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Outline
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• Review the issue of HIV detection in the era of Antiretrovirals 
(ARV) and Pre-Exposure Prophylaxis (PrEP) or Post-Exposure 

Prophylaxis (PEP)

• Describe findings from US studies of donors who are taking ARV 

or PrEP/PEP

• Explain current and planned research to assess whether there is a 

risk to the blood supply
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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



Dolutegravir



ARV Use in HIV+ Donors

Question: What is the proportion of ARV use among HIV-positive blood donors in 
the USA?

Motivations

• Assess ARV use in HIV+ blood donors to begin to understand possible 
blood safety concerns

• Distinguish between true elite and false elite controllers (in HIV 
seropositive-only donors)

Design/Approach 

• Test 300 HIV-positive and 300 infection-negative plasma samples, using 
Liquid Chromatography-Mass Spectrometry (LC-MS/MS), for 13 drug 
metabolites of ARVs



List of analytes tested for using LC-MS/MS and their biologic half-lives

Drug Minimum plasma half-life (in hours)*

Lamivudine, Epivir (3TC) 5-7

Cobicistat (Cobi) 3-4

Etravirine (ETV) 30-40

Rilpivirine (RPV) 45

Darunavir (DRV) 15

Raltegravir (RAL) 7-12

Abacavir (ABC) 1.5

Emtricitabine (FTC) 8.2-10

Tenofovir (TDF and TAF) 17

Efavirenz (EFV) 40-55

Ritonavir (RTV) 3-5

Elvitegravir (EVG) 9-15

Dolutegravir (DTG) 12-15

*Plasma and intracellular elimination half-lives of antiretroviral components of once-daily 
single-tablet antiretroviral regimens. ARV therapies include combinations of drugs that 
enhance and improve the half-lives of these drugs. Limit of Quantitation (LOQ) 10-50 ng/mL



ARV Use in HIV+ Donors

HIV Infection Classification

HIV-positive donors at 

TTIMS blood centers 

during period*

Samples tested 

for ARVs

ARVs detected 

n (% & 95%CI based on tested 

samples)

HIV Negative 300 0

HIV Positive 463 299 46 (15.4%; 11.5 – 20.0%)

NAT yield 11 0 -

NAT and serology reactive 398 252 5 (2.0)

Serology reactive 54 47 41 (87.3)

* 9/1/2015 – 12/31/2017 Approximate days 
since last dose

Number of Donors
n (%)

1 31 (67.4)
2 12 (26.1)
3 3 (6.5)

Total 46



ARV Use in HIV+ Donors

Identifying true and false elite controllers
• Criteria for true elite controllers

– Seropositive

– Viral load <75 copies/mL

– Not taking antiretroviral drugs

Viral Load ARV – ARV +

Low/Not Detectable 1 22
Above 75 copies/mL 244 3

Not Available/Not Tested 8 21

True elite controller
False elite controllers

HIV + samples tested for ARVs



ARV Use in HIV+ Donors

Demographics of ARV Use



ARV Use in HIV+ Donors

Demographics of ARV Use



PrEP Use in Infection Negative Donors

Background

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

• PrEP first approved for use in the US in 2012

• Use has steadily increased among populations targeted for public health interventions (MSM, 
higher risk heterosexuals, PWID)

• Estimates of prevalence of PrEP use is limited and only among higher-risk behavior populations

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

• Approved for PrEP in 2019

Motivations for conducting PrEP studies in donors:

• Concern over possible breakthrough HIV infection

• Could be additional indicator for risk of TTIs

• Identify sub-groups with possible PrEP use in donor population



PrEP Use in Infection Negative Donors
Question: What is the proportion of PrEP use among infection-negative blood 
donors in the US?

Design/Approach (Pilot Study)

• De-identified infection-negative samples from a selected population:

• 18–45-year-old, first-time, male donors with successful 
donations

• Donation negative for all markers routinely screened for 
(HIV-1/2, HBV, HCV, HTLV-I/II, WNV, ZIKV, Treponema 
pallidum, and Trypanosoma cruzi)

• Donations from 6 urban metropolitan centers with elevated 
HIV prevalence and notable PrEP availability



PrEP Use in Infection Negative Donors

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
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PrEP – Dosing Options and Formulations in Development
1. Daily dosing
2. On demand, event-based, or 2-1-1
3.    Long-acting, in development:

https://www.hiv.gov/hiv-basics/hiv-

prevention/potential-future-

options/long-acting-prep



Impact on US Blood Donor Eligibility
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Association Bulletin #20-04

May 5, 2020

1. Updated the AABB Donor History Questionnaire and related materials

▪ Questions and language about medication taken to:

• prevent HIV infection (PrEP/PEP)

• treat HIV infection (ARV)

2. Deferral of individuals taking PrEP or PEP (HIV uninfected)

▪ Until 3 months after the last dose, and after routine lab tests have 

been completed by prescriber

3. Deferral of individuals taking ARV (HIV-infected)

▪ Indefinite



Changes to the AABB DHQ

REVISIONS FOR v2.0 Yes No

37. In the past 3 months, have you taken any medication to prevent an HIV infection? q q

45. Have you EVER taken any medication to treat an HIV infection? q q

CONTENT Yes No

4.   Have you taken any medications on the Medication Deferral List in the time frames 
indicated?     (Review the Medication Deferral List.)

q q

HIV Prevention (PrEP and PEP)
Truvada, Descovy,

Tivicay, Isentress

Tenofovir, Emtricitabine

Dolutegravir, Raltegravir 
3 months

HIV Treatment or Anti-retroviral Therapy (ART) Ever

PrEP or pre-exposure prophylaxis involves taking a specific combination of medicines as a prevention method for people 

who are HIV negative and at high risk of HIV infection. 

PEP or post-exposure prophylaxis is a short-term treatment started as soon as possible after a high-risk exposure to HIV. 

ART or anti-retroviral therapy is the daily use of a combination of HIV medicines (called an HIV regimen) to treat HIV. 



New DHQ data from Vitalant
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Implemented on 8/15/2020, data from 8/16/2020 to 3/31/2021:

In the past 3 months, have you taken any medication to prevent an HIV infection?

Sex of donor Female Male Total

Total Interviews 369,786 353,023 722,809

NO 369,771 352,979 722,750

UNSURE 6 4 10

YES 9 40 49

YES per 100,000 DHQ responses (95% CI) 2.4 (0.8 – 4.0)* 11.3 (7.8 – 14.8)* 6.8

Have you EVER taken any medication to treat an HIV infection?

Sex of donor Female Male Total

Total Interviews 369,785 353,023 722,808

NO 369,765 353,010 722,775

UNSURE 8 1 9

YES 12 12 24

YES per 100,000 DHQ responses (95% CI) 3.2 (1.4 – 5.1) 3.4 (1.5 – 5.3) 3.3

* significantly different (p<0.0001)



Specific Risk Questions on DHQ
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New DHQ data from Vitalant – Disclosed specific risks
(Implemented on 8/15/2020, data from 8/16/2020 to 3/31/2021)
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ARV use

• Among the 24 who answered yes to the ARV question, only 5 donors 

answered yes to the question ‘Have you ever had a positive test for the 

HIV/AIDS virus?’ 

• 18 other donors answered yes to testing HIV-positive but not to taking 

ARVs. 



New DHQ data from Vitalant – Disclosed specific risks
(Implemented on 8/15/2020, data from 8/16/2020 to 3/31/2021)
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PrEP/PEP use: 12 of 49 disclosed specific risk questions

Females

• Majority are PEP-exposures

Males

• PrEP use and PEP-exposures

• 7 of the 40 male donors reported MSM behavior within 3-months of 

donating. 

• This means that of those male donors reporting PrEP/PEP, 33 
(82.5%) didn’t report MSM behavior in the 3-months of donation



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

10.30.202025

1. Characterization of the altered dynamics of viremia and 

seroconversion and performance of blood donor screening assays 

in HIV-infected individuals who took ART early after being infected, 

and in people who became infected with HIV while on PrEP.

2. 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. Demonstration that novel, 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.

Planned testing

Abbott Alinity s HIV Ag/Ab 

Combo

Ortho Vitros HIV Combo

Roche Elecsys HIV Duo

Grifols Procleix Ultrio Elite 

dHIV

Roche cobas MPX



Summary
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• Do not know if or how residual risk of HIV in the blood supply has changed with 
increased availability of ARV and PrEP/PEP

• REDS-IV-P is studying the issue of HIV detection in the ARV and PrEP/PEP era 
• Testing being conducted in 2021

• New PrEP dosing options and therapeutic approaches will further complicate blood 
safety matters – each will have to be assessed for our ability to detect HIV in blood 
donations

• Initial data suggest that taking PrEP does not necessarily mean donors have recent 
high-risk behaviors

• TTIMS plans to expand ARV testing of HIV-positive donations
• TTIMS plans to conduct a PrEP study to assess use in a broader range of donors

• Motivations research – surveys and qualitative interviews to understand factors 
contributing to donation in persons taking ART and PrEP
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Thank You

bcuster@vitalant.org
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ARV Use Conclusions 

• ARV use in HIV-positive donors was associated with first-time donor status 
and increasing age, but not sex or race/ethnicity 

• The relatively high S/CO values from PRISM suggest recent initiation of ARV 
therapy in first-time donors 

• Seropositive donors with measurable HIV RNA may be on therapy that is 
not working for them or may be inconsistently taking medication

• For these HIV-positive/ARV-positive donors we do not know the 
motivations but the previous DHQ was not effective in achieving disclosure

– Brings attention back to the issue of test seeking and use of blood 
centers for infection monitoring

• These findings may have direct blood safety implications

29



PrEP Use Conclusions 

• For donors with measurable PrEP drugs, the pilot study was focused on a 
selected group of the donor population – results are not generalizable to the 
overall donor population

– Evidence of HIV-negative/PrEP-positive donors raises concerns about 
possible increased risk of HIV-breakthrough infections

– Results contribute to the decision to adopt PrEP/PEP questions on the DHQ

– We do not know the motivations of the donors we have identified:

• Is this also a form of test-seeking or monitoring?

• Do these donors have risk behaviors?

• REDS-IV-P project to fully investigate the blood screening implications and our 
ability to identify HIV infection in era of widespread ART and                  increasing 
PrEP use
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TTIMS: HIV 

incidence 

first-time 

donors



HIV Pre-MSM Post1-MSM Post2-MSM

Repeat donors

Repeat incident cases 27 24 18

Incidence rate* (95% CI) 2.19 (1.45-3.19) 1.88 (1.21-2.80) 1.57 (0.93-2.49)

Residual risk† per donation 1:1,831,502 1:2,133,505 1:2,554,770

First-time donors
Incidence rate‡ (95% CI) 8.54 (5.66-12.44) 7.33 (4.72-10.92) 6.12 (3.63-9.71)

Residual risk† per donation 1:469,565 1:546,993 1:654,998

All donors, weighted
Incidence rate§ (95% CI) 4.09 (2.70-5.95) 3.54 (2.28-5.28) 2.96 (1.75-4.70)

Residual risk‖ per donation 1:1,151,127 1:1,337,943 1:1,606,972

Steele et al. Transfusion In Press

TTIMS: HIV Incidence in Repeat and First Time Donors



HIV 
Diagnosis
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