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Impact of COVID-19 Vaccination on
Glycemia in Individuals With Type 1 and
Type 2 Diabetes: Substudy of the
COVAC-DM Study

As people with diabetes are considered
a high-risk population in the coronavirus disease 2019 (COVID-19) pandemic
scenario, they are globally prioritized in
COVID-19 vaccine policy. To date, in
most industrialized countries, people with
diabetes have already been offered the
opportunity to receive a vaccine. Nonetheless, concerns exist about vaccineinduced dysglycemia among people living
with diabetes, potentially holding them
back from getting vaccinated. Immune
responses can trigger alterations in insulin
sensitivity, potentially increasing insulin
requirements due to inﬂammation, humoral, and cellular immune responses
(1). Assuming that natural immunization
(infection) triggers (patho)physiological
patterns similar to those of pharmacological immunization (vaccination), one can

speculate that diabetes management also deteriorates after the vaccination (2), as proinﬂammatory cytokines
increase insulin resistance (3).
Considering this, we aimed to investigate the short-term effects of COVID-19
vaccination on the time spent in different glycemic ranges, assessed by continuous glucose monitoring (CGM) in
people with type 1 and type 2 diabetes.
From April to June 2021, a total of 161
individuals were enrolled in the multicenter prospective Immune Response to
COVID-19 Vaccination in People with
Diabetes Mellitus—COVAC-DM Study
(EudraCT2021-001459-15), of whom 74
participants had sufﬁcient CGM data (at
least 90%) available around their ﬁrst
COVID-19 vaccination to be included in
the present substudy. Fifty-eight indivi-

duals had type 1 diabetes (mean age
39.5 ± 14.1 years; mean HbA1c 57 ± 12
mol/mol), and 16 had type 2 diabetes
(mean age 60.6 ± 6.2 years; mean HbA1c
63 ± 11 mmol/mol). Of those with type 1
diabetes, 22 (37.9%) were on continuous
subcutaneous insulin infusion (total daily
bolus insulin, as median [interquartile
range], 17 [11]; basal insulin 23 [15] IU)
and 36 (62.1%) were on multiple daily
insulin injections (MDI) (total daily bolus
insulin 19 [12]; basal insulin 19 [12] IU).
Fifteen people with type 2 diabetes were
on MDI (total daily bolus insulin 18 [30];
basal insulin 28 [20] IU), and one participant was on oral glucose-lowering drugs.
The majority of participants received an
mRNA-based vaccine (87% BioNTech
Pﬁzer and 6% Moderna vs. 7% AstraZeneca). Data from the CGM were analyzed
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we created a simple score: the presence
of any side effect, including headache,
body ache, fatigue, and any injection site
reaction after vaccination added one
point, as did the presence of elevated
body temperature of >37 C following
the vaccine. If two of the criteria (at
least one side effect and elevated body
temperature) were met, participants received two points; if none of the criteria
were met, participants received zero
points. We allocated each day of each
participant with available CGM data a
side effect score according to the deﬁ-

Figure 1–TIR in response to the COVID-19 vaccination in people with type 1 diabetes (A) and
type 2 diabetes (B). Glycemic ranges were based on the side effect score for people with type 1
diabetes (C) and type 2 diabetes (D). Data were analyzed according to “score-days.” Each day
for each participant, a side effect score was allocated: symptoms such as headache, body ache,
fatigue, and any infection site reaction after vaccination added one point, as did the presence
of elevated body temperature >37 C after the vaccine. Glycemic ranges are given in mg/dL.

nition described above. Analyses were
deﬁned in a statistical analysis plan ahead
of study completion.
In total, 49,200 CGM data points
were available. For both people with
type 1 diabetes (P = 0.962) and type 2
diabetes (P = 0.704), no signiﬁcant differences were found for the time in
range (TIR) (70 180 mg/dL) over the
course of the vaccination from 2 days
prior to receiving the vaccination until 3
days afterward (Fig. 1A and B). Likewise,
the time below range (TBR) (<70 mg/
dL; type 1 diabetes, P = 0.952; type 2
diabetes, P = 0.704) and the time above
range (TAR) (>180 mg/dL; type 1 diabetes, P = 0.941; type 2 diabetes, P = 0.715)
did not change around the COVID-19
vaccination.
The bolus insulin dose was not adjusted around the vaccination in people
with either type 1 (P = 0.578) or type 2
(P = 0.346) diabetes. Similar results
were seen when assessing carbohydrate
intake, detailing no signiﬁcant difference
in carbohydrate intake in people with
type 1 (P = 0.092) and type 2 (P =
0.958) diabetes around the COVID-19
vaccination.
Thirty-ﬁve percent of the available
CGM days post-vaccination with complete side effect information were spent
with side effect score 0, 58% with side
effect score 1, and 7% with side effect
score 2. When separating days of people with type 1 and type 2 diabetes
based on the side effect score, those
with type 1 diabetes spent signiﬁcantly
less TIR on days with an increased side
effect score (1 or 2) than on days with a
side effect score of 0 (P = 0.033 using
Wilcoxon rank sum test). This ﬁnding
was conﬁrmed, as the TAR was signiﬁcantly higher on days with a side effect
score of >0 (P = 0.043 using Wilcoxon
rank sum test). The side effects had no
signiﬁcant impact on the TBR in people
with type 1 diabetes (P = 0.925). In people with type 2 diabetes, the side effect
score had no inﬂuence on the TIR
(P = 0.865), TAR (P = 0.856), and TBR
(P = 0.081) (Fig. 1C and D).
Glycemic variability, measured as
coefﬁcient of variation, was not signiﬁcantly different with respect to side
effect score for either type 1 (P = 0.206)
or type 2 (P = 0.501) diabetes (data not
shown).
Our study is not without limitations.
In particular, our sample size with CGM
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from 2 days prior until 3 days after the
ﬁrst dose of vaccination for time spent in
different glycemic ranges (4).
Furthermore, we investigated prospectively whether the presence and
severity of self-reported typical side
effects and elevated body temperature
following the ﬁrst COVID-19 vaccination
alter glycemia and whether bolus insulin
dosing behavior and carbohydrate intake
were inﬂuenced in response to the vaccination.
To assess time spent in glycemic
ranges in relation to speciﬁc side effects,
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data in people with type 2 diabetes is
rather small; hence, our results cannot
be transferred to the entire population
of people with diabetes. Moreover, all
but one participant of the substudy
were on continuous subcutaneous insulin infusion or MDI; therefore, we
cannot comment on the impact of glycemic excursions in people with type 2
diabetes treated with oral glucoselowering agents or diet only.
Our data revealed that COVID-19 vaccination per se did not change glycemic
control in people with diabetes. Of
note, on days on which side effects
were present, a deterioration of glycemia was observed in people with type 1
diabetes. While this observation should
be further investigated in larger studies,
it can be considered when health care
professionals inform their patients about
potential glycemic aberrations in response
to COVID-19 immunization.

