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Abstract

Objectives: To evaluate the frequency and severity of new cases of youth-onset type 2 diabetes
in the United States during the first year of the pandemic compared with the mean of the prior

two years.

Study Design: Multicenter (n=24 centers), hospital-based, retrospective chart review. Youth
aged < 21 years with newly-diagnosed TYPE 2 DIABETES between March 2018 and February
2021, body mass index > 85"%ile, and negative pancreatic autoantibodies were included.
Demographic and clinical data, including case numbers and frequency of metabolic

decompensation, were compared between groups.

Results: A total of 3113 youth (mean [SD] 14.4 [2.4] years, 50.5% female, 40.4% Hispanic,
32.7% Black, 14.5% non-Hispanic White) were assessed. New cases of TYPE 2 DIABETES
increased by 77.2% in the year during the pandemic (n=1463) compared with the mean of the
previous 2 years, 2019 (n=886) and 2018 (n=765). Likelihood of presenting with metabolic
decompensation and severe diabetic ketoacidosis also increased significantly during the

pandemic.

Conclusions: The burden of newly diagnosed youth-onset type 2 diabetes increased significantly
during the COVID-19 pandemic, resulting in enormous strain on pediatric diabetes health care
providers, patients, and families. Whether the increase was caused by COVID-19 infection, or
just associated with environmental changes and stressors during the pandemic is unclear. Further
studies are needed to determine whether this rise is limited to the United States and whether it

will persist over time.



Introduction

The incidence of youth-onset type 2 diabetes is rising worldwide. The SEARCH for Diabetes in
Youth Study showed an increase in incidence of 5% per year in the United States from 2002 to
20121, such that prevalence nearly doubled between 2001 and 20172. This has significant long-
term implications, given observations from the Treatment Options for Type 2 Diabetes in Youth
(TODAY) study showing rapid p-cell failure® and early onset of complications? in least half of

US youth with type 2 diabetes.

A recent CDC study® demonstrated increased diabetes incidence in youth following COVID-19
infection, but did not differentiate diabetes type. Moreover, irrespective of concomitant COVID-
19 infection, since the onset of the pandemic, pediatric endocrinologists have anecdotally
experienced an unprecedented acute burden of newly-diagnosed type 2 diabetes. Multicenter
and/or population-based studies in the US and Europe suggest that the proportion of youth with
T1D presenting in diabetic ketoacidosis (DKA) rose early in the pandemic, but the impact on the
overall incidence of T1D is still unclear®°. Several U.S. individual institutions showed an
increase in both rates and severity of presentation of youth-onset type 2 diabetes during the
pandemic!1®. However, multicenter/population-based data regarding effects of the COVID-19

pandemic on youth-onset type 2 diabetes have not yet been published.

This study was designed to compile retrospective data from electronic medical records (EMRS)
from institutions across the U.S. to assess the national impact of the COVID-19 pandemic on
rates of youth-onset type 2 diabetes. Specifically, the aims were to compare the total number of

new cases of youth-onset type 2 diabetes and the proportion of those youth presenting with



metabolic decompensation (DKA and/or hyperosmolar hyperglycemic syndrome [HHS]) from

March 2020 — February 2021 to the prior 2 years.

Research Design and Methods

This retrospective, multi-center study examined trends in youth-onset type 2 diabetes diagnosis
and incidence of metabolic decompensation at presentation during the first year of the COVID-
19 pandemic (March 1, 2020 - February 28, 2021) compared with the prior two years (March 1,
2018 — Feb 29, 2020). This collaborative effort was organized by the Children’s Hospital
Colorado/University of Colorado School of Medicine and the Johns Hopkins Hospital/Johns
Hopkins University School of Medicine, with 24 contributing diabetes clinics in the United
States (Acknowledgements). IRB approval was obtained by each contributing site, with a waiver

of consent. Deidentified data were submitted to the coordinating center.

Patients < 21 years old diagnosed with type 2 diabetes from March 1, 2018 — March 1, 2021
were included. Diagnosis of type 2 diabetes, in accordance with American Diabetes Association
(ADA) guidelines, required > 2 negative diabetes-associated antibodies (glutamic acid
decarboxylase-65 [GAD-65], insulin antibodies, zinc transporter 8 [ZnT8], and/or islet
antibodies [islet antigen-2 (1A-2) or islet cell antibodies]), and no positive antibodies °.
Medication-induced diabetes, pre-diabetes, post-transplant diabetes, and body mass index (BMI)
<85%ile were exclusionary. Patients were included if BMI was >85%ile was confirmed before
onset of type 2 diabetes, but acute weight loss resulted in BMI <85%ile at diagnosis. Inclusion
criteria were designed to ensure participants had type 2 diabetes while being kept broad enough

to ensure generalizability and reduce bias. Eligibility was adjudicated at each site based on these



criteria. Of note, history of overweight/obesity was confirmed in 112 participants who do not

have BMI at diagnosis due to missing height.

EMR-extracted data included: diabetes-related clinical variables, sex, race/ethnicity, insurance
type, age at diagnosis, BMI, hemoglobin Alc (HbA1c) and initial random blood sugar at
diagnosis; for those with metabolic decompensation (DKA or HHS, or mixed DKA/HHS) at
presentation, initial pH, bicarbonate and serum osmolarity were recorded. At 23/24 instutitions
race and ethnicity were determined by two separate questions; in addition to these self-report
questions, the University of Columbia uses Spanish language to help determine Hispanic/LatinX
ethnicity if a family reports “other or unknown”. Data extraction from EMR allowed for options
of “other” and “unknown” for race, and thus some of these data are incomplete. Laboratory
values reported as either above or below the limit of detection were set to the limit of detection.
DKA was defined as either pH<7.3 or bicarbonate<15. DKA severity was categorized using the
International Society for Pediatric and Adolescent Diabetes 2018 guidelines: mild DKA=pH 7.2
-7.29 and/or bicarbonate 11-15 mmol/L, moderate DKA=pH 7.1-7.19 and/or bicarbonate 6-10
mmol/L, and severe DKA=pH<7.1 and/or bicarbonate <5 mmol/L'’. HHS was defined as serum
osmolality >330 mOsm/kg and serum glucose >600mg/dL. If data regarding pH or osmolality

were missing, it was presumed that they did not present in DKA or HHS, respectively.

The primary outcome was the absolute case number of new-onset type 2 diabetes diagnosed in
the first year of the COVID-19 pandemic, compared with the mean of the prior 2 years. The
secondary outcome was the percentage of these patients presenting with metabolic

decompensation (DKA, HHS, or mixed DKA/HHS) compared with the prior 2 years.

Statistical Analysis



Descriptive statistics reported include mean + standard deviation (SD) for normally distributed
continuous variables, median (25", 75" percentile) for skewed continuous variables, and
frequency and percentage for categorical variables. Groups were compared using either a t-test
or ANOVA for normally distributed continuous variables, the Kruskal Wallis test for non-

normally distributed variables, and the chi-square test for categorical variables.

A negative binomial time series model was used to model the count of youth-onset type 2
diabetes diagnoses per month. A background linear trend of 5% increase per year was assumed.
Seasonality was assessed by allowing the number of diagnoses in a particular month to depend
on the number in the prior month, and the number 12 months prior. A test of intervention was
performed to determine whether the onset of the pandemic in March 1, 2020, had a significant

effect on the count of diagnoses®® 1°,

The year from 3/1/18 - 2/28/19 is referred to as pre-pandemic year 18-19 (PPY18-19), from
3/1/19 - 2/29/20 as pre-pandemic year 19-20 (PPY19-20), and from 3/1/20 - 2/28/21 as the

pandemic year.

Results

A total of 3,459 patients with new-onset type 2 diabetes were identified from 24 centers across
the U.S. Of these, 312 were excluded due to inadequate antibody data, 32 were excluded due to
BMI <85%ile, one was excluded due to suspicion for monogenic diabetes, and onewas excluded
due to young age, atypical of type 2 diabetes. Thus, the final analysis included3,113 participants
(Table I). The average number of new diagnoses per year in the two pre-pandemic years was
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825, compared with 1463 diagnosed during the first pandemic year, an increase of 77.3% (Figure
1). The increase in new presentation was seen across almost all sites (Table I1; available at
www.jpeds.com). The largest contributing site reported 426 new cases (13.7% of the total
sample). The South and West regions were over-represented, particularly compared with the

Northeast (Table I, p=0.11). The mean age at presentation did not change over the 3-year period.

Because of an apparent peak of diagnoses in August, a covariate corresponding to August vs.
other months was tested but was not significant. Thus, the final model did not include any effect
of seasonality. There was a difference in racial/ethnic distribution over the 3 years, p=0.004
(Table I, Figure 2), with post-hoc analyses demonstrating increased diagnoses among Black
youth (p= 0.002) and decreased diagnoses among White youth (p=0.039) during the pandemic
year. The vast majority of new type 2 diabetes diagnoses occurred in those with public insurance
during all three years. There was a reversal in the proportion of male vs female new diagnoses—
55% female/45% male in PPY18-19 and PPY19-20 compared with 45% female/55% male
during the pandemic year (p<0.001, Figure 2). There was no difference in association of sex by

race/ethnicity pre- and post- pandemic.

BMI was statistically higher on presentation in the pandemic year compared with PPY1 and
PPY2. Patients with new-onset type 2 diabetes presented with higher HbAlc (median 10.4% vs
9.3% (PPY1) and 9.7% (PPY2), p<0.001) and higher blood glucose during the pandemic
compared with the two previous years (median 286 mg/dL vs 240 mg/dL (PPY18-19) and 246
mg/dl (PPY19-20), p<0.001). In the pre-pandemic years, more patients with new-onset type 2

diabetes were diagnosed as outpatients; there was a reversal during the pandemic year such that



more patients were diagnosed and managed as inpatients (43% inpatient vs 57% outpatient
during PPY18-19 and PPY19-20, as opposed to 57% inpatient and 43% outpatient during the
pandemic). Further, 21% of youth presented with metabolic decompensation (DKA and/or HHS)
at diagnosis of type 2 diabetes during the first year of the pandemic compared with 9.4% and
9.0% in PPY1 and PPY?2, respectively (p<0.001) (Table I, Figure 1). Few patients in this cohort

had a concurrent COVID-19 infection detected at presentation of type 2 diabetes (Table 1).

A negative binomial time series model showed that pandemic onset (March 1, 2020) had a
significant effect on the number of type 2 diabetes diagnoses, with a parameter estimate of 15.2,
p<0.0001. This estimate represents an increase of 15.2 type 2 diabetes cases per month, although
the effect is not strictly additive because the background linear trend of 5% increase per year is
applied to the increased number of cases per month. Another negative binomial time series
model demonstrated a significant effect of the pandemic on the number of patients presenting

with metabolic decompensation, with a parameter estimate of 7.0, p=0.002.

Discussion

This first multicenter report from 24 U.S. diabetes centers, including more than 3,100 youth
diagnosed with new-onset type 2 diabetes over 3 years, shows an unprecedented impact of the
COVID-19 pandemic on the frequency of diagnosis of youth-onset type 2 diabetes, increasing by
77.3% compared with the average in the 2 prior years. Moreover, severity of initial presentation
rose, based on proportion presenting with metabolic decompensation, which more than doubled,

and median HbA1c at diagnosis. This confirms the findings of three single-center studies, all of



which contributed data to this analysis, suggesting that rates of type 2 diabetes and presentation

in DKA rose during the COVID-19 pandemict® 14 1°,

Although the incidence of type 2 diabetes was already on the rise, the increase seen in the past
year significantly outpaces recently published epidemiologic data, which demonstrated an annual
increase in incidence of approximately 5% between 2002 and 20122, Interestingly, the rise in
youth-onset type 2 diabetes between PPY18-19 and PPY19-20, at 15.8%, was also greater than
previously reported. However, data presented here are derived from subspecialty diabetes care
centers, and are not population-based data, so trends seen in this study may not be generalizable.
Historically, type 2 diabetes has been described as almost twice as common among females in
U.S. youth® 2, but during the pandemic this trend changed, with an increase in the relative
proportion of adolescent males diagnosed. There was also an increase in proportion of cases
diagnosed in Black youth and a decrease in White youth during the pandemic. The sex
differences seen do not appear to be driven by racial or ethnic differences. However, the increase
in proportion of Black youth diagnosed with type 2 diabetes is consistent with recent U.S.

population data?.

Potential explanations for the pandemic-associated rise in youth-onset type 2 diabetes are broad
and likely multi-factorial. Pediatric weight gain tends to increase during summer months, when
school is out?: 22, Indeed, there are regional® 24 and national®® 2® database reports of a rising
trajectory of BMI during the pandemic, when most youth were out of school, and BMI increases
were greatest in youth with prior overweight or obesity. However, the rise in BMI appears to
have had the most significantly affected younger children (5-11 years)?, whereas the onset of
type 2 diabetes seldom occurs prior to puberty. We noted an increase in BMI of youth at
diabetes diagnosis in the pandemic year compared with the prior 2 years. The reasons for

10



pandemic gains in BMI have yet to be elucidated, but presumably are in part related to increases
in sedentary behavior and changes in eating behaviors. During the pandemic, families reported
changes in the home food environment, purchasing more shelf-stable foods that are ultra-
processed and calorie-dense, which could contribute to weight gain?’. Sedentary behavior
changes included increased screen time related to online school, lack of physical education,
cancellation of organized sports and other activities, and people being more confined to their
homes?8. One group specifically reported an increase in screen time during the pandemic in
youth with previously diagnosed type 2 diabetes ?°. However, most of available data regarding
pandemic-related behavior changes are based on self-report, relying on recall for report of
prepandemic behaviors; thus, these are likely to be inaccurate?®°, Accelerometry-based data
from TODAY and NHANES suggested that greater sedentary behavior distinguishes youth with
type 2 diabetes from youth with obesity but without diabetes®!. Furthermore, boys are known to
be more physically active than girls during adolescence®? *3, thus may have been affected in
terms of BMI gains and metabolic risk by increases in sedentary behavior than girls. This may, in
part explain, the reversal in sex differences in incident type 2 diabetes in youth during the
pandemic. Although there is some evidence that boys experience greater weight gain during the
pandemic®, the largest studies did not break results down by sex?* 2> so it is unclear if boys
had more significant weight gain than girls. However, data from the TODAY study supports the
hypothesis lifestyle change may more significantly affect type 2 diabetes in adolescent males, as
males in TODAY responded more favorably to lifestyle intervention than females®. Although
this evidence is certainly not adequate to prove that lifestyle behavior changes are the sole cause
of rising cases of youth-onset type 2 diabetes during the pandemic, they certainly may contribute

to its onset in those at increased risk.
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Another potential contributor to the pandemic-related increase in type 2 diabetes presentation is
an increase in psychosocial stress*®. Youth with type 2 diabetes are known to be exposed to
significant environmental stressors, as evidenced by a high proportion coming from single-
caregiver and low-income households, with low parental education attainment®’. Furthermore,
mental health disorders are common in youth with obesity and diabetes®® °. It is possible that
elements of this underlying stress could contribute to the pathophysiology of diabetes. Shomaker
et al demonstrated that treatment of depression with cognitive behavioral therapy in girls at risk
for type 2 diabetes improved insulin sensitivity compared with health education-controls one
year after the treatment, and independent of BMI change*. Furthermore, in SEARCH,
depression was associated with higher metabolic and inflammatory markers*'. The COVID-19
pandemic has resulted in a significant mental health crisis in youth, with rates of depression and
anxiety among youth that have doubled compared with prepandemic years*. In addition, screens
assessing suicide risk have shown increasing rates of positivity during the COVID-19 pandemic
in both the pediatric emergency department*® and primary care setting*. In addition to
potentially affecting stress physiology, social determinants of health also impact access to
healthy food, access to health care, and safe outdoor environments. The pandemic may have
disproportionately affected Black youth, who already are at higher risk for health disparities®.
This may in part explain the racial differences in newly diagnosed diabetes associated with the
pandemic. Whether there is a direct or indirect relationship between psychosocial stress and
incident youth-onset type 2 diabetes, this coincident increase during the pandemic warrants

further investigation.

Finally, there is a possibility that COVID-19 infection itself may have caused a non-autoimmune

destruction of B cells, resulting in declines in B-cell function in adolescents already predisposed
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to develop diabetes. There is in vitro evidence that the B-cell expresses the ACE2-receptor—the
receptor that the SARS-CoV-2 virus binds to to gain entry into the cell and, further, that COVID-
19 infection in the B-cell can result in decreased insulin secretion®4’. Some have argued that this
might explain high rates of DKA in adults with COVID-19 infection and coincident diabetes.
However, the evidence is conflicting and purely in vitro in nature*®. A recent CDC publication
using retrospective claims data in thousands of youth found a significant increase in diabetes
incidence at least 30 days after COVID-19 infection, both compared with a control population
without COVID-19 infection and compared with a pre-pandemic control group with non-
COVID-19 respiratory infection®. However, the study did not differentiate diabetes type.
COVID-19 infection has been associated with an increase in type 2 diabetes onset among
adults®® %%, Currently, an international group has designed a registry (CoviDIAB) to better
evaluate the clinical impact of COVID-19 on incident type 2 diabetes®. In those hospitalized
from our cohort, very few had coincident COVID-19 infection. Because symptomatic COVID-
19 infections are low in youth, and antibody testing was very limited at our sites, our study lacks
evidence for whether these youth with newly diagnosed type 2 diabetes had a previous COVID-

19 infection.

Our results also demonstrated increased severity of presentation of youth-onset type 2 diabetes
during the pandemic, with increased HbAlc on presentation and increased presentation with
metabolic decompensation. Although criteria for inpatient admission of youth with new-onset
type 2 diabetes varies by institution, and these criteria may have been impacted by the COVID-
19 pandemic, inpatient admission generally suggests a more severe presentation at diagnosis. A
pandemic-associated increase in severity of presentation has also been reported in youth with

T1D" 81450 |t is also likely that patients and families may have delayed seeking care due to
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concerns about being exposed to COVID-19; delayed presentation with other diseases has been
reported in the literature®® 52, Whereas the adult literature reports increased DKA rates in those
with a previous diabetes diagnosis associated with concurrent COVID-19 infection, as well as

hyperglycemia associated with COVID-19 infection in patients without diabetes, detected rates

of COVID-19 positivity were low in our patients presenting with metabolic decompensation.

This study has the known limitations of retrospective chart review data, which include
inconsistency of reported data and missing information. In addition, incidence data cannot be
derived due to lack of an appropriate denominator. Thus, the findings need to be validated in
population-based cohorts. One of the strengths is the use of a rigorous type 2 diabetes
definition, requiring at least two pancreatic autoantibodies tested and negative, without positive
detected antibodies. This, combined with the pediatric endocrinology provider-based diagnosis,
ensures that patients with type 2 diabetes were captured in this analysis. Another strength is the
racial/ethnic and geographic heterogeneity of the study population, which is possible only with
multicenter data from centers throughout the U.S. In addition, the findings confirm what single

sites have previously reported.

The results of this study of more than 3100 patients with newly diagnosed diabetes demonstrate a
dramatic impact of the COVID-19 pandemic on the presentation of type 2 diabetes in youth,
which was already rising in incidence and prevalence prior to the pandemic. This has created a
significant strain on pediatric endocrinology, general practioner and obesity providers, who have
been managing this growing population with limited resources. Moreover, marginalized and
under-resourced families already impacted by high rates of unemployment, food and housing
insecurity during the pandemic, have been disproportionately affected. The long-term
implications of this rapid rise in youth-onset type 2 diabetes case numbers are important in the

14



context of the final outcome analysis of the TODAY study, which demonstrated an alarming
incidence of complications— 60% of youth experienced at least one complication after a mean
follow-up of 13.3 years®. It is important to note that the TODAY study participants were treated
and followed rigorously as part of a clinical trial and, thus, results may understestimate the
burden of complications in youth-onset type 2 diabetes. Follow-up studies will need to assess
durability of the trend of increasing type 2 diabetes case numbers and severity, and to further

explore potential underlying causes and outcomes.
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FIGURE 1: New youth-onset type 2 diabetes diagnosis by month and year

Legend: 1a) Number of new type 2 diabetes cases by month, including the proportion presenting
with metabolic decompensation. The dotted vertical line demarcated onset of the COVID-19
pandemic. 1b) Total number of new diagnoses by year.

FIGURE 2: New youth-onset type 2 diabetes diagnosis by sex and race/ethnicity

Legend: 2a) Number of new cases each month broken down by sex, with the dotted line
representing onset of the pandemic. This depicts the rise in proportion of male cases during the
pandemic. 2b) Number of new cases each month broken down by race and ethnicity, with the
dotted line representing onset of the pandemic. This depicts the relative rise in type 2 diabetes

diagnoses in Black youth during the pandemic.
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TABLE 1: Demographic, Anthropometric and Clinical Characteristics of Study Participants

PPY 18-19 | PPY 19-20 Pandemic p-value
Total new-onset T2DM (n) 765 886 1463 0.005
Region (%) Midwest | 201 (26.3) | 214 (24.2) 342 (23.4) 0.114
Northeast 64 (8.4) 93 (10.5) 168 (11.5)
South | 265(34.7) | 277(31.3) | 458 (31.3)
West 234 (30.6) | 302(34.1) | 495 (33.8)
Age at Diagnosis (years) (mean (SD)) 14.3 (2.3) 145 (2.4) 14.4 (2.3) 0.226
n=22 missing
Race/Ethnicity (%) Asian 20 (2.6) 24 (2.7) 40 (2.7) 0.004
Black | 231(30.2) | 267(30.1) | 519 (35.5)
Hispanic | 323 (42.3) | 356 (40.2) 577 (39.4)
White | 121 (15.8) | 143(16.1) | 187 (12.8)
Other 49 (6.4) 45 (5.1) 88 (6.0)
Unknown 20 (2.6) 51 (5.8) 52 (3.6)
Sex (%) Female | 421(55.1) | 488(55.1) | 663(45.3) | <0.001
Male 343 (44.9) | 398 (44.9) 800 (54.7)
Insurance (%) Private 182 (23.8) | 207 (23.4) 305 (20.8) 0.009
Public | 556 (72.8) | 647 (73.0) | 1110 (75.9)
Other 4 (0.5) 9(1.0) 5(0.3)
Uninsured | 20 (2.6) 22 (2.5) 27 (1.8)
Unknown 2(0.3) 1(0.1) 16 (1.1)




Location at Diagnosis (%) Inpatient | 329 (43.1) | 382 (43.1) 836 (57.1) <0.001
Outpatient | 434 (56.8) | 502 (56.7) | 626 (42.8)
Unknown 1(0.1) 2 (0.2) 1(0.1)
COVID-19 at diagnosis (%) No 529 (82.4) | 625 (82.3) 954 (66.0) <0.001
n=266 missing Unknown | 113 (17.6) 133 (17.5) 456 (31.5)
Yes 0 (0.0) 0(0.0) 36 (2.5)
BMI (kg/m?) (Median [IQR]) 34.6[29.6, | 34.3[30.0, | 35.1[30.9, 0.001
n=112 missing 39.2] 39.3] 40.9]
BMI % of 95%ile (Mean [SD]) 133.88 132.41 137.04 0.001
(31.11) (30.17) (30.09)
HbALc (%) (Median [IQR]) 9.3[7.3, 9.7[7.1, 10.4 [7.9, <0.001
n=14 missing 11.9] 12.1] 12.4]
Serum glucose (random) (mg/dl) (median 241 [142, 246 [146, 286 [171, <0.001
[IQR]) 360] 361] 414]
pH (median [IQR])? 7.37[7.30, | 7.36[7.31, | 7.34[7.21, | <0.001
n=1837 missing 7.40] 7.39] 7.39]
n=261 n=320 n=695
Bicarbonate (mmol/L) (median [IQR])? 23.0[20.0, | 24.0[19.0, 21.0 [12.0, <0.001
n=1530 missing 26.0] 26.0] 25.0]
n=355 n=401 n=827




Serum osmolality (mOsm/kg) (median 298.0 297.0 [293.0, 306.0 0.002
[IQR])? [292.0, 304.5] [293.0,
n=2657 missing 307.0] n=87 333.5]
n=122 n=247
Diabetic ketoacidosis (%) 70 (9.2) 79 (8.9) 304 (20.8) <0.001
Hyperglycemic 7(0.9) 6 (0.7) 56 (3.8) <0.001
Hyperosmolar Syndrome (%)
Metabolic Decompensation 72 (9.4) 80 (9.0) 307 (21.0) <0.001
(%)
DKA Severity (%) Mild 25 (35.7) 33(41.8) 121 (39.8) 0.35
Moderate | 30 (42.9) 25 (31.6) 93 (30.6)
Severe 15 (21.4) | 21(26.6) 90 (29.6)

4Data only included for subset of patients with data available

Abbreviations: Pre-Pandemic Yrl (PPY1) = 3/1/18 - 2/28/19, Pre-Pandemic Yr2 (PPY2) =

3/1/19 - 2/29/20, Pandemic = 3/1/20 - 2/28/21

Sl conversion factors: To convert HbAlc to mmol/mol, multiply by 0.01, to convert serum

osmolality to mmol/kg, multiply by 1




INSTITUTION 3/1/2018-  3/1/2019-  3/1/2020-
2/28/2019  2/28/2020  2/28/2021
N=764 N=886 N=1463
CHILDREN’S HOSPITAL COLORADO 59 (7.7) 61 (6.9) 95 (6.5)
CHILDREN’S HOSPITAL ILLINOIS 2(0.3) 4 (0.5) 4(0.3)
CHILDREN’S HOSPITAL LOS ANGELES 86 (11.3) 130 (14.7) 210 (14.4)
CHILDREN’S HOSPITAL PHILADELPHIA 21 (2.7) 42 (4.7) 72 (4.9)
CHILDREN’S MERCY 35 (4.6) 59 (6.7) 69 (4.7)
CHILDREN’S NATIONAL HOSPITAL 39 (5.1) 30 (3.4) 86 (5.9)
CINCINNATI CHILDREN’S HOSPITAL 38 (5.0) 41 (4.6) 45 (3.1)
COLUMBIA UNIVERSITY IRVING MEDICAL CENTER, 8 (1.0) 13 (1.5) 27 (1.8)
HARLEM HOSPITAL
DUKE UNIVERSITY MEDICAL CENTER 3(0.4) 3(0.3) 20 (1.4)
HASBRO CHILDREN’S HOSPITAL 18 (2.4) 19 (2.1) 37 (2.5)
JOHN HOPKINS HOSPITAL 25 (3.3) 24 (2.7) 57 (3.9)
LURIE CHILDREN’S HOSPITAL 52 (6.8) 33(3.7) 101 (6.9)
MAYO CLINIC 5(0.7) 5 (0.6) 9 (0.6)
OUR LADY OF THE LAKE CHILDREN’S HOSPITAL 17 (2.2) 20 (2.3) 23 (1.6)
PENN STATE HEALTH CHILDREN’S HOSPITAL 17 (2.2) 19 (2.1) 32(2.2)
RADY CHILDREN’S HOSPITAL 43 (5.6) 47 (5.3) 98 (6.7)
RILEY CHILDREN’S HOSPITAL 35 (4.6) 42 (4.7) 62 (4.2)
TEXAS CHILDREN’S HOSPITAL 31 (4.1) 32 (3.6) 43 (2.9)
UNIVERSITY OF CALIFORNIA SAN FRANCISCO 46 (6.0) 64 (7.2) 92 (6.3)
UNIVERSITY OF CHICAGO MEDICAL CENTER 20 (2.6) 20 (2.3) 41 (2.8)
UNIVERSITY OF MICHIGAN 14 (1.8) 10 (1.1) 11 (0.8)
UNIVERSITY OF OKLAHOMA HEALTH SCIENCES CENTER | 42 (5.5) 55 (6.2) 67 (4.6)
UNIVERSITY OF TEXAS SOUTHWESTERN 91 (11.9) 95 (10.7) 132 (9.0)
VANDERBILT UNIVERSITY MEDICAL CENTER 17 (2.2) 18 (2.0) 30 (2.1)

Supplementary table: Number of new cases by year at each site (%of total for that year).




Metabolic decompensation

| 120¢-¢0
L 120210
| 0¢0¢-¢l
| 0¢0C-L1
| 0¢02-01
| 0¢02-60
| 0¢02-80
| 0¢0¢-20
| 0¢02-90
| 0¢0¢-G0
| 0¢0Z-70
| 0¢02-€0
| 0¢0¢-¢0
| 0¢0¢-10
| 610¢-¢l
| 610C-L1
L 6102-01
| 6102-60
| 6102-80
| 6102-20
| 6102-90
| 6102-G0
| 610¢-10
| 6102-€0
| 6102-¢0
| 6102-10
| 810¢-¢Cl
| 810C-L1
| 8102-01
| 8102-60
| 8102-80
| 8102-20
| 8102-90
| 8102-G0
| 8102-70
| 8102-€0

©

T
o
o
—

Qzl jo sasoubelp maN

150 1

50 1
0

. No metabolic decompensation

1b 1500 1

d

AN 1000 A

T
o
o
Y]

1 Jo sasoubeip maN

04

3/1/19-2/29/20 3/1/20-2/28/21

3/1/18-2/28/19

Year



| 120¢-20
| 120C-10
| 0¢0¢-¢l
| 0¢0c-L1L
| 0¢02-01
| 0¢02-60
| 002-80
| 0¢0¢-20
| 0202-90
| 0¢0¢-G0
| 00C-10
| 002-€0
| 0¢0¢-20
| 0¢0¢-10
| 610¢-¢l
| 610C-L1L
| 6102-0)
| 6102-60
| 6102-80
. 6102-20
| 6102-90
| 6102-G0
| 610¢-10
. 6102-€0
| 6102-2¢0
. 610¢-10
| 810¢-¢l
| 810C-}1
| 8102-0)
| 8102-60
| 8102-80
| 810¢-20
| 810290
| 8102-G0
| 8102-10
| 8102-€0

2a

150 1

50 1

T
o
o

gzl jo sesoubeip maN

Male

| 120¢-¢0
L 120¢-10
| 0¢0¢-¢l
| 0¢0C-L1
| 0¢02-01
| 0¢02-60
| 0¢02-80
| 0¢0¢-20
| 0¢02-90
| 0¢0¢-G0
| 0¢0Z-70
| 0¢02-€0
| 0¢02-¢0
| 0¢0¢-10
| 610¢-Cl
| 610C-L1
| 6102-01
| 6102-60
| 6102-80
| 610¢-20
| 6102-90
| 6102-G0
| 610C-10
| 6102-€0
| 6102-¢0
| 6102-10
| 810¢-¢Cl
| 810C-}1
| 8102-01
| 8102-60
| 8102-80
| 8102-20
| 8102-90
| 8102-G0
| 8102-70
| 8102-€0

150 1

T T
o o
o ')

Qzl jo sasoubeip maN

White

Other

. Black . Hispanic



