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During the 2020 coronavirus pandemic peak, several groups
described a delay in the diagnosis of type 1 diabetes in youth, result-
ing in an increased rate of ketoacidosis (DKA) [1−5]. This probably
reflects the fear of approaching medical services and the pandemic-
related redistribution of healthcare resources [6]. After a year and
half of Covid pandemic in Europe, its impact on access to healthcare
services for an early diagnosis of type 1 diabetes should be assessed.

We examined the frequency and severity of DKA in youth at diag-
nosis of type 1 diabetes in France in the following timeframes of
2020 with respect to the same periods of the previous years (2017
−2019): from 1 January to 31 December, only considering the months
of lockdown/curfew or month-by-month.

Data were obtained from the national AJD Registry (Aide aux
Jeunes Diab�etiques), which collects records on type 1 diabetes onset in
youth (0−15 years) from 164 pediatric centers in France (about 70%
of national centers).

Ketoacidosis and severe DKA were defined according to the Inter-
national Society for Pediatric and Adolescent Diabetes (ISPAD) recom-
mendations [7]. The frequencies of DKA and severe DKA at diagnosis
of type 1 diabetes in 2020 were compared with the ones in 2019,
2018, 2017. Rates of DKA and severe DKA during the 2020 lockdown
periods in France from mid-March to mid-May (first lockdown) and
from October to November (curfew and partial lockdown) were com-
pared with the same periods of the previous years. Differences are
presented as incidence rate ratio (IRR) with 95% confidence intervals
(CIs). A two-sided P < 0.05 was considered statistically significant.

Between 1 January and 31 December 2020, a total of 2054 chil-
dren were diagnosed with type 1 diabetes − higher than previous
years (+9.1% vs 2019, n = 1882; +17.1% vs 2018, n = 1754; +16.0% vs
2017, n = 1770). Similarly to previous years, 52.5% were males (53.0%
in 2019, 53.1% in 2018, 52.4% in 2017), 21.9% aged 0−4 years (21.7%
in 2019, 21.7% in 2018, 23.4% in 2017), 35% 5−9 years (35.6% in 2019,
34.2% in 2018, 35.5% in 2017) and 43.1% 10−14 years (42.7% in 2019,
44.1% in 2018, 41.1% in 2017).

The proportion of children presenting with DKA was 48.7%
(n = 1000) in 2020, 40.7% (n = 765) in 2019, 43.0% (n = 754) in 2018
and 41.1% (n = 728) in 2017. When compared with the previous years,
the frequency of DKA was significantly higher in 2020 than in 2019 (P

Similarly, the rate of severe DKA was higher in 2020, accounting
for 18.5% of the cases compared to 13.2% in 2019 (P < 0.001), and
14.9% in 2018 (P = 0.006) and 11.8% in 2017 (P < 0.001).

During the first lockdown − mid-March to mid-May 2020 − the
rate of youth with DKA was significantly higher compared with the
same periods in 2019 (51.5% versus 38.0%, P = 0.002), in 2018 (51.5%
versus 41.0%, P = 0.024), and in 2017 (51.5% versus 40.2%, P = 0.014).
Similarly, the rate of severe DKA in the period was higher in 2020
than in 2019 (22.3% vs 12.0%, P < 0.001), in 2018 (22.3% vs 16.5%,
P = 0.005) and in 2017 (22.3% vs 10.5%, P < 0.001).

Interestingly, when analyzed by month, the rate of presentation
with severe DKA in 2020 compared to 2019 was higher in April
(23.0% vs 17.4%, IRR 2.44 [95% CI, 1.30−4.77], P = 0.003), and in May
(23.4% vs 7.4%, IRR 3.15 [1.55−7.08], P < 0.001), but also out of the
lockdown period, in June (18.9% vs 10.0%, IRR 1.89 [0.96−3.94],
P = 0.04) and in July (23.5% vs 9.3%, IRR 2.52 [1.27−5.45], P = 0.004).

During the second national lockdown in October-November 2020,
the rate of DKA and severe DKA were similar to the same period of
the previous years (Table 1).

This study confirmed the increased rate of DKA and severe DKA in
youth at onset of type 1 diabetes in 2020 compared to the previous
years. Analysis of monthly rates reported an increase of DKA cases dur-
ing the first pandemic peak and concomitant lockdown (mid-March to
mid-May), as previously described [1−4]. Our data highlighted a per-
sistent increase in the DKA rate in June and July, although Covid-19
incidence decreased. This suggests that the delayed diagnosis may be
due to the fear of accessing medical units more than to a reduction in
clinical services related to the national restrictions.

Moreover, this study did not find an increased DKA rate during
the second pandemic peak (October-November), although no specific
national campaign was run to encourage families not to delay medi-
cal consultations for their children after the first lockdown. One pos-
sible explanation is reduced fear of families for approaching
healthcare services or, possibly, better accessibility to routine visits.
These results are in line with national data previously published and
are supported by the strenght of the national registry and the annual
incidence rates [8]. Limitations of this study include the lack of socio-
demographics and Covid-19 infectious data for youths for the periods
of interest. Further research to better define the causes for the
increased DKA rates during the pandemic is needed for a future
implementation of prompt diagnostic programs.
Funding

The Register of the Aide aux Jeunes Diab�etiques (AJD) is supported
by families of children and adolescents with diabetes.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabet.2022.101322&domain=pdf
https://doi.org/10.1016/j.diabet.2022.101322
https://doi.org/10.1016/j.diabet.2022.101322


Table 1
Incidence relative risk (IRR) of diabetic ketoacidosis (DKA) and severe diabetic ketoacidosis at the onset of type 1
diabetes in the pediatric population (0−15 years) during the whole year 2020 and during the national lockdown
periods compared to the same periods in 2019, 2018 and 2017.

1 January 2020 to 31 December 2020 vs same periodIRR (95% CI)

2019 P value 2018 P value 2017 P value

DKA 1.19 (1.08−1.31) <0.001 1.13 (1.02−1.24) 0.009 1.18 (1.07−1.30) <0.001
Severe DKA 1.40 (1.19−1.65) <0.001 1.24 (1.06−1.46) 0.006 1.57 (1.32−1.87) <0.001

15 March 2020 to 15 May 2020 vs same period
IRR (95% CI)

2019 P value 2018 P value 2017 P value

DKA 1.35 (1.11−1.65) 0.002 1.25 (1.02−1.54) 0.024 1.28 (1.04−1.57) 0.014
Severe DKA 1.85 (1.33−2.60) <0.001 1.35 (0.98−1.86) 0.005 2.13 (1.47−3.12) <0.001

1 October 2020 to 31 November 2020 vs same period
IRR (95% CI)

2019 P value 2018 P value 2017 P value

DKA 1.0 (0.78−1.27) 1.00 1.07 (0.83−1.38) 0.57 1.00 (0.79−1.29) 0.95
Severe DKA 1.25 (0.80−1.94) 0.29 1.25 (0.80−1.97) 0.30 1.46 (0.92−2.35) 0.09

Legend.
Abbreviations: IRR, incidence relative risk; DKA, diabetic ketoacidosis.
Diabetic ketoacidosis (DKA): pH level <7.3 and/or serum bicarbonate level <15 mmol/L; severe diabetic ketoaci-
dosis: pH level <7.1 and/or serum bicarbonate level <5 mmol/L.
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