Lee Kyung Min (Orcid ID: 0000-0001-8995-0448)
Bryant Alex K. (Orcid ID: 0000-0003-0194-8381)
Anglin-Foote Tori (Orcid ID: 0000-0002-9084-7111)
Lynch Julie (Orcid ID: 0000-0003-0108-2127)

Impact of COVID-19 on the incidence of localized and metastatic prostate cancer among White and
Black Veterans

Runningtitle: COVID-19and prostate cancerincidence

Kyung Min Lee, PhD?, Alex K. Bryant, MD?3, Patrick Alba, MS?, Tori Anglin, MHA?, Brian Robison, MPH?,
BrentS. Rose, MD**®, Julie A. Lynch, PhD?!

VA Informatics and Computing Infrastructure, VA Salt Lake City Health Care System, Salt Lake City, UT
2Department of Radiation Oncology, Veterans Affairs Ann Arbor Healthcare System, Ann Arbor, Ml
3Department of Radiation Oncology, University of Michigan, Ann Arbor, Ml

*VA San Diego Healthcare System, San Diego, CA

*Department of Radiation Medicineand Applied Sciences, University of California, San Diego, LaJolla, CA
6Department of Urology, University of California, San Diego, LaJolla, CA

Correspondingauthor:
Kyung Min Lee, PhD

VA Bedford Healthcare System
200 Springs Road (152)
Bedford, MA 01730
Office:(781) 687-4911

Cell: (617) 407-0726

Email: Kyung.Lee2@va.gov

Word count: 1009 (including Abstract)
Total number of pages: 10

Total numberof tables: 1

Total numberof figures: 1

Total number of supportingfiles: 1

This is the author manuscript accepted for publication and has undergone full peer review but has
not been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as doi:
10.1002/cam4.5151

This article is protected by copyright. All rights reserved.


http://orcid.org/0000-0001-8995-0448
http://orcid.org/0000-0003-0194-8381
http://orcid.org/0000-0002-9084-7111
http://orcid.org/0000-0003-0108-2127
http://dx.doi.org/10.1002/cam4.5151
http://dx.doi.org/10.1002/cam4.5151

FUNDING

None.

CONFLICT OF INTEREST

The authors declare no competing financialinterests.
ETHICS APPROVAL

This study was approved by the University of Utah Institutional Review Board and VA Salt Lake City
Research & Development committee. Analyses were conducted under approved waiver of informed
consentand HIPAA authorization.

DATA AVAILABILITY

The Corporate Data Warehouse of the Veterans Health Administration analyzed in this studyis not
publicly available.

AUTHOR CONTRIBUTIONS

Kyung Min Lee: Data curation, study design, dataanalysis and interpretation, writing—drafting, review,
and editing

Alex K. Bryant: Data analysis and interpretation, writing—drafting, review, and editing

Patrick Alba: Methodology, writing—review and editing

Tori Anglin: Data collection

Brian Robison: Data collection

BrentS. Rose: Conceptualization, study design, datainterpretation, writing—review and editing

Julie A. Lynch: Conceptualization, datainterpretation, writing—review and editing



ABSTRACT

The COVID-19 pandemicdisrupted prostate-specificantigen (PSA) screening and prostate biopsy
procedures. We soughtto determine whether delayed screening and diagnostic workup of prostate
cancer (PCa) was associated with increased subsequent rates of incident PCaand advanced PCaand
whetherthe rates differed by race. We analyzed datafrom the Veterans Health Administration to assess
the changesin the rates of PSA screening, prostate biopsy procedure, incident PCa, PCa with high-grade
Gleasonscore, and incident metastatic prostate cancer (mPCa) beforeand afterJanuary 2020. While the
late pandemicmPCarate among White Veterans was comparable to the pre-pandemicrate (5.4 pre-
pandemicvs 5.2 late-pandemic, p=0.67), we observed asignificantincreaseinincident mPCa cases
among Black Veteransinthe late pandemicperiod (8.1 pre-pandemicvs 11.3 late-pandemic, p<0.001).
Furtherinvestigationis warranted to fully understand the impact of the COVID-19 pandemicon

diagnosis of advanced prostate cancer.
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INTRODUCTION

Early-stage prostate cancer (PCa) is typically detected on prostate-specificantigen (PSA) screening and
subsequent prostate biopsy. The COVID-19 pandemicdisrupted such routine healthcare screenings and
interventions®? and may have had a larger effect on Black men, who are at a higherbaselinerisk of both
localized and metastaticPCa(mPCa).> We sought to determine whether delayed screeningand
diagnosticworkup of PCawas associated with increased subsequentrates of incident PCa (localized or
metastatic), PCawith high-grade Gleason score, and incident mPCaand whetherthe rates differed by

race.

METHODS

We analyzed PSA testing, prostate biopsy, and PCa diagnosis datafrom January 2019 to August 2021
obtained fromthe Corporate Data Warehouse of the Veterans Health Administration. The study sample
included all male Veterans aged 40years and older with a self-reported race of either non-Hispanic
White (White) or Black. For each race, we calculated monthly rates of PSA testing, prostate biopsy,
incident PCadiagnosis, PCawith high-grade Gleason score (defined as a Gleason 4+3 or higher), and
incident mPCaby dividingthe number of unique patients who underwent the procedure orwere
diagnosedin each month by the average number of men aged 40 or olderwho received care (inpatient
admission or outpatientvisit) in the same month from 2016 to 2018. We used the average of the three
years prior to the pandemicasthe denominatorto obtain a more stable denominatorunaffected by the
pandemic. Incident PCawas defined by afirst International Classification of Disease, Tenth Revision,
Clinical Modification code for PCaaccompanied by documentation of a Gleason score or metastatic

disease within +/- 90 days, ascertained by a validated natural language processing tool.* We plotted



monthly crude rates per 100,000 men by race before and afterJanuary 2020, the month in whichthe
U.S. declared COVID-19a publichealth emergency.®> We divided the pandemic periodinto two
segments: the early pandemic (February 2020 to February 2021) and the late pandemic(March 2021 to
August 2021). We performed two-tailed t-tests to compare the mean rates of PSA testing, prostate
biopsy, incident PCa, PCawith high-grade Gleason score, and incident mPCa from January 2019 to
January 2020 (pre-pandemic) tothose inthe early pandemicand the late pandemicperiods within each
race. Asa secondary analysis, we performed join point regression analysis to identify significant trends
inthe crude rates of PSA testing, prostate biopsy, incident PCa, PCa with high-grade Gleason score, and
incidentmPCaduringthe study period.® All data preparation and statistical tests were performed using
SAS9.2 (Cary, NC);join point regression analysis was performed using Joinpoint Regression Program,

Version4.9.1.0.7

RESULTS

Black Veterans had higher pre-pandemicrates of PSA testing, prostate biopsy, incident PCa, and incident
PCa with high-grade Gleason score compared to White Veterans (Figure, Table). The rates decreased
substantially in both Blacks and Whites from February 2020 to April 2020 before recoveringto pre-
pandemiclevelsinsubsequent months (Figure). The absolute declinesin PSA testing, prostate biopsy,
and incident PCadiagnoses were larger among Black Veterans compared to those of White Veterans.
While the late pandemic mPCarate among White Veterans was comparable to the pre-pandemicrate
(5.4 pre-pandemicvs 5.2 late-pandemic, p=0.67), we observed asignificantincreaseinincident mPCa
casesamong Black Veteransinthe late pandemicperiod (8.1 pre-pandemicvs 11.3 late-pandemic,

p<0.001; Table).Join pointanalysis results showed that, while there was no significanttrendin mPCa



rate among White Veterans, mPCa cases among Black Veterans significantly increased by 5.4% monthly

from July 2020 to August 2021 (Supplementary Table).

DISCUSSION

In this analysis of the nationwide Veterans Affairs Healthcare System we found that the rates of PSA
screening, prostate biopsy, andincident PCa diagnosis decreased substantially in the early phase of the
COVID-19pandemic, with larger absolute declines observed among Black Veterans compared to White
Veterans. Black Veterans appeared to have experienced alate-pandemicrise in mPCaincidence not
observed among White Veterans.

Otherstudies have similarly shown dramaticdeclines in cancer screening procedures and PSA
screeningrates,>>®though none have examined recent changesinincident mPCarates. Leveraginga
natural language processingtool that allows rapid identification of incident mPCa cases,* we found an
increase in mPCaincidence amongBlack Veteransinthe late-pandemic period. This may be related to
the higherbaseline risk of incident mPCaand larger absolute declinesin screening tests and procedures
among Black compared to White Veterans|leadingto delayed diagnoses. A literature reviewhas shown
that multiple factors contributed to substantialreductions in PSA screening and prostate biopsy rates,
including physician reassignment, institutional and government policies, and patients’ avoidance of
health care interaction out of fear that they might contract severe acute respiratory syndrome
coronavirus 2.° Based on theiranalysis of the Medicare claims data, Patt etal. (2020) have suggested
that the decline in cancerscreeningin conjunction with decreased in-person visits and cancer-related
procedures may resultina stage migration to more advanced cancer at diagnosis. Furtherinvestigation
iswarranted to fully understand the impact of the COVID-19 pandemicon diagnosis of advanced

prostate cancer.
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Table. Mean rates per 100,000 men of prostate cancer-related measures before and after COVID-19 by race

PSA screening rate

Prostate biopsy rate

Incident PCa rate

Incident PCa with high-
grade Gleason rate

Incident mPCa rate

Black White Black White Black White Black White Black White
Pre-pandemic, 10,735.1 9,601.9 164.0
mean (SD)? (792.5) (642.2) (12.7) 77.0(6.1) 102.3(8.3) 52.3(4.7) 41.3(3.1) 21.8(2.3) 8.1(1.5) 5.4 (0.8)
Early pandemic, 7,964.3 7,254.8 117.4
mean (SD)? (2,571.9) (2.254) (34.6) 53.1(14.8) 71.6(18.7) 35.1(7.7) 29.0(6.9) 15.4(35) 6.9(1.9) 4.2 (0.8)
Late pandemic, 10,122.0 8,268.5
mean (SD)* (768.5) (662.5) 161.3(8.1) 65.4 (4.2) 95.6 (6.1) 40.2 (3.3) 40.0 (3.4) 17.7 (1.8) 11.3(1.1) 5.2 (1.0)
Difference in mean
rates, early -2,770.8 -2,347.1 -46.5 -239 -30.6 -17.2 -12.3 -6.5 -1.2 -1.3
pandemic vs. pre-  (p=0.001)  (p=0.001) (p<0.001)  (p<0.001) (p<0.001) (p<0.001) (p<0.001)  (p<0.001)  (p=0.09)  (p<0.001)
pandemic (p-value)?
Difference in mean
rates, late pandemic -613.1 -1,3334 -2.7 -11.6 -6.7 -12.2 -1.3 -4.2 3.2 -0.2
vs. pre-pandemic (p=0.13) (p<0.001) (p=0.65) (p<0.001) (p=0.09) (p<0.001) (p=0.42) (p=0.001) (p<0.001) (p=0.67)
(p-value)

2January 2019 - January 2020
bFebruary 2020 - February 2021
‘March 2021 - August 2021

dp-values were generated by two-tailed t-tests comparing mean monthly rates in each era (pre-pandemic, early pandemic, and late pandemic).
PSA: prostate-specificantigen; PCa: prostate cancer; mPCa: metastatic prostate cancer; SD: standard deviation



Figure. Monthly rates of prostate-specific antigen testing, prostate biopsy, incident prostate cancer
diagnosis, high-grade Gleason score, and incident metastatic disease per 100,000 men by race.
Denoted by a vertical dashed line in each of the five panels, January 2020 was the monthin which the
U.S. Department of Health and Human Services declared COVID-19a publichealth emergencyinthe U.S.
Abbreviations: PSA —prostate-specificantigen, PCa—prostate cancer, mPCa — metastatic prostate
cancer
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