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Pre-Exposure Prophylaxis (PrEP) Clinical Trials of Long-Acting Methods

https://www.cell.com/trends/pharmacological-

sciences/fulltext/S0165-6147%2821%2900193-0 https://www.niaid.nih.gov/diseases-conditions/long-acting-forms-hiv-prevention
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Impact of early ART on HIV test performance

• 3/150 patients did not 
develop fully evolved Ab 
pattern (2%)

• Ab testing performed using 
HIV-1/2 ELISA (Abbott) and 
HIV-1 Western blot (BioRad)

• VL measured using Roche 
Amplicor and Chiron 
branched DNA

• 6/87 subjects developed 
seroreversion (7%)

• Ab testing performed using 
2nd-gen EIAs (BioMérieux, 
Bio-Rad), 3rd-gen EIA (Bio-
Rad), strip immunoblot 
assay (Chiron), and Western 
blot assays (Ortho, Bio-Rad)

Generation Capture reagent Detects

1st Whole viral lysate IgG antibody

2nd Recombinant proteins 
or synthetic peptides

IgG antibody

3rd Recombinant proteins 
or synthetic peptides

IgM and IgG

4th Recombinant proteins 
or synthetic peptides; 
anti-p24 antibody

IgM, IgG and p24

5th Recombinant proteins 
or synthetic peptides; 
anti-p24 antibody

Distinguishes
between p24 and 
antibodies
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Early ART: REDS-III MATHS cohort

“4th generation” instrumented Ag/Ab combo test

Abbott Alinity s HIV Ag/Ab Combo Chemiluminescent 

“5th generation” instrumented Ag/Ab combo tests

Bio-Rad Bioplex HIV Ag-Ab assay Fluorescent

Roche Elecsys HIV Duo Electrochemiluminescent

• SANBS-led study (Vermeulen and colleagues)

• 925 total samples tested (19 elite, 52 acute, 40 recent; ~7-11 samples per participant spanning 

1.2-1.5 years)

▪ Ab reactivity comparing ART within 30 days vs 30-90 days vs >90 days of EDDI

▪ Rapid assays
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Completed blood screening studies: 
ART not PrEP 

7 Viruses 2022, 14, 1426. https://doi.org/10.3390/v14071426

The absence of a pattern of declining reactivity on high-

throughput screening assays, even in the very early 

treatment group, and 100% detection using these 

assays in all treatment groups, are reassuring.
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HIV infection 
progression
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CID 2016:63 (15 August)

• What happens to HIV progression 
and detection for someone taking 
PrEP or PEP if there is a 
breakthrough rather than aborted 
infection?

• How will the biomarkers of infection 
be altered? 

• Can we detect those markers using 
blood screening assays?

Without ART

With Early ART

PrEP Breakthrough?
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The context is important – Many options for PrEP and direct to 
consumer marketing of pharmaceuticals in the US
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PrEP and Blood Donation in the U.S. 

• Use has steadily increased among populations targeted for public health interventions (MSM, higher risk heterosexuals, persons who inject 
drugs)

• Truvada® consists of dual therapy of emtricitabine (FTC) and tenofovir disoproxil fumarate (TDF)

• Approved for use as PrEP in 2012 (approved as ART in 2004)

• Generic version first approved for use in 2017, not available until 2020

• Prescribed as pills taken daily by mouth

• Descovy® consists of dual therapy of emtricitabine (FTC) and tenofovir alafenamide (TAF)

• Approved for use as PrEP in 2016 (approved as ART in 2015)

• Prescribed as pills taken daily by mouth

For blood donation, use of oral PrEP is asked on the donor history questionnaire (DHQ) and is a 3-month 
deferral since last use   

• Apretude® is monotherapy of injected cabotegravir (CAB)

• Approved for use as PrEP in 2021

• Long-acting antiretroviral shown to be highly effective in preventing HIV infection

• Prescribed as IM injections every 2 months

Next version of DHQ: For blood donation, use of injected PrEP is a 2-year deferral since last 
injection (until more data are available)
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Tenofovir: TAF and TDF in PBMCs

AIDS 2021 Dec 1;35(15):2481-2487.

PBMC TFV-DP concentrations have been a 
strong correlate of PrEP efficacy in clinical 
trials, with concentrations of 40 and 83 
fmol/106 cells being associated with 90 and 
99% efficacy in the iPrEx study, respectively. 

Tenofovir Diphosphate (TFV-DP) is a 
competitive inhibitor of HIV-1 reverse 
transcriptase

Tenofovir disoproxil fumarate
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Why defer donors for 3 or 4 months or longer after discontinuation of 
PrEP? – Two complex time varying considerations

Time for anti-HIV PrEP 
drugs to washout

• NAT window period 
on PrEP

• Serology window 
period on PrEP

Seed CR, Styles CE, Hoad VC, Yang H, Thomas MJ, Gosbell IB. Effect of HIV pre-exposure prophylaxis (PrEP) on detection of early infection and its impact on the appropriate 
post-PrEP deferral period. Vox Sang. 2021 Apr;116(4):379-387. doi: 10.1111/vox.13011. Epub 2020 Sep 23. PMID: 32965051.

Impaired laboratory 
test detection of HIV =

• TDF and FTC each have a plasma half-life of less than 1 day 
• FTC Intracellular half-life > 20 hrs 
• TDF Intracellular half-life > 60 hrs
• TAF Intracellular half-life > 150 hrs

+
HIV exposure with potentially 
modified eclipse and detection 
window periods after cessation of PrEP
• Dependent on type of PrEP

Adapted from S. Drewes, Canadian Blood Services

HIV exposure

• CAB plasma half-life
• 45·3 days (95% CI 37·6–54·5) for males
• 60·4 days (95% CI 52·9–69·0) for female

Time
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Copyright © 2020 American Society of Hematology 

Samples for PrEP 
testing collected 
during period of 
9/2018 – 5/2019
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PrEP Use in Infection Negative Donors: Sampling 9/2018 – 5/2019

Geographic Location Samples
PrEP Drugs Detected 

n (% & 95%CI)

Boston, MA 176 0 (0)

Los Angeles, CA 344 2 (0.6)

Miami, FL 243 1 (0.4)

New York City, NY 350 2 (0.6)

San Francisco, CA 211 2 (1.0)
Washington, DC 170 2 (1.2)

Total 1494 9 (0.6%; 0.03 – 1.1%)

Approximate days since 
last dose

Number of Donors
n (%)

1 3 (33.3%)
2 2 (22.2%)
3 4 (44.4%)

Total 9

Blood. 2020 Sep 10;136(11):1351-1358. doi: 10.1182/blood.2020006890.
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Nota Bene
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The slides on PrEP breakthrough infections 

are data from clinical trials and other sources.

These data are from persons with higher risk 

of HIV acquisition and may not be reflective of 

accepted blood donors under individual risk 

assessment or other donor selection 

strategies.
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Presumed HIV 

Exposure

Period

Presumed HIV 

Exposure

Period

JID 2021 Nov 1;224:1581–92



Internal use
HIV Detection with injected PrEP (CAB) use: HPTN 084

JID 2022 May 16;225:1741- 49
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HIV Detection with injected PrEP (CAB) use: HPTN 083

JID 2021 Nov 1;224:1581–92
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PrEP-Breakthrough Infections during HPTN 083, cis-gender MSM and transwomen:

19 JID 2021;224:1581–92

PrEP breakthrough infections were evident 

for both oral and injected PrEP formulations
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Blood safety implications and advancing testing for 
screening donors with HIV infections taking ART and 
PrEP therapies

10.30.202020

1. Characterization of the altered dynamics of viremia and 

seroconversion and performance of blood donor screening assays.

2. Seek to assess whether testing of whole blood (WB) using simple 

WB processing methods by donor screening NAT and viral load 

(VL) assays/platforms enables detection of HIV infections not 

detectable by current blood screening plasma-based testing 

algorithms.

3. Evaluation of whether sensitive multiplexed HIV antigen assays 

could detect low level humoral immune responses not detectable 

by current commercially available donor screening and diagnostic 

serological assays, which will lead to enhancement of those 

assays.

Blood screening tests

Abbott Alinity s HIV Ag/Ab 

Combo

Ortho Vitros HIV Combo

Roche Elecsys HIV Duo

Grifols Procleix Ultrio Elite 

dHIV

Roche cobas MPX
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Studies focused on oral PrEP and detection of break-
through infections using blood screening assays are 
currently in the data analysis phase 

The results are preliminary

21
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PrEP studies – iPrEx & Partners PrEP

• 374 participants; 180 from iPrEx and 194 from Partners – monthly visits with 2 RT

• Median age 27yo; IQR 23-34, range 18-62

• 261 HIV seroconverters; 113 highly exposed seronegatives (HESN) 

• 162 assigned to placebo; 140 assigned to FTC/TDF; 72 assigned to TDF

• 152 seroconversions in placebo group; 72 among FTC/TDF group; 37 in tenofovir group

• Tests performed using 3 samples prior to the date of first positive rapid test from 
seroconverters, and 2 samples from HESN (end of study and 8 weeks post-study)

• Roche Cobas MPX

• Abbott Alinity s HIV Ag/Ab Combo

• Roche Elecsys HIV Duo

• Ortho VITROS HIV Combo (pending results)
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PrEP studies – iPrEx & Partners PrEP
Samples from 261 seroconverters

• Median time between visit and SC slightly higher for participants 
assigned to active intervention (p<0.05 for visit -3 only)

Median days to first positive 

Rapid Test

Visit -3 Visit -2 Visit -1

All participants

Placebo

Active

FTC/TDF

TDF

229 (197-255)

225 (196-252)

251 (199-282)

250 (209-282)

251 (196-284)

148 (119-173)

145 (117-169)

165 (133-198)

165 (139-201)

157 (114-177)

69 (42-88)

63 (42-85)

80 (45-114)

82 (56-130)

56 (32-86)
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PrEP studies – iPrEx & Partners PrEP – Samples from 261 
seroconverters*

p=0.020p=0.046p=0.041

*restricted to samples with reactive results
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Summary

27

• PrEP changes the ability to detect HIV RNA and Abs

• Both are dramatically modified, but dependent on as yet inadequately 

defined factors

• Different formulations have different effects making the situation increasingly 

challenging

• Non-adherence to dosing drives the risk of low level (masked) HIV infection 

• Detection of PrEP use through biomarker testing is not yet developed

• No high throughput assays 

• ARV detection in plasma ≠ intracellular ARV concentration and can 

therefore be misleading

• More insights to come as REDS-IV-P completes 2nd and 3rd Aims
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Thank You
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In the past 3 months, have you taken any medication to prevent an HIV infection?

30

ARC ResultsVitalant Results

†Responses collected between 6/8/2020 and 08/31/2022
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United 
Kingdom
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Male blood donors with confirmed positive syphilis who were not HIV-reactive in screening
• 3 of 46 (6.5%) samples from these donors had detectable levels of both TFV and FTC and one only TFV

• 2 estimated to have last taken oral PrEP/PEP medication within a day of donating
• 1 likely within 2 days

• Blood donors in England were not specifically asked about PrEP usage at the time of the study, although they would 
have been expected to declare this under ‘use of any medication’, including over-the-counter medication.

Harvala H, et al. Sex Transm Infect 2022;98:132–135. doi:10.1136/sextrans-2021-054981

Maddox V, et al. Euro Surveill. 20023;28(11):pii=2300135. https://doi.org/10.2807/1560-7917.ES. 2023.28.11.2300135

177 anonymized residual plasma samples collected from syphilis-infected male blood donors in England
• 10 (5.6%) with evidence of oral PrEP use

• 9 with past and 1 with recent syphilis
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