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Trends in Recommended Screening and Monitoring

Tests for Users of HIV Pre-Exposure Prophylaxis
Before and During the COVID-19 Pandemic
Ikenna F. Unigwe, PharmD,1 Robert L. Cook, MD,2 Jennifer W. Janelle, MD,3 Haesuk Park, PhD1
Introduction: To ensure the health and safety of persons taking pre-exposure prophylaxis to pre-
vent HIV infection, the 2017 Centers for Disease Control and Prevention guidelines recommended
initial and follow-up laboratory testing. We assessed the trends in adherence rates to recommended
laboratory testing among pre-exposure prophylaxis users and identified factors associated with
HIV testing among pre-exposure prophylaxis users from 2016 to 2020 and also examined rate
changes during the COVID-19 pandemic in 2020.

Methods: We conducted a retrospective cohort study assessing the rates and trends of recom-
mended laboratory testing among commercially insured pre-exposure prophylaxis users from 2016
to 2020, using the MarketScan database. We examined the proportion of pre-exposure prophylaxis
users adhering to the following initial and follow-up laboratory testing: (1) HIV, creatinine clear-
ance, hepatitis B virus, hepatitis C virus, and sexually transmitted infections (chlamydia/gonorrhea
and syphilis) within 7 days before pre-exposure prophylaxis initiation; (2) HIV 90 days after initia-
tion; and (3) HIV, creatinine clearance, and sexually transmitted infections 180 days after pre-expo-
sure prophylaxis initiation. We used general linear models to examine trends and multivariable
logistic regression to identify predictors of ≥1 HIV test within 180 days after index pre-exposure
prophylaxis.

Results: We identified 19,581 new pre-exposure prophylaxis users. Most were male (96%) and
aged 18−34 years (55%). Adherence rates to recommended testing increased from 2016 through
2019 (e.g., 9.0%−13.6% for all initial screening tests 7 days before initiation, 42.1%−44.6% for HIV
testing 90 days after initiation, 33.8%−40.6% for all follow-up tests within 180 days after initiation),
but all rates decreased during the COVID-19 pandemic (12.4%, 33.6%, and 31.6%, respectively).
Younger age (aged 13−17 years: AOR=0.44, 95% CI=0.28, 0.71) and ages 18−34 years (AOR=0.80,
95% CI=0.74, 0.86) were associated with a significantly lower likelihood of getting an HIV test
within 180 days after initiation than ages 35−44 years, and female sex (AOR=0.64, 95% CI=0.55,
0.74) were associated with a significantly lower likelihood than male sex. Pre-exposure prophylaxis
users with a history of sexually transmitted infections had a higher likelihood (AOR=1.27, 95%
CI=1.16, 1.40) of getting tested than those without.

Conclusions: Initial screening and follow-up testing rates were lower than those recommended by
the Centers for Disease Control and Prevention. Public health efforts are needed to ensure that
patients have access to needed laboratory testing during pandemics or natural disasters and to
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educate patients and clinicians about the importance of screening and monitoring tests to ensure
the safety and health of pre-exposure prophylaxis users.
AJPM Focus 2023;2(4):100134. © 2023 The Author(s). Published by Elsevier Inc. on behalf of The American Jour-
nal of Preventive Medicine Board of Governors. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION

Oral tenofovir disoproxil fumarate or tenofovir alafena-
mide with emtricitabine is approved for HIV pre-expo-
sure prophylaxis (PrEP) to prevent HIV transmission and
acquisition. There has been an increased uptake of PrEP
since its first availability in the U.S.1 To ensure the health
and safety of persons receiving PrEP to prevent HIV
infection, the Centers for Disease Control and Prevention
2017 guideline recommends laboratory tests for (1) HIV,
creatinine clearance, hepatitis B virus, hepatitis C virus,
and sexually transmitted infections (STIs) (chlamydia/
gonorrhea and syphilis) within 7 days before PrEP initia-
tion; (2) HIV 90 days after initiation; and (3) HIV, creati-
nine clearance, and STIs 180 days after PrEP initiation.2

There are limited data in the literature about the com-
pletion rates of these tests by PrEP users. A previous
study using 2011−2015 insurance claims data noted
increasing yearly adherence but also reported significant
testing disparities between recommended testing fre-
quencies outlined in the guidelines and the actual testing
patterns observed in practice.3 With the increasing use
of PrEP in the U.S.1 and the 2020 coronavirus disease
2019 (COVID-19) pandemic that affected HIV preven-
tion services across the country,4 there is a need to
understand the recent data of these recommended labo-
ratory tests in real-world clinical practices. Thus, we
examined trends in adherence rates to recommended
laboratory tests and identified factors associated with
HIV testing among PrEP users in the U.S. from 2016 to
2020 and also assessed whether adherence rates changed
in 2020 during the COVID-19 pandemic.
METHODS

Study Population
This cohort study included commercially insured indi-
viduals in the 2016−2020 MarketScan databases aged 13
−64 years and prescribed (≥30 days) tenofovir diso-
proxil fumarate or tenofovir alafenamide with emtricita-
bine for PrEP from January 1, 2016, to June 30, 2020.5

To ensure the use of PrEP, we excluded persons with
diagnostic codes or prescriptions for HIV or hepatitis B
virus for 1 year before first PrEP prescription (index
date) or prescriptions (<30 days) for postexposure
prophylaxis use.1,6 We required continuous enrollment
1 year before the index date and 180 days after the index
date to enable the assessment of baseline characteristics
and outcomes, respectively. The recommended tests
were identified using the Current Procedural Terminol-
ogy codes and Healthcare Common Procedure Coding
System, which are used to process insurance claims for
medical procedures, supplies, products, and services7

(Appendix Table 1, available online).
Measures and Statistical Analysis
We calculated the proportion of PrEP users adhering to
each recommended test each year. We used general lin-
ear models to examine trends for each test and multivar-
iable logistic regression to identify factors associated
with ≥1 HIV test within 180 days after the index date,
after controlling for demographic characteristics, geog-
raphy (Appendix Table 2, available online), and history
of STI, depression, or substance use disorder. A sensitiv-
ity analysis was conducted to assess adherence to the
recommended tests 90 days before the index date. This
study was approved by the University of Florida IRB.
Data were analyzed in 2022.
RESULTS

From 2016 through 2020, 19,581 new PrEP users were
identified (96% males; 55% aged 18−34 years) (Table 1).
From 2016 through 2019, rates of adherence to recom-
mended testing increased from 9.0% to 13.6% for all
screening tests 7 days before the index date, from 42.1%
to 44.6% for HIV testing within 90 days after the index
date, and from 33.8% to 40.6% for all follow-up tests
within 180 days after the index date (Figure 1). By con-
trast, adherence rates in 2020 decreased to 12.4% within
7 days before the index date (ptrend=0.001), 33.6% within
90 days after the index date (ptrend=0.17), and 31.6%
within 180 days after the index date (ptrend<0.001).
Seven days before the index date, HIV test adherence
rates increased from 34.5% in 2016 to 41.2% in 2019 but
decreased to 36.9% in 2020 (ptrend<0.001); syphilis test-
ing increased from 28.2% in 2016 to 36.6% in 2019 but
decreased to 32.3% in 2020 (ptrend<0.001). Similarly,
180-day postindex testing for HIV (60.7%−62.8%) and
syphilis (51.6%−53.7%) increased from 2016 through
www.ajpmfocus.org
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Figure 1. Trends in adherence to recommended screening and monitoring laboratory tests for PrEP users by year from 2016
through 2020.
All tests represent the completion of all recommended tests within the period.

CrCl, creatinine clearance; HBV, hepatitis B virus; HCV, hepatitis C virus; PrEP, pre-exposure prophylaxis.

Table 1. Demographic Differences Among Users of Pre-Exposure Prophylaxis by Year of Initiation, Using Data From Market-
Scan (N=19,581)

Demographics
2016

(n=3,679)
2017

(n=4,038)
2018

(n=4,858)
2019

(n=5,139)
2020

(n=1,867) p-value
n (%)

Age, years <0.01
13−17 11 (0.3) 14 (0.4) 22 (0.5) 27 (0.53) 6 (0.32)

18−34 1,800 (48.9) 2,142 (53.1) 2,713 (55.9) 3,010 (58.6) 1,099 (58.9)

35−44 845 (23.0) 841 (20.8) 963 (19.8) 1,014 (19.7) 377 (20.2)

≥45 1,023 (27.8) 1,041 (25.8) 1,160 (23.9) 1,088 (21.2) 385 (20.6)

Sex <0.01
Male 3,571 (97.1) 3,914 (96.9) 4,669 (96.1) 4,860 (94.6) 1,760 (94.3)

Female 108 (2.9) 124 (3.1) 189 (3.9) 279 (5.4) 107 (5.7)

Depression 636 (17.3) 785 (19.4) 953 (19.6) 1,106 (21.5) 476 (25.5) <0.01
Previous STI 471 (12.8) 481 (11.9) 562 (11.6) 556 (10.8) 223 (11.9) 0.074

SUD 202 (5.5) 258 (6.4) 330 (6.8) 403 (7.8) 141 (7.6) <0.01
Employment status 0.01

Active full time 3,136 (85.3) 3,382 (83.75) 4,127 (85.0) 4,449 (86.6) 1,616 (86.6)

Active part time/seasonal 50 (1.4) 75 (1.9) 86 (1.8) 86 (1.7) 32 (1.71)

Others 493 (13.4) 581 (14.4) 645 (13.3) 604 (11.8) 219 (11.7)

Region <0.01
Northeast 833 (22.7) 867 (21.5) 1,140 (23.5) 1,121 (21.8) 361 (19.4)

North Central 574 (15.6) 591 (14.7) 828 (17.1) 881 (17.2) 305 (16.4)

South 1,284 (34.9) 1,646 (40.9) 1,937 (40.0) 2,199 (42.8) 870 (46.7)

West 984 (26.8) 922 (22.9) 944 (19.5) 932 (18.2) 329 (17.6)

STI, sexually transmitted infection; SUD, substance use disorder.
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Figure 2. Sensitivity analysis of trends in adherence to recommended screening and monitoring laboratory tests for PrEP users by
year, 90 days before the index date, from 2016 to 2020.
All tests represent the completion of all recommended tests within the period.

CrCl, creatinine clearance; HBV, hepatitis B virus; HCV, hepatitis C virus; PrEP, pre-exposure prophylaxis.

Table 2. AORs of Risk Factors and HIV Testing Within 180
Days of Pre-Exposure Prophylaxis Initiation

Variable AOR (95% CI)

Year (ref: 2016)

2017 0.99 (0.89, 1.09)

2018 1.10 (1.00, 1.20)

2019 1.13 (1.03, 1.24)

2020 0.71 (0.63, 0.80)

Age category (ref: 35−44), years
13−17 0.44 (0.28 0.71)

18−34 0.80 (0.74, 0.86)

≥45 0.93 (0.85, 1.02)

Sex

Female (ref: male) 0.64 (0.55, 0.74)

Employment status (ref: active full
time)
Active part time 0.56 (0.44, 0.70)

Others 0.71 (0.65, 0.78)

SUD (ref: no) 0.91 (0.81, 1.03)

Depression (ref: no) 1.02 (0.95, 1.11)

Previous STI (ref: no) 1.27 (1.16, 1.40)

U.S. geographic region (ref:
Northeast)
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2019 but decreased to 51.7% (HIV ptrend=0.09) and
43.0% (syphilis ptrend=0.04) in 2020.
In sensitivity analysis (Figure 2) assessing the recom-

mended tests 90 days before the index date, rates of adher-
ence to testing increased from 22.6% in 2016 to 26.5% in
2019 for all screening tests 90 days before the index date
and decreased to 22.7% in 2020 (ptrend<0.001). After con-
trolling for covariates, compared with the rates in 2016,
HIV testing 180 days after the index date significantly
decreased in 2020 (AOR=0.71, 95% CI=0.63, 0.80)
(Table 2). Younger age (ages 13−17 years: AOR=0.44,
95% CI=0.28, 0.71) and ages 18−34 years (AOR=0.80,
95% CI=0.74, 0.86), females (AOR=0.64, 95% CI=0.55,
0.74), and PrEP users in the South (AOR=0.91, 95%
CI=0.84, 0.99) and West (AOR=0.89, 95% CI=0.81, 0.97)
were associated with significantly lower likelihood of HIV
testing within 180 days after the index date than ages 35
−44 years, males, and those in the Northeast, respectively.
PrEP users with a history of STI 1 year before the index
date had a higher likelihood (AOR=1.27, 95% CI=1.16,
1.40) of getting tested than those without. There was no
statistically significant difference between PrEP users with
a history of depression or substance use disorder and those
without.
North Central 0.90 (0.82, 1)

South 0.91 (0.84, 0.99)

West 0.89 (0.81, 0.97)

Note: Boldface indicates statistical significance (p<0.05).
STI, sexually transmitted infection; SUD, substance use disorder.
DISCUSSION

Overall rates of adherence to recommended screening and
monitoring tests remained suboptimal, although they
www.ajpmfocus.org
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increased from 2016 through 2019. Less than 15% of
patients completed all screening tests within 7 days before
PrEP initiation, and <30% completed all follow-up tests
within 180 days after initiation. Reduced testing threatens
late detection of HIV infection, antiretroviral resistance,
and HIV transmission, demonstrating the need for adher-
ence to the recommended screening and follow-up tests.3,8

Completion of individual tests gradually increased
from 2016 to 2019, aligning largely with the general
improvement in completion rates 180 days after the index
date from 2011 to 2015 in a prior study that also used U.
S. insurance claims data.3 Notably, that study reported
lower average completion rates, with 5-year mean of 38%,
49%, 39%, and 37% for HIV, syphilis, chlamydia/gonor-
rhea, and creatinine clearance tests in 2011−2015, respec-
tively; thus, our results from 2016 to 2020 with 5-year
mean of 59.5%, 51%, 50.0%, and 67.3%, respectively (data
not shown), suggest an improvement 180 days after the
index date during the 2016−2020 time period compared
with that in the previous 5 years.3 However, all test rates
sharply decreased in 2020, likely owing to the COVID-19
pandemic, indicating potentially negative impacts of the
pandemic on HIV preventative care services.4 Our
reduced testing rates align with a previous study reporting
a 27%−59% decrease in the total number of HIV tests
performed provided by HIV preventive services in the
general population in 2020, relative to 2019.9

Overall, the HIV testing rate of commercially insured
U.S. PrEP users was lower than the estimates from 2
European studies. In a survey of PrEP users among men
who have sex with men in Germany, 59.2% of users
were tested for HIV every 3 months or more often, com-
pared with 40.8% in our study.10 An even higher esti-
mate was reported by Tassi et al. among PrEP users in
France. Using a historical cohort from the French
national health database, 86.3% of users were tested for
HIV within 1 month after initiation,11 suggesting signifi-
cant room for improvement in the U.S.
Our results found that younger and female PrEP users

were less likely to get tested for HIV, which aligns with
results of prior studies that showed low HIV testing rates
in these subgroups in the general population.12,13 By
contrast, PrEP users with a history of STI were more
likely to get tested for HIV because they are considered
to be at a high risk for HIV infection. A diagnosis with
STI suggests that they did not use condoms, increasing
the risk of acquiring HIV and/or spreading it to others.
Sores and skin breaks that often accompany an STI also
increase the chance of viral penetration into the body.14

Limitations
Study limitations included no race and ethnicity data
and assessing only commercially insured persons.
December 2023
CONCLUSIONS

The findings of this study suggest that public health
efforts are needed to ensure that patients have access to
needed laboratory testing during pandemics or natural
disasters and to educate patients and clinicians about the
importance of screening and monitoring tests to ensure
the safety and health of PrEP users.
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