
•	 We discuss the possibility of an association be-

tween hyperglycaemic crisis and COVID-19 vac-
cination and suggest that clinicians should enquire 
about recent vaccine administration in any patient 
presenting with acute hyperglycaemia.
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