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Comment on Grebe et al, page 1359, and Custer et al, page 1351

ART and science of keeping
HIV out of the blood supply
Richard Kaufman | Brigham and Women’s Hospital

In this issue of Blood, Grebe et al1 report that changing the US blood donation
policy for men who have sex with men (MSM) from an indefinite deferral to a
deferral of 12 months from last sex did not significantly increase the risk of
transfusion-transmitted HIV. In an accompanying article, Custer et al2 dem-
onstrate that HIV-positive individuals on antiretroviral therapy (ART) and
individuals taking HIV preexposure prophylaxis (PrEP) are donating blood,
potentially increasing the risk of transfusion-transmitted HIV.

In developed countries, blood centers
protect the safety of the blood supply by
deferring high-risk donors and screening
all donations for HIV and other patho-
gens using exquisitely sensitive and
specific assays. This multilayered ap-
proach has been highly successful. In the
United States and many other countries,
the per-unit risk of HIV transfusion-
transmission is ,1 per million.3 However,
medical policies and practices continue to
evolve, and so do the risks of transfusion-
transmitted infection. In this issue of
Blood, Custer and colleagues report 2
important studies about current risks of
transfusion-transmitted HIV. One of these
studies is reassuring1; the other is not.2

HIV antibodies become detectable in
blood ;21 days after infection. HIV
nucleic acid testing (NAT) turns positive
earlier, ;9 to 10 days after infection.
Thus, HIV NAT is considered to have a
window period of ;9 days (see figure).
For donor screening, HIV NAT is typically
performed on mini-pools (samples from,
eg, 16 donors). If a pool tests positive,
the individual samples are tested to
identify the HIV-positive donation. Win-
dow period donations represent almost
all of the residual risk of HIV transfusion-
transmission. In these rare cases, an
individual donates soon after getting
infected with HIV, when the viral RNA
load is still very low and before specific

antibody is detectable. The screening
tests result as negative, and the donated
unit may infect a transfusion recipient.

Policies on donor eligibility, reflected in
the predonation Donor History Ques-
tionnaire, are intended to prevent indi-
viduals with high-risk behaviors from
donating in the window period. These
policies are often viewed as discrimina-
tory by gay communities; regulators such
as the Food and Drug Administration
(FDA) try to balance protecting the blood
supply with making donation as widely
available as possible. In 2000, Australia
became the first nation to make MSM a
12-month donor deferral instead of an
indefinite deferral. Other countries fol-
lowed suit, including the United States in
2015.4 In April 2020, the FDA reduced
the deferral period for MSM to 3 months
from last sex,5 consistent with policies
elsewhere. Intuitively, adopting a 12- or
3-month MSM deferral period should not
increase the risk of HIV-contaminated
units entering the blood supply given a
window period of only 9 days.

However, policy changes can have un-
intended consequences. Grebe et al
decided to examine whether the switch
in the United States from an indefinite
deferral to a 12-month deferral led to an
increase in higher-risk individuals donat-
ing blood and a corresponding increase in
the risk of transfusion-transmitted HIV.
Using data from several US blood centers,
the investigators measured the HIV in-
cidence in first-time blood donors before
and after the switch to a 12-month MSM
deferral. The incidence of HIV in first-time
donors was 2.62/105 person-years at
baseline and 2.85/105 person-years after
the 12-month deferral was implemented
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HIV window period. Following HIV infection, HIV RNA
becomes detectable by standard NAT after ;9 to
10 days (green). HIV antibody is detectable by im-
munoassay after ;21 days (red). Blood donations
made in the HIV NAT window period are responsible
for most of the residual risk of transfusion-transmitted
HIV. Adapted from Busch10 with permission from the
author and publisher.

blood® 10 SEPTEMBER 2020 | VOLUME 136, NUMBER 11 1223

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/136/11/1223/1757205/bloodbld2020008122c.pdf by guest on 19 M

ay 2023

https://doi.org/10.1182/blood.2020007805
http://www.bloodjournal.org/content/136/11/1359
http://www.bloodjournal.org/content/136/11/1351
http://www.bloodjournal.org/content/136/11/1359
http://www.bloodjournal.org/content/136/11/1351
https://crossmark.crossref.org/dialog/?doi=10.1182/blood.2020008122&domain=pdf&date_stamp=2020-09-10


(not significantly different). Using a math-
ematical model,6 Grebe et al estimated
that the per-unit risk of HIV transfusion-
transmission changed from 0.32 per mil-
lion at baseline to 0.35 per million, again
not significantly different.

The FDA mandated an indefinite defer-
ral for MSM in 1985, a time when HIV
was invariably fatal. In the decades that
followed, ART and PrEP completely
changed the landscape. The current Un-
detectable Equals Untransmittable (U5U)
campaign stresses that HIV-infected indi-
viduals on ART who have undetectable
viral loads cannot sexually transmit HIV.
However, complying with a daily ART regi-
men is challenging, and stopping ART
leads to HIV rebound.7 Although the U5 U
paradigm has been proven for sexual
transmission of HIV, U 5 U may not ap-
ply for transfusion-transmission.8 Besides
suppressing HIV RNA, ART can cause HIV
antibody levels to drop, potentially creat-
ing a scenariowhere anHIV-infected donor
with a low viral load could bemissed by the
screening tests. Custer et al looked for
biochemical evidence that US blood do-
nors were taking ART. What they found
was sobering. The investigators obtained
blood samples from 299 HIV-positive do-
nors and 300 control donors with non-
reactive screening tests. The samples were
assayed for ART compounds in blinded
fashion using liquid chromatography–mass
spectrometry (LC-MS). Evidence for ART
was found in 46 samples from the HIV-
positive donors (15.4%), but in zero control
samples. It would appear that a number of
blood donors knew that they had HIV
but donated anyway.

Custer et al conducted 2 related stud-
ies aimed at determining if blood do-
nors were taking PrEP. The investigators
obtained samples from first-time male

donors from 6 US cities. Of 1494 samples
tested, 9 (0.6%) were positive by LC-MS for
both tenofovir and emtricitabine. The in-
vestigators also analyzed data from MSM
who participated in the National HIV Be-
havioral Surveillance survey. Among 565
HIV-negative respondents, 27 (4.8%) re-
ported donating blood after recently tak-
ing PrEP.

The observation that a nontrivial number
of blood donors are taking ART or PrEP
represents a safety gap in the blood
collection system. As the authors note,
we need to further evaluate the risk of
HIV transmission from donors on ART or
PrEP, and we will need to conduct new
studies of donor comprehension and
motivation. AABB (formerly, the Ameri-
can Association of Blood Banks) has al-
ready added ART and PrEP agents to the
list of drugs requiring donor deferral. HIV
testing could be made more sensitive by
switching from mini-pools to individual
donation NAT. However, human behav-
ior will remain unpredictable, and tests
will always have limits. Pathogen re-
ductionmay eventually provide a fail-safe
solution to transfusion-transmitted HIV,
but a method to sterilize a whole blood
donation has not been FDA approved
yet. In any case, Custer et al are to be
commended for their rigorous and imagi-
native studies demonstrating that changing
HIV policies and practices may have sur-
prising implications for blood safety.
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