
Given the increase in LNG-IUS use among females at an age
with some risk for breast cancer, and its likely long-term use,
information about breast cancer risk should accompany dis-
cussions about benefits and risks. The HR with short-term LNG-
IUS use was similar to that of contraceptive pills1 (1.2 [95% CI,
1.1-1.3]).

Limitations of this study include that some women may
have had the LNG-IUS removed before the end of recom-
mended use, leading to an underestimation of breast cancer
risk. Lack of dose-response could indicate low statistical pre-
cision or no causal association. Also, unmeasured confound-
ing cannot be excluded.
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Trends in Oral and Injectable HIV Preexposure
Prophylaxis Prescriptions in the US, 2013-2023
Preexposure prophylaxis (PrEP) with antiretroviral med-
ications is effective in preventing HIV acquisition.1 Multiple
PrEP medications have recently become available in the US,

including 3 oral options with
comparable safety and effi-
cacy: branded tenofovir diso-
proxil fumarate/emtricita-
bine (TDF/FTC) (July 2012),
branded tenofovir alafen-

amide fumarate/emtricitabine (TAF/FTC) (October 2019),
and generic TDF/FTC (October 2020).1 A long-acting inject-
able option (cabotegravir) became available in December
2021.1 TDF/FTC and cabotegravir have been approved for
use by men and women; TAF/FTC has not been approved
for females.1 The costs of branded medications are substan-
tially higher than those of generic PrEP.2 Information on
PrEP prescriptions by medication type is limited. This study
examined trends in PrEP medication prescriptions in the US
from 2013 to 2023.
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Figure. Adjusted Hazard Ratios and Excess Breast Cancers per 10 000
Continuous Users of Levonorgestrel-Releasing Intrauterine System
(LNG-IUS)
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Adjusted by age, calendar period, duration of previous hormonal contraception
use, fertility drugs, parity, age at first birth, polycystic ovarian syndrome,
endometriosis, and highest achieved educational level. Current use: hazard
ratio (HR) for breast cancer in LNG-IUS users vs nonusers of hormonal
contraceptives. HR for breast cancer in LNG-IUS users vs nonusers of hormonal
contraceptives stratified in 5-year intervals (0-5, >5-10, and >10-15 years). The
numbers of participants (LNG-IUS users and nonusers) and cases of breast
cancer in the stratified analyses do not add up to the numbers for the “current
use” estimate because of the restriction on follow-up to 15 years.
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Methods | Data were obtained from the IQVIA Real-World Lon-
gitudinal Prescription Data database (IQVIA), which included
more than 95% of US retail pharmacy and more than 75% of
mail order pharmacy prescriptions.3 Prescription claims, medi-
cal claims, and demographics databases were linked,3 allow-
ing us to measure prescriptions for a single patient over mul-
tiple years and describe demographic and payer information
by medication type.

To identify persons prescribed PrEP, we used a validated
algorithm.3,4 We estimated the cumulative and monthly num-
ber of persons aged 13 years or older prescribed PrEP by medi-
cation type from January 2013 to December 2023. Cumula-
tive estimates were deduplicated by patient ID. Monthly
estimates were deduplicated only by medication type be-
cause a person might be prescribed more than 1 type of PrEP
in a given month. We used χ2 tests to assess whether demo-
graphic characteristics (Table) of PrEP users were signifi-
cantly different by medication type in 2023. Analyses were con-
ducted using SAS version 9.4 (SAS Institute). Alpha of .05

(2-sided) defined statistical significance. This study was de-
termined by the Centers for Disease Control and Prevention
to be exempt from institutional review board review. This study
was reported using STROBE reporting guidelines.

Results | From January 2013 to December 2023, a cumulative
1 126 878 persons were prescribed oral or injectable PrEP, 88.6%
of whom were male. The annual number of PrEP users in-
creased from 10 281 in 2013 to 505 730 in 2023.

The monthly use of branded TDF/FTC increased from
January 2013 to September 2019, but decreased after branded
TAF/FTC and generic TDF/FTC became available (Figure). From
December 2021 to December 2023, generic TDF/FTC had the
highest monthly share of users among all medications (74 319
vs 74 106 for TAF/FTC; 11 002 for branded TDF/FTC).

A cumulative 99% of persons prescribed PrEP from
2013 to 2023 were prescribed oral PrEP. Since injectable cabo-
tegravir became available in early 2022, it has been pre-
scribed for a cumulative 15 428 persons. From 2022 to 2023,

Table. Characteristics of Persons Prescribed Oral and Injectable PrEP—United States, January 2023 Through December 2023

No. (%)a

P valuecTotalb

Oral PrEP Injectable PrEP

Generic TDF/FTC Branded TAF/FTC Branded TDF/FTC Cabotegravir

Total 505 730 289 869 (53.4) 214 102 (39.5) 24 768 (4.6) 13 709 (2.5)

Sexd

Male 464 751 (91.9) 260 678 (89.9) 208 583 (97.4) 17 477 (70.6) 11 798 (86.1)

<.001Female 40 558 (8.0) 28 953 (10.0) 5380 (2.5) 7253 (29.3) 1895 (13.8)

Unknown 421 (0.1) 238 (0.1) 139 (0.1) 38 (0.2) 16 (0.1)

Age, y

13-24 61 507 (12.2) 38 302 (13.2) 22 103 (10.3) 3134 (12.7) 1549 (11.3)

<.001

25-34 195 426 (38.6) 114 124 (39.4) 80 502 (37.6) 9958 (40.2) 5377 (39.2)

35-44 131 785 (26.1) 74 791 (25.8) 56 371 (26.3) 6632 (26.8) 3898 (28.4)

45-54 62 559 (12.4) 34 493 (11.9) 28 015 (13.1) 3019 (12.2) 1695 (12.4)

55-64 41 708 (8.2) 21 686 (7.5) 20 400 (9.5) 1695 (6.8) 867 (6.3)

≥65 12 745 (2.5) 6473 (2.2) 6711 (3.1) 330 (1.3) 323 (2.4)

Region

Northeast 105 593 (20.9) 68 174 (23.5) 36 983 (17.3) 3101 (12.5) 3572 (26.1)

<.001

Midwest 75 926 (15.0) 49 864 (17.2) 26 651 (12.4) 2718 (11.0) 2093 (15.3)

South 193 922 (38.3) 93 501 (32.3) 99 150 (46.3) 13 034 (52.6) 4717 (34.4)

West 127 335 (25.2) 76 542 (26.4) 50 155 (23.4) 5802 (23.4) 3296 (24.0)

Unknown 2954 (0.6) 1788 (0.6) 1163 (0.5) 113 (0.5) 31 (0.2)

Insurance typee,f

Public 85 986 (21.0) 51 857 (22.3) 36 323 (20.0) 3917 (16.2) 1494 (37.9)

<.001

Private 251 865 (61.6) 164 910 (70.9) 98 840 (54.6) 6902 (28.6) 1843 (46.8)

Assistance
programg

54 794 (13.4) 3103 (1.3) 42 447 (23.4) 12 908 (53.4) 498 (12.6)

Cash 9079 (2.2) 6558 (2.8) 2670 (1.5) 344 (1.4) 77 (2.0)

Other 6937 (1.7) 6155 (2.6) 910 (0.5) 97 (0.4) 25 (0.6)

Abbreviations: PrEP, preexposure prophylaxis; TAF/FTC, tenofovir alafenamide
fumarate/emtricitabine; TDF/FTC, tenofovir disoproxil fumarate/emtricitabine.
a Column totals might not add to 100% due to rounding.
b Data do not add to row total due to deduplicated persons who used more than

1 type of PrEP medication during 2023.
c Corresponding to χ2 test for differences in demographics by medication type.

d Sex as reported in the person’s claims data.
e Data do not add to total due to missing information on insurance type.
f Approximately 19.2% of payer type information was missing.
g Manufacturer and government assistance programs.
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the percentage of PrEP users prescribed cabotegravir in-
creased from 1.1% to 2.5%.

In 2023, generic TDF/FTC was the predominant form of
PrEP prescribed (53.4%) (Table). Significant differences in
age and region by medication were found, although differ-
ences by sex and insurance were even more pronounced. Of
persons prescribed branded TDF/FTC, 29.3% were female
compared with 2.5% for branded TAF/FTC (P < .001). More
users of generic TDF/FTC had private insurance (70.9%) vs
those prescribed branded TAF/FTC (54.6%) and TDF/FTC
(28.6%) (P < .001); 22.3% of those prescribed generic PrEP
had public insurance, similar to the percentages using
branded medications.

Discussion | PrEP use increased between 2013 and 2023, with
generic TDF/FTC being the most frequently prescribed medi-
cation since 2021. Injectable PrEP use was low likely because
of barriers such as the high cost of stocking this expensive
medication in clinics. The lower proportion of persons pre-
scribed generic TDF/FTC with public insurance vs private
insurance may be attributed to use of 340B programs with
prescribing of branded medications required for manufac-
turer rebates.

New PrEP medications are heavily marketed, yet,
generic PrEP dominated the market despite the availability
of 3 branded medications. This could be attributed to a 2021
federal guidance directing insurers to cover the cost of
generic PrEP medication without patient cost-sharing,5 sug-
gesting that effective health policy can result in lower
health care expenditures.

Study limitations include that IQVIA did not capture
prescriptions in organizations, such as Kaiser Permanente
and the Veterans Administration, and did not include infor-
mation about the current gender of PrEP users, so transgen-
der users could not be identified. Also, PrEP use by race and
ethnicity was not assessed because this information was
missing for most users, and payer information was missing
for about 20%.

Studying PrEP prescribing patterns is necessary to moni-
tor progress in the efforts to increase PrEP use and end HIV
spread.

Laura M. Mann, PhD, MPH
Weiming Zhu, MD, PhD
Ya-Lin A. Huang, PhD
Athena P. Kourtis, MD, PhD, MPH
Robyn Neblett Fanfair, MD, MPH
Karen W. Hoover, MD, MPH

Author Affiliations: National Center for HIV, Viral Hepatitis, STD, and
Tuberculosis Prevention, Centers for Disease Control and Prevention, Atlanta,
Georgia.

Accepted for Publication: September 26, 2024.

Published Online: October 14, 2024. doi:10.1001/jama.2024.21493

Corresponding Author: Laura M. Mann, PhD, MPH, Centers for Disease Control
and Prevention, 1600 Clifton Rd NE, Atlanta, GA 30329 (lmann@cdc.gov).

Author Contributions: Drs Mann and Zhu had full access to all the data in the
study and take responsibility for the integrity of the data and the accuracy of
the data analysis.
Concept and design: Mann, Zhu, Huang, Neblett Fanfair, Hoover.
Acquisition, analysis, or interpretation of data: Mann, Zhu, Huang, Kourtis,
Hoover.
Drafting of the manuscript: Mann, Zhu, Hoover.
Critical review of the manuscript for important intellectual content: Zhu, Huang,
Kourtis, Neblett Fanfair, Hoover.
Statistical analysis: Mann, Zhu, Huang.
Administrative, technical, or material support: Mann, Huang.
Supervision: Huang, Kourtis, Neblett Fanfair, Hoover.

Conflict of Interest Disclosures: None reported.

Funding/Support: This study was funded by the Centers for Disease Control
and Prevention (CDC).

Role of the Funder/Sponsor: The CDC had a role in the design and conduct of
the study; collection, management, analysis, and interpretation of the data;
preparation, review, or approval of the manuscript; and decision to submit the
manuscript for publication.

Disclaimer: The findings and conclusions in this study are those of the authors
and do not necessarily represent the official position of the CDC.

Data Sharing Statement: See the Supplement.

1. Centers for Disease Control and Prevention. US Public Health Service:
preexposure prophylaxis for the prevention of HIV infection in the

Figure. Persons Prescribed Preexposure Prophylaxis (PrEP) by Type of PrEP Medication—United States,
January 2013 Through December 2023

250 000

200 000

150 000

100 000

50 000

0

N
o.

 o
f p

er
so

ns

Year
20242013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Total
Branded TDF/FTC
Branded TAF/FTC
Generic TDF/FTC
Cabotegravir
Branded TAF/FTC FDA approval
Generic TDF/FTC available
Cabotegravir FDA approval

FDA indicates Food and Drug
Administration; TAF/FTC, tenofovir
alafenamide fumarate/emtricitabine;
TDF/FTC, tenofovir disoproxil
fumarate/emtricitabine.

Letters

1582 JAMA November 12, 2024 Volume 332, Number 18 (Reprinted) jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Jules Levin on 12/19/2024

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.21493?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.21493
mailto:lmann@cdc.gov
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.21493?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.21493
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.21493


United States—2021 update: a clinical practice guideline. Accessed September
3, 2024. https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2021.
pdf

2. Furukawa NW, Zhu W, Huang YA, Shrestha RK, Hoover KW. National trends in
drug payments for HIV preexposure prophylaxis in the United States, 2014 to
2018: a retrospective cohort study. Ann Intern Med. 2020;173(10):799-805.
doi:10.7326/M20-0786

3. Huang YA, Zhu W, Smith DK, Harris N, Hoover KW. HIV preexposure
prophylaxis, by race and ethnicity—United States, 2014-2016. MMWR Morb
Mortal Wkly Rep. 2018;67(41):1147-1150. doi:10.15585/mmwr.mm6741a3

4. Furukawa NW, Smith DK, Gonzalez CJ, et al. Evaluation of algorithms used
for PrEP surveillance using a reference population from New York City, July
2016-June 2018. Public Health Rep. 2020;135(2):202-210. doi:10.1177/
0033354920904085

5. US Department of Labor, Department of Health and Human Services,
Department of the Treasury. FAQs about Affordable Care Act implementation
part 47. Accessed September 9, 2024. https://www.dol.gov/sites/dolgov/files/
EBSA/about-ebsa/our-activities/resource-center/faqs/aca-part-47.pdf

COMMENT & RESPONSE

Approach to Hospital Preparedness for Acute Surge
Events Due to Emerging Infectious Diseases
To the Editor In the research and operations niche of hospital
capacity strain and preparedness, although surges have his-
torically been defined according to an unexpected large num-
ber of patients (eg, a mass casualty event), many have argued
for a more nuanced definition that also includes any number
of patients with high acuity (or higher acuity than the norm
for the treating location) or with unique care needs (such as
enhanced personal protective equipment or specialized per-
sonnel), or any isolated or simultaneous loss of resources (such
as during a natural disaster), and any combination of these, lo-
cally or regionally.1

A recent JAMA Research Letter provided an elegant re-
gional example of why such a nuanced view is necessary.2 Dur-
ing the last decade’s escalation in foreign cyberattacks against
US health care systems,3 15 California hospitals experienced
ransomware-related interruptions in their electronic health rec-
ord systems and related temporary decreases in their emer-
gency department patient volume, which were the index surge
events: loss of resources in their hospitals’ information tech-
nology infrastructure. But this Research Letter2 illustrates im-
portant secondary surge events in which 37 nearby California
hospitals not under attack and with electronic health records
operating normally received transient increases in emer-
gency department patients in the weeks after the attack be-
cause of either hospital-initiated or patient-driven diversions
from the index hospitals.

This outcome is reminiscent of another JAMA Research
Letter4 that showed that in the hours after an in-hospital criti-
cal illness event on a ward, other patients on the same ward
had a sustained elevated risk of a cardiac arrest or intensive
care unit transfer. In the cyberattack example, the sequence
was as follows: index hospital(s) infrastructure loss, leading
to patient diversion, leading to secondary hospital(s) patient
surge.5 The hospital ward example instead had the sequence
of acutely elevated index patient acuity (absolutely and in re-
lation to typical local acuity on the ward), leading to diver-
sion of resources in response to and toward that index pa-

tient, leading to reduction of resources for nearby secondary
bystander patients.

These studies provide 2 important lessons: (1) capacity
strain and surge events come in many forms; and (2) health
care delivery systems are highly interconnected both within
themselves and externally with modern society at large, hy-
perlocally, regionally, and even globally. In this increasingly
globally connected world facing emerging threats from cli-
mate change–related natural disasters, novel pathogens, and
cyberattacks, we should approach preparedness research
holistically and with nuance.
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In Reply We appreciate Dr Anesi’s interest in our Research
Letter,1 which reported that ransomware attacks disrupting care
delivery in targeted hospitals in California from 2014 to 2020
led to an increase in emergency department visits at nearby
facilities.

Although there are some similarities between our work and
that of Volchenboum et al,2 we wish to highlight a key differ-
ence. Our findings indicated that patients with emergency
health care needs tended to seek care at nearby hospital emer-
gency departments when the targeted facility was compro-
mised. In contrast, Volchenboum et al2 discussed the con-
cept of negative externalities, in which the health of one patient
negatively affected other patients in the same hospital ward.
Although adverse health outcomes for patients using emer-
gency departments near targeted facilities are a concern, this
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