
Response to Reviewers
Reviewer #1
1. The Reviewer’s comment is on point. Our study analysed data from adult individuals diagnosed
and exempted for diabetes, and -except for excluding women with gestational diabetes (page 5)- no
attempt was made to carry out subtype classification. Thus, our findings pertain to all individuals
diagnosed with diabetes between 40 and 65 years of age and indeed may reflect an increase in non-
type 2 diabetes, in keeping with the diversification of diabetes presentation. We believe further
studies on this topic, assessing biomarkers such as diabetes autoantibodies, peptide C and HbA1c,
will provide additional information on the COVID-associated diabetes phenotype, possibly
straddling diabetes type 1, LADA and type 2.
2. We thank the Reviewer for the comment and have expanded upon potential mechanisms
underlying our findings, possibly lifestyle changes imposed by COVID-determined lockdown, may
have accelerated the development and diagnosis of diabetes with less cardiovascular risk factors
(page 12, lines 24-27). Obviously, as ours is the first study to report this finding, we believe future
research will shed greater light on pathophysiological mechanisms.
3. The Reviewer’s raises a salient point as mortality is usually assessed over 10-15 years (doi:
10.1093/eurheartj/ehad192) and it is thus not surprising that no significant difference was observed
over 2 years from diagnosis among 40-65 y.o. individuals. Data pertaining to analysis for
confounders, e.g., age, cardiovascular morbitidies is provided at page 8 lines 4-7 for men and page
9 lines 16-19 for women and in Supplementary Table S3. In summary, no significant differences in
mortality rates within 2 years from diagnosis were observed as regards age at diagnosis, age at
death and time from diagnosis to death, nor in the proportion with exemption for cardiovascular risk
factors for either men or women diagnosed with diabetes during 2020-2021 compared to the control
cohort diagnosed in 2018-2019. We now also report on mortality across age quartiles (page 8 line 1
for men and page 9 line 14; Table 1). Following the comment on power of the analysis, we have
added the minimum significant rate ratio for mortality to Statistical Analysis Table 1 in
Supplementary Material.
4. The Reviewer raises an interesting issue, given that cardiovascular disease is determinant for risk
assessment and treatment strategies among patients with diabetes. Several studies have identified
cardiovascular disease, in addition to dyslipidemia and hypertension, as features to be assessed at
diagnosis given their varying impact on clinical outcomes (doi: 10.1016/j.dsx.2016.01.035; doi:
10.1210/clinem/dgad422; doi: 10.1093/eurheartj/ehad192). We believe this clinical trait to
contribute to phenotypic characterization of diabetes at diagnosis but are obviously amenable to
further discuss the issue.
5. We did indeed evaluate changes in cardiovascolar medication before and after the pandemic and
results are shown in page 7 lines 21-22 for men and page 9 lines 1-3 for women and in Table 1 for
the entire series and Table 2 for individual age quartiles. Following the Reviewer’s suggestion we
further analysed cardiovascular drugs class and can show ATC classification for drugs used before
and after the pandemic. No major change in the distribution of cardiovascular drugs class is
apparente between the two cohorts.

Men Women
ATC class 2018-2019 2020-2021 2018-2019 2020-2021
C01 2.59 2.00 1.98 1.17
C02 2.32 1.78 1.88 2.59
C03 5.64 5.98 6.36 5.65
C07 15.39 13.60 17.04 13.73
C08 8.56 7.38 9.07 9.58
C09 32.45 28.52 32.50 27.53
C10 33.05 40.75 31.16 39.75
*data are shown as % of drugs in each ATC class

https://doi.org/10.1210/clinem/dgad422


6. The Reviewer suggests an alternative approach to assessing disease burden and we are happy to
provide DALY calculations. We observed that DALYs were slighlty less in the pandemic cohort,
most likely a consequence of the differences in incidence. This has been added to the manuscript at
page 8 lines 1-3 for men and page 9 line 15 for women and to Table 2.

Reviewer #2
We thank the Reviewer for the interest shown in our study and strived to answer issues raised.
1. We now include a more extensive treatise of factors which may lead to phenotypic variation and
the selection of Lombardy Firstly, we now include the concept of different insulin sensitivity, islet
function and adipose tissue across ages as determinant of diabetes heterogeneity (page 4, lines 6-9).
Secondly, in order to establish an association between environmental changes and clinical
presentation of diabetes, exposure has to be clearly defined in terms of time and location (added to
page 4 lines 21-24). The COVID-19 pandemic determined a significant change in daily habits, from
lockdown-mandated smartworking to home-bound physical activity, and the exposure to the
SARS-CoV- 2 virus and large-scale vaccination. Lombardy was the first Italian region to
implement full lockdown and vaccination programs, and registered among the highest number of
SARS-CoV-2 infections and deaths (Italian Institute of Statistics, 2022; see reference #7). The time-
frame for exposure to the environmental change was thus clearly defined, as was the study
population, i.e., residents in Lombardy. Lastly, the Lombard Region Welfare Governance has
stipulated that access to the Health care database can be granted to pursue specific research topics
(D.G.R. n.X/4893 from 2016), allowing large scale data prior and after exposure to the
environmental factor to be analysed.
2. In response to the Reviewer’s query, we did indeed analyse some possible confounders such as
COVID-19 infection prior to the diagnosis of diabetes. As stated in page 8 lines 9-16 for men, page
9 lines 21-29 for women, just about 10% of newly diagnosed diabetes tested positive for
SARS-Cov- 2 prior to being diagnosed and no significant difference compared to men and women
without positive SARS-Cov- 2 testing could be detected as regards age at diagnosis, cardiovascular
risk factors and mortality (see also Supplemental Table S4). As regards health care seeking
behaviour, avoidance has been mainly reported for older individuals, i.e., over 65 years (doi
10.1016/j.ehb.2025.101550; doi: 10.1038/s41598-025-24365-1) thus is unlikely to play a major role
in our findings. This has been added to page 13 lines 12-14. Lastly, life style changes imposed by
the pandemic, from eating habits to reduced physical activity, have not been accounted for in the
present study as data garnered by the Health Care Database does not encompass these variables.
Certainly, as we suggest at page 12 lines 20-21, future studies, possibly performed at diabetes
centers which routinely collect anthropometric and lifestyle data, will shed light on this issue.
3. We thank the Reviewer for the opportunity to clarify sample selection. We chose individuals
diagnosed with diabetes from age 40 to 65 years as this age group well represents incident diabetes
in adults, with the associated cardiovascular risk factor profile (10.2337/dc24-S002). In addition to
considerations pertaining to diabetes in older individuals (10.2337/dc24-S013), these patients may
have a different exemption status. In fact, the Regional Health Care System exempts individuals
over 65 years of age from disadvantaged economic conditions; some senior individual with
hypertension, diabetes or other chronic disorders might therefore not be accounted for among new
chronic disease exemptions. Lastly, as discussed above, individuals in the 40-65 year-age range did
not change their behaviour as regards access to health care in a significant manner, an issue which,
conversely, appeared to impact the older population.
4. We appreciated the Reviewer’s suggestion and attempted to postulate on underlying mechanisms.
Indeed, our study is the first to report on a decrease in cardiovascular disorders in adults diagnosed
with diabetes during the pandemic, thus we can only hypothesize on possible causes, foremost
lifestyle changes imposed by lockdown and increased awareness of diabetes given the social media
impact during the COVID-19 pandemic. Surveys evaluating changes in diet and physical activity
during the pandemic, reported a considerable proportion of individuals changing their diet towards



less healthy food (doi: 10.1016/j.rgmxen.2024.09.001) and increased alcohol consumption (doi:
10.3390/jcm14072242); physical activity was reportedly maintained, albeit adapted to restrictions
(doi: 10.3390/nu17020214). This has been added to page 12 lines 23-27. As mentioned in page 11
lines 27-29, infection with SARS-CoV-2 itself or treatment with steroids is unlikely to have played
a role, given that less than 1 out to 10 newly identified diabetic individuals had been infected prior
to the diagnosis of diabetes (see also page 8 lines 9-10 for men and page 9 lines 21-22 for women).
Lastly, we added a comment as to practical recommendations for diabetes management in this new
setting (page 13 lines 2-5)
5. Again, we thank the Reviewer and now include studes on phenotypic variation of diabetes during
the pandemic, mostly reporting increased rates of ketoacidosis among young individuals with
diabetes (doi: 10.3390/jcm14227995; doi: 10.1111/dme.14640; doi: 10.2337/dc22-0385; doi:
10.1002/jmv.27996) (page 12 lines 2 -10) Given the small number of individuals with prior SARS-
CoV-2 infection, we purposedly did not included reports on COVID-19-induced diabetes, mostly
associated with steroid treatment (doi: 10.1111/dom.14659; doi: 10.1016/j.diabres.2025.112190).


