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While post-exposure prophylaxis (PEP) is commonly prescribed in the setting of 

occupational and non-occupational HIV-1 exposures [1,2], there is limited evidence 

documenting efficacy in the setting of transfusion with infected blood. Furthermore, there 

are a paucity of data regarding blood-borne exposures that lead to passive transfer of 

antibodies against HIV [3,4]. We describe the efficacy of PEP in such a situation using 

highly-sensitive assays for HIV-1 DNA and low-level residual viremia.

We report the case of a 12 year old girl with sickle-cell disease admitted for management of 

a vaso-occlusive crisis who inadvertently received HIV-infected packed red blood cells 

(PRBCs). She required intermittent PRBC transfusions since the age of 2, with the last 

transfusion 5 years ago. Her white blood cell count was 10,100 per uL, and hemoglobin 9.6 

g/dL. Hemoglobin electrophoresis revealed 57% hemoglobin S. During her admission, she 

was transfused with one PRBC unit that was collected 32 hours prior to administration.

Corresponding Author: Prof. Sami Al Hajjar, Head, Pediatric Infectious Diseases, Department of Pediatrics, King Faisal Specialist 
Hospital & Research Centre, PO Box 3354, Riyadh 11211 Saudi Arabia, T: +966 1 4647271 F: +9661 4427784, hajjar@kfshrc.edu.sa. 

Conflicts of Interest: D.R.K receives consulting fees or honorariums from Gilead; P.E.S. receives consulting fees or honorariums 
from AbbView, Bristol-Meyers Squibb, Gilead, Glaxo-Smith-Kline, Janssen pharmaceuticals, and Merk, and receives grant support 
from Gilead, BMS and GSK

NIH Public Access
Author Manuscript
AIDS. Author manuscript; available in PMC 2015 June 19.

Published in final edited form as:
AIDS. 2014 June 19; 28(10): 1539–1541. doi:10.1097/QAD.0000000000000268.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Despite the standard practice of pre-screening blood products, the laboratory at the public 

hospital in the Kingdom of Saudi Arabia became aware that the PRBCs were contaminated 

with HIV-1 within hours of her transfusion as a result of human error involving mixing an 

unscreened bag with screened bags. The donor blood was discovered to be HIV-1 antibody 

positive and subsequently determined to have a viral load of 9740 copies/mL (subtype C); 

the donor was not receiving antiretroviral therapy (ART). The Ministry of Health conducted 

an in-depth investigation and halted blood transfusions at the responsible blood blank. 

Approximately 24 hours after transfusion, the patient was started on tenofovir, emtricitabine, 

ritonavir-boosted darunavir (subsequently changed to lopinavir) and raltegravir. Blood tests 

were positive 24 hours after transfusion for HIV antibodies by ELISA and confirmatory 

western blot (WB), but negative for HIV-1 DNA and plasma HIV-1 RNA by PCR. The 

pattern of reactive bands on WB was identical for samples obtained from the donor and 

patient (gp120, gp41, gp31, p24 and p17). Genotyping revealed that she was CCR5 wild-

type.

The patient demonstrated no signs or symptoms of acute infection during 13 weeks of ART 

in a tertiary care center. Testing of donor blood revealed no HIV-1 resistance to the 

antiretrovirals chosen. Longitudinal testing of the patient’s plasma and peripheral blood 

mononuclear cells (PBMCs) was performed by both clinical laboratories and by sensitive 

research assays with thresholds of detection down to 0.06 HIV-1 DNA copies/106 PBMCs 

and 0.4 RNA copies/mL of plasma during and after ART. All tests were negative prior to 

and 8 months after ART interruption. She continued to have declining but detectable HIV-1 

antibodies with positive confirmatory line immunoassay up to 5 months after transfusion, 

but confirmatory testing was negative by month 6. Viral load testing 8 months following 

exposure remained negative. See Table 1.

We report the successful use of combination ART PEP following large-volume transfusion 

of HIV-infected blood from a viremic donor with passive transfer of antibodies to HIV-1. 

The observation that no HIV was detected in her blood after stopping ART and that antibody 

levels disappeared over time, strongly suggests that PEP successfully prevented HIV 

acquisition. The overall transmission rate from HIV-1 antibody positive blood transfusions 

was 89% in one study with non-transmission attributed to lower viral load and prolonged 

blood-product storage [5]. HIV-1 transmission from transfusion of PRBCs stored for <48 

hours is essentially 100% regardless of viral load [5]. Furthermore, experiments of simian 

immunodeficiency virus primary infection in primate models suggest that infectivity of 

plasma virus from acute infection is higher compared to set-point virus, but the correlation 

between cell-associated HIV-1 DNA levels and transmissibility is poorly understood [6,7]. 

Our patient received effective prophylaxis despite transfusion with PRBCs stored for <36 

hours, but was from a donor with relatively low viral load.

Passive transfer of HIV-1 antibodies after occupational exposure has been documented but 

is rare [3, 4]. For example, one individual became infected with resistant virus despite the 

use of zidovudine two hours after a deep laceration with contaminated blood, whereas 

another individual was not infected after transfusion with a contaminated unit of PRBCs 

from a donor with a low viral load (2000 copies/mL); she was started on zidovudine, 

lamivudine and indinavir 19 days after exposure. These cases illustrate the sensitivity of 
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current antibody testing platforms and cautions against presuming that individuals have pre-

existing HIV-1 infection, and not initiating or stopping PEP due to the presence of antibody 

reactivity immediately following contaminated blood exposure. Highly sensitive laboratory 

assays may also help guide the duration of PEP to guarantee the prevention of infection.

Acknowledgments

Sources of Funding: This work was supported by the Foundation for AIDS Research (amfAR) ARCHE grant, NIH 
grant UM1 AI068636, NIH/NIAID U19 AI096109 (DARE Collaboratory)

We would like to acknowledge Sheila Keating for help with antibody testing.

References

1. Panlilio AL, Cardo DM, Grohskopf LA, Heneine W, Ross CS. Updated U.S. Public Health Service 
guidelines for the management of occupational exposures to HIV and recommendations for 
postexposure prophylaxis. MMWR Recomm Rep. 2005; 54:1–17. [PubMed: 16195697] 

2. Smith DK, Grohskopf LA, Black RJ, Auerbach JD, Veronese F, Struble KA, et al. Antiretroviral 
postexposure prophylaxis after sexual, injection-drug use, or other nonoccupational exposure to 
HIV in the United States: recommendations from the U.S. Department of Health and Human 
Services. MMWR Recomm Rep. 2005; 54:1–20. [PubMed: 15660015] 

3. Oliveira, CFd; Diaz, RS.; Harmache, A.; Frenkel, LM.; Gupta, P.; Learn, GH., et al. Passive 
Transfer of HIV-1 Antibodies and Drug Resistant Virus during a Health Care Worker Accident: 
Implications for HCW Post-Exposure Management. Am J Infect Dis. 2008; 4:244–256.

4. Salomao R, Oliveira JS, Oliveira CF, Diaz RS, Minelli H, Valdetaro F. Passive transfer of HIV-1 
antibodies and absence of HIV infection after the transfusion of HIV-1-seropositive red cells. 
Transfusion. 2000; 40:252–253. [PubMed: 10686011] 

5. Busch MP, Operskalski EA, Mosley JW, Lee TH, Henrard D, Herman S, et al. Transfusion Safety 
Study Group. Factors influencing human immunodeficiency virus type 1 transmission by blood 
transfusion. J Infect Dis. 1996; 174:26–33. [PubMed: 8656010] 

6. Ma ZM, Stone M, Piatak M Jr, Schweighardt B, Haigwood NL, Montefiori D, et al. High specific 
infectivity of plasma virus from the pre-ramp-up and ramp-up stages of acute simian 
immunodeficiency virus infection. J Virol. 2009; 83:3288–3297. [PubMed: 19129448] 

7. Vaidya NK, Ribeiro RM, Miller CJ, Perelson AS. Viral dynamics during primary simian 
immunodeficiency virus infection: effect of time-dependent virus infectivity. J Virol. 2010; 
84:4302–4310. [PubMed: 20147390] 

Al-Hajjar et al. Page 3

AIDS. Author manuscript; available in PMC 2015 June 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Al-Hajjar et al. Page 4

T
ab

le
 1

H
IV

-1
 D

N
A

, p
la

sm
a 

R
N

A
 a

nd
 a

nt
ib

od
y 

te
st

s 
re

su
lts

 b
ef

or
e 

an
d 

af
te

r 
in

fe
ct

ed
 b

lo
od

 tr
an

sf
us

io
n

D
ay

 P
os

t-
 T

ra
ns

fu
si

on
C

lin
ic

al
 C

ou
rs

e
C

lin
ic

al
 L

ab
or

at
or

y 
T

es
ti

ng
R

es
ea

rc
h 

L
ab

or
at

or
y 

T
es

ti
ng

H
IV

 a
b 

E
L

IS
A

/W
B

a
A

rc
hi

te
ct

 
H

IV
-1

/2
 

A
g/

A
b 

C
om

bo
b

L
in

e 
Im

m
un

oa
ss

ay
 C

on
fi

rm
at

io
nc

H
IV

-1
 D

N
A

 (
B

lo
od

)d
Q

ua
nt

it
at

iv
e 

H
IV

-1
 R

N
A

 
P

C
R

e

H
IV

-1
 

D
N

A
 

(c
op

ie
s/

10
6 

P
B

M
C

)

H
IV

-1
 

pl
as

m
a 

R
N

A
 

by
 

SC
A

 
(c

op
ie

s/
m

L
)

H
IV

 A
b 

by
 

V
IT

R
O

S 
as

sa
y

D
on

or

−
1

Po
si

tiv
e

9,
74

0 
co

pi
es

/m
L

Pa
tie

nt

−
1

N
eg

at
iv

e

0
T

ra
ns

fu
si

on

1
St

ar
t A

R
T

Po
si

tiv
e

N
D

N
D

4
46

3.
44

Po
s

N
D

N
D

34
N

D
N

D

50
13

2.
74

Po
s

N
D

N
D

78
N

D
N

D

82
33

.8
9

Po
s

N
D

N
D

<
0.

4g
1.

7h

91
St

op
 A

R
T

98
N

D
N

D

10
5

N
D

N
D

11
2

8.
43

Po
s

N
D

N
D

<
0.

07
f

<
0.

4
0.

35

11
9

N
D

N
D

12
6

4.
5

Po
s

N
D

N
D

13
3

N
D

N
D

14
0

2.
73

Po
s

N
D

N
D

<
0.

06
<

0.
4

0.
1

15
4

1.
62

Po
s

N
D

N
D

17
5

0.
69

N
eg

N
D

N
D

24
0

0.
19

N
eg

N
D

N
D

N
D

 =
 n

ot
 d

et
ec

te
d;

 W
B

 =
 w

es
te

rn
 b

lo
t; 

A
R

T
 =

 a
nt

ir
et

ro
vi

ra
l t

he
ra

py
; S

C
A

 =
 s

in
gl

e 
co

py
 H

IV
-1

 R
N

A
 a

ss
ay

; A
b 

=
 a

nt
ib

od
y,

 A
g 

=
 a

nt
ig

en

AIDS. Author manuscript; available in PMC 2015 June 19.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Al-Hajjar et al. Page 5
a sc

re
en

in
g 

H
IV

-1
 e

nz
ym

e 
lin

ke
d-

im
m

un
oa

ss
ay

 w
ith

 w
es

te
rn

 b
lo

t c
on

fi
rm

at
io

n 
at

 tr
an

sf
us

in
g 

he
al

th
 c

ar
e 

fa
ci

lit
y

b A
bb

ot
 A

rc
hi

te
ct

 H
IV

 a
nt

ib
od

y/
an

tig
en

 c
om

bi
na

tio
n 

ch
em

ilu
m

in
es

ce
nt

 m
ic

ro
pa

rt
ic

le
 im

m
un

oa
ss

ay
 (

th
e 

pr
es

en
ce

 o
f 

an
tig

en
 a

nd
 a

nt
ib

od
y 

ar
e 

no
t d

if
fe

re
nt

ia
te

d)
; v

al
ue

 =
 r

el
at

iv
e 

lig
ht

 u
ni

ts
 (

R
L

U
; p

os
iti

ve
 

as
sa

y 
cu

to
ff

 v
al

ue
 =

 m
ea

n 
ca

lib
ra

to
r 

R
L

U
 v

al
ue

 x
 0

.4
0)

c IN
N

O
-L

ia
 H

IV
 I

/I
I 

L
in

e 
Im

m
un

o 
A

ss
ay

 (
L

IA
) 

us
ed

 to
 c

on
fi

rm
 th

e 
pr

es
en

ce
 o

f 
an

tib
od

ie
s 

ag
ai

ns
t t

he
 H

IV
-1

/2

d H
IV

-1
 p

ro
vi

ra
l D

N
A

 q
ua

lit
at

iv
e 

de
te

ct
io

n 
by

 P
C

R
 p

er
fo

rm
ed

 a
t M

ay
o 

L
ab

or
at

or
ie

s 
(l

ow
er

 li
m

it 
of

 d
et

ec
tio

n 
=

 6
6 

co
pi

es
/m

L
 w

ho
le

 b
lo

od
)

e m
ea

su
re

d 
by

 q
ua

nt
ita

tiv
e 

re
al

-t
im

e 
PC

R
 (

de
te

ct
io

n 
th

re
sh

ol
d 

=
 4

0 
R

N
A

 c
op

ie
s/

m
L

 o
f 

pl
as

m
a)

f th
re

sh
ol

d 
of

 d
et

ec
tio

n 
in

 D
N

A
 c

op
ie

s/
10

6  
PB

M
C

s 
(n

o 
D

N
A

 d
et

ec
te

d 
at

 a
ll 

tim
e-

po
in

ts
 te

st
ed

)

g th
re

sh
ol

d 
of

 d
et

ec
tio

n 
in

 R
N

A
 c

op
ie

s/
m

L
 o

f 
pl

as
m

a 
(n

o 
R

N
A

 d
et

ec
te

d 
at

 a
ll 

tim
e-

po
in

ts
 te

st
ed

)

h si
gn

al
/c

ut
of

f 
va

lu
e 

fr
om

 V
IT

R
O

S 
A

nt
i-

H
IV

-1
 +

 2
 a

ss
ay

AIDS. Author manuscript; available in PMC 2015 June 19.


