
 

A new model to help clinicians predict risk of
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COVID-19

August 3 2021

  
 

  

Credit: Pixabay/CC0 Public Domain

Researchers from Hackensack Meridian University Medical Center and
Berry Consultants, LLC, Austin, Texas have developed a new model to
help clinicians predict the risk of death within 40 days in patients who
are hospitalized with COVID-19 infection.
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A new paper describing this retrospective, observational, multicenter
cohort analysis, "Development and validation of a prognostic 40-day
mortality risk model among hospitalized patients with COVID-19," was
recently published in PLOS ONE.

The model considers six risk factors: age, respiratory and oxygenation
rates, and preexisting conditions such as high blood pressure, coronary
artery disease, or chronic kidney disease that play a role in COVID-19
deaths. Older age was determined to be the strongest predictor of death,
according to health records of patients who were hospitalized with
COVID-19 in a large New Jersey health network between March 1, 2020
and April 22, 2020.

"The death of every person who has passed from COVID-19 has been an
enormous human tragedy, and we are working to prevent future
mortality from the pandemic through vaccination, optimal care and
research for new therapeutics," said Ihor S. Sawczuk, MD, FACS,
regional president, Chief Research Officer, Hackensack Meridian
Health northern market. "This new analysis to predict mortality in
certain patients with COVID-19 was done to better understand who is
most at risk for this outcome in order to do everything possible to save
the lives of people who are most vulnerable to complications from this
viral infection."

"It's significant that severe COVID-19 disease has occurred principally
among individuals with pre-existing comorbid conditions, said Andrew
Ip, MD, Division of Outcomes and Value Research, John Theurer
Cancer Center at Hackensack University Medical Center, Hackensack
NJ.

"Well-validated mortality models incorporating comorbidities and
presenting features, similar to models used to prognosticate survival of
patients in intensive care units have been lacking for COVID-19," added

2/4

https://medicalxpress.com/tags/risk+factors/
https://medicalxpress.com/tags/high+blood+pressure/


 

Dr. Stuart Goldberg, Associate Professor of Medicine at Hackensack
Meridian School of Medicine.

"Age is by far the most important risk factor in our study, with mortality
risk increasing with the cube of age," said Donald A. Berry, Ph.D., a
statistician with Berry Consultants. He added, "Whether this relationship
is maintained for the now dominant delta variant of coronavirus SARS-
CoV-2 remains to be seen."

A report from the US Centers for Disease Control and Prevention noted
that 38% of COVID-19 patients had one or more underlying conditions.
Patients with comorbidities are more likely to require hospitalization and
intensive care support compared to individuals without additional risk
factors. Moreover, high case fatality rates have been reported
particularly among the elderly and people who reside in nursing homes.

The researchers developed and validated a prognostic mortality model
that incorporated both pre-existing comorbidities and presenting features
among people hospitalized with COVID-19 illness. Through April 22,
2020 Hackensack Meridian Healthcare's network of 13 hospitals within
New Jersey had provided care to more than 3,000 COVID-19 patients
and had experienced over 700 deaths. Using this cohort, the researchers
presented a new model that quantifies risk of mortality within 40 days of
hospitalization for COVID-19 illness.

Study Methods

The authors retrospectively reviewed the electronic health records of
hospitalized patients within a 13-hospital New Jersey network between
March 1, 2020 and April 22, 2020 with positive polymerase chain
reaction results for SARS-CoV-2, the virus responsible for COVID-19
illness, with follow-up through May 29, 2020. With death or hospital
discharge by day 40 as the primary endpoint, they used univariate
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followed by stepwise multivariate proportional hazard models to develop
a risk score on one-half the data set, validated on the remainder, and
converted the risk score into a patient-level predictive probability of
40-day mortality.

Study Results

The study population consisted of 3123 hospitalized COVID-19 patients;
median age 63 years; 60% were men; 42% had >3 coexisting conditions.
713 (23%) patients died within 40 days of hospitalization for
COVID-19. From 22 potential candidates, 6 factors were found to be
independent predictors of mortality and were included in the risk score:
age, respiratory rate ≥25/minute upon hospital presentation, oxygenation
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