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Risk Factors For Bad Outcomes in COVID-19

Lei Chen, Jianming Yu, Wenjuan He et.al. Leukemia (2020) 34:2173–2183
https://doi.org/10.1038/s41375-020-0911-0



Risk Factors in South Africa

Mortality risk (Odds Ratio)

• Age; > 50 vs < 40: 10

• Diabetes:  4-13

• HIV:   2.75

• TB:  2.58

Science

https://www.sciencemag.org/news/2020/06/hiv-and-tb-increase-death-risk-
covid-19-study-finds-not-much

https://www.sciencemag.org/news/2020/06/hiv-and-tb-increase-death-risk-covid-19-study-finds-not-much




COVID and Diabetes/Hypertension

• No clear evidence that patients with DM and HTN have a higher risk 
of infection

• Clear evidence that those with DM and HTN havs
• Higher chance of severe disease

• Hospital admission

• ICU admission

• Oxygen use

• Ventilator use

• Death

• Ongoing debate and studies to see if those associations are causal 
associations (most are observational studies)



COVID-19 outcomes according to pre-existing diabetes

Matteo Apicella, Maria Cristina Campopiano, 
Michele Mantuano, et.al. 



COVID-19 outcomes according to glycemic control



Comparing outcomes 
Admission BG of < 110 mg/ dL vs > 126 mg/dL

Wang, S., Ma, P., Zhang, S. et al. Diabetologia (2020). 
https://doi.org/10.1007/s00125-020-05209-1



Synopsis of the Reciprocal Effects of 
Diabetes and COVID-19

Matteo Apicella, Maria Cristina Campopiano, Michele 
Mantuano, et.al. 



Challenges of inpatient intensive glycemic control 
in COVID-19 patients

• ICU patients with severe hyperglycemia and DKA (requiring iv insulin drip)
• Too frequent BG checks (every hour)
• Adds to the frequency if interaction between nurse and patient (high exposure)
• Consumes too much of PPEs

• Guidelines have been developed to manage many with SQ with less frequent BG checks
and with use of continuous glucose monitoring (CGM) devices

• Ongoing studies to find the ideal BG levels to aim for

• ADA COVID-19 Webinar Series

• ADA Inpatient Insulin Protocols - COVID-19
https://professional.diabetes.org/content-page/covid-19

https://professional.diabetes.org/content-page/inpatient-insulin-protocols-covid-19

https://professional.diabetes.org/content-page/covid-19
https://professional.diabetes.org/content-page/inpatient-insulin-protocols-covid-19


SQ Insulin DKA Protocol 





Association of HTN and Outcomes

• http://www.nephjc.com/news/covidace2

Sources: Guan et al, NEJM; Huang 

et al, Lancet; Wang et al, JAMA;

Zhang et al, Allergy; Zhou et al, 

Lancet; Wu et al, JAMA IM; Italian 

report (PDF); Chen et al, BMJ; Shi et 

al, JAMA Cardiol; McMichael et al, 

NEJM; Guo et al, JAMA Cardiol; 

Bean et al, MedRxiv 2020; Petrilli et 

al, MedRXiv 2020

http://www.nephjc.com/news/covidace2

http://www.nephjc.com/news/covidace2
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://onlinelibrary.wiley.com/doi/full/10.1111/all.14238
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://www.epicentro.iss.it/coronavirus/bollettino/Report-COVID-2019_17_marzo-v2.pdf
https://www.bmj.com/content/368/bmj.m1091
https://jamanetwork.com/journals/jamacardiology/fullarticle/2763524
https://www.nejm.org/doi/full/10.1056/NEJMoa2005412?query=featured_home
https://jamanetwork.com/journals/jamacardiology/fullarticle/2763845
https://www.medrxiv.org/content/10.1101/2020.04.07.20056788v1
https://www.medrxiv.org/content/10.1101/2020.04.08.20057794v1
http://www.nephjc.com/news/covidace2


Figure 1. Interaction between SARS-CoV-2 and the 
Renin–Angiotensin–Aldosterone System.

Shown is the initial entry of severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2) into cells, primarily type II 
pneumocytes, after binding to its functional 
receptor, angiotensin-converting enzyme 2 
(ACE2). After endocytosis of the viral complex, 
surface ACE2 is further down-regulated, 
resulting in unopposed angiotensin II 
accumulation. Local activation of the renin–
angiotensin–aldosterone system may mediate 
lung injury responses to viral insults. ACE 
denotes angiotensin-converting enzyme, and 
ARB angiotensin-receptor blocker.

ACE and ARBs tend to upregulate ACE2

Muthiah Vaduganathan, M.D., M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, 
M.D., Ph.D., April 23, 2020



https://www.acc.org/latest-in-cardiology/articles/2020/07/06/08/15/covid-19-and-hypertension

Arjun Kanwal, MD ; Anandita Agarwala, MD; Lisa Warsinger Martin, MD, FACC; Eileen M. Handberg, PhD, ARNP, 
FACC; Eugene Yang, MD, FACC

http://www.acc.org/membership/person?id=5d7e693a-5ba9-42eb-9aed-daadb6537021
http://www.acc.org/membership/person?id=75ebc5dd-3d1d-4d5d-9f83-2b6869cf4499
http://www.acc.org/membership/person?id=53b80d56-9d0e-4927-ac1e-8c7b2b33d4b7
http://www.acc.org/membership/person?id=e7ea50c6-c3df-4fe7-a1b8-672eb4fd75c5
http://www.acc.org/membership/person?id=3970fe07-3153-488d-adcd-3dfaa97453e8


Recommendations of Professional Societies 
regarding ACE/ ARBs

• ACC/AHA (April 2020)

• Position Statement of the ESC Council on Hypertension on ACE-Inhibitors 
and Angiotensin Receptor Blockers (13 Mar 2020)

• Ongoing  studies to find out effect of ACE and ARBs

The Council on Hypertension strongly recommend that physicians and patients should continue 
treatment with their usual anti-hypertensive therapy because there is no clinical or scientific 
evidence to suggest that treatment with ACEi or ARBs should be discontinued because of the 
Covid-19 infection.

The American College of Cardiology and American Heart Association (ACC/AHA) notes that “there 

are no experimental or clinical data demonstrating beneficial or adverse outcomes with background 

use of ACE inhibitors [or] ARBs.”3 The statement recommends continuing these drugs if they are 

being prescribed for valid cardiovascular indications and advises clinicians not to add or remove them 

“beyond actions based on standard clinical practice.”



Summary 

• Both diabetes and hypertension have been associated with bad outcomes 
including mortality in patients with COVID-19

• Tight glycemic control seems to be associated with better outcomes in 
COVID-19. Intervention trials will be needed to confirm that. 

• The optimal degree of glycemic control for best COVID-19 outcomes in not 
known (ongoing studies). 

• Some modifications of how we mange diabetes in the hospital may have to 
be considered in COVID-19 patients to minimize nurse exposure

• The role of ACE inhibitors and ARBs in COVID-19 infections is not known 
(ongoing studies). 

• See outpatients with diabetes through telehealth whenever possible.


