
DiSH a la carte
Back to School with Diabetes in the COVID Era

G. Todd Alonso, MD

Associate Professor

University of Colorado, Anschutz Medical Campus

Barbara Davis Center for Diabetes

Guy.Alonso@cuanschutz.edu

mailto:Guy.Alonso@cuanschutz.edu


Conflicts of interest

• None



Objectives

• Explain the difference in risk that COVID-19 poses for children vs. 

adults with diabetes.

• Understand our limitations in understanding the risk COVID-19 

poses for children.

• Be able to advise your school leadership on policies to optimize 

health for children with T1D during the pandemic.

• Advocate for the health of our communities.



COVID-19 in the US, overview

• 601,124 deaths 

attributed to COVID-19 

(through 7/21/21)

– 79.3% were 65 years and 

over

– 17.9% were 45-64 years

– 2.8% were under 45 

years

– 16% had diabetes

https://www.cdc.gov/nchs/covid19/mortality-overview.htm

https://covid.cdc.gov/covid-data-tracker/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcases-updates%2Fcases-in-us.html#demographics

https://www.cdc.gov/nchs/covid19/mortality-overview.htm
https://covid.cdc.gov/covid-data-tracker/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcases-updates%2Fcases-in-us.html#demographics


COVID-19 disproportionately affects black and brown 

children.

https://data.cdc.gov/NCHS/Deaths-by-Race-and-Hispanic-Origin-Ages-0-18-Years/32c3-mvuz

https://data.cdc.gov/NCHS/Deaths-by-Race-and-Hispanic-Origin-Ages-0-18-Years/32c3-mvuz


Infectious 

disease in people 

with diabetes

• Adults with diabetes are more likely than 

those without diabetes to have infections of the 

urinary tract, skin, lower resp tract, and serious 

bacterial infections.

• Children and adolescents with A1c at/near 

target range do not appear to have increased 

risk of infections.

• Infectious diseases in people with diabetes 

may trigger DKA.

• Muller LM a. J, Gorter KJ, Hak E, et al. Increased Risk of Common Infections in Patients with Type 1 and Type 2 Diabetes Mellitus. Clin Infect Dis. 2005;41(3):281-288. doi:10.1086/431587
• Shah BR, Hux JE. Quantifying the Risk of Infectious Diseases for People With Diabetes. Diabetes Care. 2003;26(2):510-513. doi:10.2337/diacare.26.2.510
• Laffel LM, Limbert C, Phelan H, Virmani A, Wood J, Hofer SE. ISPAD Clinical Practice Consensus Guidelines 2018: Sick day management in children and adolescents with diabetes. Pediatr Diabetes. 2018;19:193-204. doi:10.1111/pedi.12741



• High A1c and minority race/ethnicity are risk 

factors for DKA.

• With COVID-19, does diabetes

– Increase risk of infection? 

– Increase risk for DKA?

– Increase risk of severe disease?

• Cengiz E, Xing D, Wong JC, et al. Severe hypoglycemia and diabetic ketoacidosis among youth with type 1 diabetes in the T1D Exchange clinic registry. Pediatric Diabetes. 2013;14(6):447-454. doi:10.1111/pedi.12030
• Kahkoska AR, Shay CM, Crandell J, et al. Association of Race and Ethnicity With Glycemic Control and Hemoglobin A1c Levels in Youth With Type 1 Diabetes. JAMA Netw Open. 2018;1(5). doi:10.1001/jamanetworkopen.2018.1851

Our concerns for 

people with 

diabetes during 

the pandemic



• Whole population study (England); Mar 1 – May 11 2020 (72 d)

– N= 61,414,470

• N= 2,864,670 with T2D

• N= 263,830 with T1D

– 100,760 (38%) under age 40 years

• N= 41,750 had some other form of diabetes

• 23,698 in-hospital deaths related to COVID-19 (whole population)

– 31.1% were in people with diabetes



• 364 deaths in people with type 1 

diabetes

• < 5 deaths age < 40 and 40-49 years in 

people with type 1 diabetes



• Adjusted (age, sex, deprivation index, 

ethnicity, region, cardiovascular 

comorbidity) odds for death:

• T1D 2.86 [2.58-3.18]

• T2D 1.80 [1.75-1.86]

• Model in people < 70 years of age:

• T1D 6.39 [5.40-7.56]

• T2D 3.74 [3.50-3.99]

• The effect of diabetes was stronger for 

BAME (Black, Asian, minority ethnic)

➢ T1D increases risk of death in adults 

>50 years of age, maybe more than 

T2D. Duration of diabetes effect?



<6.5

6.5-7.0

7.1-7.5

7.6-8.9

9.0-9.9

≥10.0

• A1c >10% increases risk of 

death



• Prospective cohort study of COVID-19 cases across 137 clinical locations
– 21,929 people without diabetes

– T2D n=1,316

– T1D n=160

• T1D:
– aOR 3.9 (1.75-8.69) for hospitalization

– aOR 3.35 (1.53-7.33) for greater illness severity

– Similar to risk in T2D

– Only 22/160 with T1D were age <18 years
• 10 hospitalized, no mechanical ventilation (9 DKA)

• No deaths

• Mortality without diabetes was 0.5% 

• Mortality in the T2D group was 4.8% 



Risk for Hospitalization

Issues:

• Extrapolating adult data to pediatrics

• No comparison to baseline hospitalization risk



Additional pediatric data from BDC through Dec 2020 

(unpublished)

• Confirmed test (n=49)

• Self-report only (n=39)

• DKA (n=10)

– 6/10 with last A1c >14%

– 9/10 with last A1c >10%

– 3/10 on CGM

– 2/10 on pump

– 6 Hispanic, 2 Non-Hispanic White, 1 Black, 1 More than 1 race

• Severe hypoglycemia (n=1)

We are missing COVID-19 testing data 

despite having a statewide health 

information exchange.

On chart review, COVID-19 was largely 

incidental to the DKA cases.



BDC patient with severe hypoglycemia and COVID-19

• 12-year-old boy admitted with 

severe hypoglycemia and found to 

have COVID-19 at that time

• Last A1c 10.4%

• No other symptoms of COVID-19

• Clearly at high baseline risk for 

severe hypo



T1D Exchange COVID-19 Surveillance registry

• 52 US diabetes centers

• Patients with T1D who got COVID-19

• Many mild cases likely not reported

• No comparison to people without T1D or people without COVID-19

• Manuscripts:

• Early report (n= 64; June 2020; Diabetes Care. PMID 32303837)

• Inequities (n=180; J Clin Endocrin Metab. PMID 33410917)

• Adults (n=113; J Clin Endocrin Metab. PMID 33165563)

• New onset T1D (n=148; J Diabetes. PMID 33283979)

• Children (n=266; J Diabetes. PMID 33855813)



Adults vs children with T1D and COVID-19 in the T1D 

Exchange COVID-19 Surveillance Registry

Adverse Acute T1D outcome

Adults (n=113) Children (n=266)

Hospitalized Not hospitalized P value
N N (%) N (%)

(61%)



➢ Black patients had increased risk for 

DKA with COVID-19



• Claims data for 3,782,157 children with ED or inpatient 

encounters

• 43,465 had COVID-19

• 4,302 were hospitalized

• 1,273 had ICU admission

• 38 deaths

June 7, 2021



• How do you 

differentiate between 

WITH COVID-19 and 

DUE TO COVID-19?

June 7, 2021



New onset type 1 diabetes and COVID-19



Newly diagnosed diabetes and COVID-19

• Could SARS-CoV-2 increase the incidence of type 1 diabetes?

– Virus binds to ACE2, enters endocrine cells

– SARS epidemic: high incidence of hyperglycemia

– Viral infections trigger autoimmune diseases

• Could there be increased severity at presentation?

https://www.endocrineweb.com/news/diabetes/-covid-19-may-trigger-new-onset-diabetes



Alonso GT, Coakley A, Pyle L, Manseau K, Thomas S, Rewers A. Diabetic Ketoacidosis at Diagnosis of Type 1 Diabetes in Colorado Children, 2010-2017. Diabetes Care. 2020;43(1):117-121.

• DKA in patients newly diagnosed with 

T1D is high in Colorado, maybe 

similar across the US.



Rabbone I, Schiaffini R, Cherubini V, Maffeis C, Scaramuzza A, The DSG of ISPED. Has COVID-19 Delayed the Diagnosis and Worsened the Presentation of Type 1 Diabetes in Children? Diabetes Care. Published online August 10, 2020.

Italy



Tittel SR, Rosenbauer J, Kamrath C, et al. Did the COVID-19 Lockdown Affect the Incidence of Pediatric Type 1 Diabetes in Germany? Diabetes Care.

Germany



Alonso GT, Murphy C, Pyle L, Thomas S, Ohman-Hanson R, Rewers A. Increased prevalence of diabetic ketoacidosis among Colorado children at 
diagnosis of type 1 diabetes during the COVID-19 pandemic lockdown resolves after reopening. Diabetes Technol & Ther. Accepted.
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The prevalence of DKA upon new diagnosis of type 1 
diabetes in 2017-2019 vs. 2020. 

The vertical line represents the division between the first and second half of the observation period. 

2017-2019 2020 P

Mar-Jun (n=286) Jul-Oct (n=275) Mar-Jun (n=99) Jul-Oct (n=84)

51.4 65.7 0.02

52.7 57.1 0.56

Percent of patients with DKA by period of presentation with new onset diabetes

P=0.02



Newly diagnosed T1D and COVID-19

• Could SARS-CoV-2 increase the incidence of type 1 diabetes?

– No data support that yet.

– Could the massive declines in other childhood illnesses offset any 

difference, or even reduce the incidence of newly diagnosed T1D?

• Could there be increased severity at presentation?

– Yes, at least during the lockdown period. 



COVID-19 vaccination



COVID-19 vaccination and autoimmunity

• The risk of autoimmunity triggered by COVID-19 vaccines (or any 

other vaccine, for that matter) is very, very close to zero.

– J&J and Guillain Barre

• As of 7/13/21 – 12.5 million doses, 100 cases of GBS, 1 death

• 0.0008% risk

• GBS typically develops after an infection (3,000-6,000 cases/year in the US)

– J&J and thrombosis with thrombocytopenia syndrome

• 7 per 1 million women between 18-49 years of age.

https://health.clevelandclinic.org/guillain-barre-syndrome-and-covid-vaccine/

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html#:~:text=After%20receiving%20the%20J%26J%2F,this%20rare%20adverse%20event. 

https://health.clevelandclinic.org/guillain-barre-syndrome-and-covid-vaccine/
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/safety-of-vaccines.html#:~:text=After%20receiving%20the%20J%26J%2F,this%20rare%20adverse%20event


COVID-19 vaccination and myocarditis

• The mRNA vaccines (Pfizer and Moderna) have been associated with 
rare cases of myocarditis.
– “Per million second doses of mRNA COVID-19 vaccine administered to males 

aged 12–29 years, 11,000 COVID-19 cases, 560 hospitalizations, 138 ICU 
admissions, and six deaths due to COVID-19 could be prevented, compared with 
39–47 expected myocarditis cases after COVID-19 vaccination…. Among males 
aged ≥30 years, 15,300 COVID-19 cases, 4,598 hospitalizations, 1,242 ICU 
admissions, and 700 deaths could be prevented, compared with three to four 
expected myocarditis cases after COVID-19 vaccination. This analysis did not 
include the potential benefit of preventing post-COVID-19 conditions, such as 
prolonged symptoms and MIS-C (6,7).

• Advice to my patients: When it’s your turn, get in line.

https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e2.htm

https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e2.htm


How should we protect children from COVID-19 this year?

• American Academy of Pediatrics

– In-person learning

– Masks for everyone 2 years and older while 

indoors

– Vaccinate everyone who is eligible

• https://www.aappublications.org/news/2021/07/18/schools-071821

• https://jamanetwork.com/journals/jama/fullarticle/2781847?guestAccessKey=be27dde2-

d063-40a2-bd14-

4436bf1eb7bb&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Ame

rican_Medical_Association_TrendMD_1&utm_content=etoc&utm_term=071321

➢ 169 elementary schools in GA: masking requirements 

associated with 37% fewer COVID-19 cases

https://www.aappublications.org/news/2021/07/18/schools-071821
https://jamanetwork.com/journals/jama/fullarticle/2781847?guestAccessKey=be27dde2-d063-40a2-bd14-4436bf1eb7bb&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_American_Medical_Association_TrendMD_1&utm_content=etoc&utm_term=071321


How should we protect children from COVID-19 this year?

• Many organizations support 

COVID-19 vaccination for 

healthcare workers

• Some current mandates:

– CA (state and healthcare workers)

– NYC (city workers)

– The VA, Houston Methodist, 

Mayo Clinics

• More will follow
https://www.acponline.org/acp_policy/statements/joint_statement_covid_vaccine_mandate_2021.pdf

https://www.washingtonpost.com/health/2021/07/26/mandatory-vaccinations-urged-health-workers/

https://www.acponline.org/acp_policy/statements/joint_statement_covid_vaccine_mandate_2021.pdf
https://www.washingtonpost.com/health/2021/07/26/mandatory-vaccinations-urged-health-workers/


Summary

• The known risks for COVID-19 in adults vs. children with diabetes

– Adults:

• Adults over age 50 with diabetes appear to be at much higher risk than the 

general population for severe illness and death.

– Children:

• Children with T1D and high A1c are at risk for DKA with COVID-19

• No clarity about risk for MIS-C in diabetes vs general pediatric population

• No clear increase in risk for severe illness or death in children with diabetes

• Increased risk of DKA at T1D presentation during the lockdown.



Summary (Continued)

• Factors that appear to increase the risk for children with diabetes 

when they experience COVID-19

– Black race

– High A1c → DKA

– Beware of hypercoagulability risk in COVID-19



Summary (Continued)

• Reducing risk for severe COVID-19 illness among people with 

diabetes

– Avoid COVID-19!

• Masking, social distancing

• Vaccination (everyone 12 and up)

– Well managed blood sugars (CGM)

– Regular access to diabetes care

• Do not run out of insulin

• Continuity with your team



Synthesis and additional discussion questions

• Should my T1D attend school in person this fall?

• Are kids with T2D at increased risk from COVID-19 compared to 

those with T1D?

• Does diabetes increase the risk of getting COVID-19?

• Does the delta variant change anything?

• When will kids <12 years of age be eligible for vaccination? Will 

those with diabetes be prioritized?

• Will kids with diabetes be more likely to need booster shots?



http://www.coloradokidswithdiabetes.org/

http://www.coloradokidswithdiabetes.org/


Additional information

• American Diabetes Association: 

https://www.diabetes.org/coronavirus-covid-19/how-coronavirus-

impacts-people-with-diabetes

https://www.diabetes.org/coronavirus-covid-19/how-coronavirus-impacts-people-with-diabetes

