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Introduction
The primary goal of this research is to test the hypothesis that a per-
son with an established HIV-1 infection can be re-infected with a
second variant of HIV-1 (i.e. superinfection). A case of HIV-1 super-
infection after seroconversion has never been documented in the
peer-reviewed literature.

Additionally, the Positive Partners study will asses broader virologi-
cal and epidemiological implications of unprotected sex between
partners already infected with HIV.  This will eventually include moni-
toring and testing for the transmission of other viral STDs, and an
assessment of how unprotected sex among partners both positive
for HIV affects choices about high-risk sex with partners of nega-
tive or unknown status.

Specific Objectives for the
UARP IDEA Award
1. To develop and evaluate methods of recruitment and retention

of anti-HIV-1 seropositive seroconcordant couples who have
unprotected intercourse prior to study enrollment and during a
one-year follow-up period.

2. To seek evidence of prior superinfection in pilot couples at
baseline which could be manifested as dual infection with
divergent variants of HIV-1.

3. To determine if HIV-1 superinfection occurs in a small group of
sexually exposed couples followed over a 12-month period.

4. To evaluate community interest and support for this research
question and project, and the possible effects that the theoreti-
cal risk of HIV superinfection has had on the sexual choices of
HIV-positive individuals enrolling in the study.

Background
1. Evidence of dual or co-infection with multiple HIV-1 subtypes

and recombinant HIV-1 viruses in humans and monkeys have
been taken as de facto evidence of superinfection.  However,
when transmission has been documented, dual infections have
resulted from concomitant exposure. Dual infection after
sequential exposure has not been reported.

2. Nonhuman primates can be superinfected only in a short win-
dow of susceptibility during primary infection, or when immune
responses are not fully developed.  Published longitudinal
studies of viral evolution in humans have provided no evidence
of superinfection.

3. The possibility of superinfection with a drug resistant form of
the virus and that successful HAART therapy could contribute to
susceptibility has heightened the importance of the question.

4. The possibility of HIV-1 superinfection is assumed in preven-
tion messages to deter infected individuals from a course of
high-risk sexual intercourse.  Little data exists, however, to
support a connection between concern about HIV superinfec-
tion and sexual choices.

Research Plan
Study Design.  This is a one-year prospective feasibility investiga-
tion of the occurrence of HIV-1 superinfection among 50 couples
of any gender mix.  Recruitment for the pilot study was done prima-
rily through the Positive Partners Community Advisory board, local
ASOs, and HIV clinics.  Couples are deemed eligible through an in-
dependent telephone screening of partners.  Enrollment and follow-
up study visits include interviews and biological specimen collec-
tion (blood and semen).  Retention strategies include providing clini-
cal test results, follow-up telephone contact every three months, and
interim interviews/testing in cases of treatment breakthrough.

Inclusion Criteria:
· HIV-1 seropositive concordant couples.
· Both partners on HAART, or are on STI.
· The couple practices unprotected anal or vaginal intercourse.
· One partner did not infect the other.

Primary Behavioral Measures:
· Sexual networks� characteristics and density including sexual exposure to primary

and other partners (past three months).
· Knowledge, attitudes, and beliefs about superinfection.

Virological Measures:
· Viral load, drug resistance genotype, and Complete Blood Count (CBC).
· Baseline assays to distinguish partner�s viruses, and follow up analysis to look

for evidence of superinfection, include plasma RNA RT-PR sequencing and
cellular DNA env V3 and tat Heteroduplex Mobility Assays, env V3, gag p17, and
tat cloning and sequencing.

Preliminary Results
(18-couple pilot study)
Analysis of preliminary data focused on whether a reasonably di-
verse sample representing the epidemic in San Francisco enrolled,
how appropriate (at risk) enrolling couples were for superinfection
research, and what effect participants� beliefs about superinfection
had on their sexual choices, if any.

Participants reported high rates of exposure to potential

superinfection:
· Participants reported almost nine episodes of intercourse over

the past 30 days with their primary partners.
· Less than half of the couples were monogamous,

nonmonogamous individuals reported an average of over two
other HIV-positive partners in the past six months.

Virological Summary:
· Exactly half of participants were virally suppressed on

H.A.A.R.T.
· Because successful viral suppression might create a window for

superinfection to occur during chronic infection we looked at
whether couples included one partner who was suppressed and
one with viremia�50% of couples met these high-risk criteria.

· In one-half of twelve couples analyzed at baseline partners�
viruses were genetically unlinked.

Concern about superinfection was associated with sexual
practices:
· Participants who believed superinfection poses a �serious

problem� were less likely to have outside partners, more likely
to practice early withdrawal, and tried to protect themselves
from superinfection.

· Those who tried to protect themselves from superinfection had
more outside partners who were HIV-negative or of unknown
status.

Conclusions
1. Community reaction to the study, including our Community

Advisory Board, was quite positive and supportive.  Couples
appropriate to an investigation of HIV-1 superinfection were
willing to enroll in the study.  A few couples have separated
during the follow-up period, but no individuals are known to be
lost to the study.

2. The telephone screening procedure effectively identified
couples that had genetically distinguishable viruses at baseline
in about 75% of cases.  Superinfection, if it occurs during
follow-up, should be detectable in these couples.

3. No evidence of prior superinfection (dual infections or recom-
binant viruses) has been found in the baseline analysis of 12
pilot couples.

4. Beliefs about superinfection apparently fostered harm reduction
strategies that may have reduced the risk of superinfection for
all partners (i.e. withdrawal), or shifted risk to partners willing
to practice more frequent receptive intercourse and to HIV-1
uninfected partners. Concerns about superinfection may disrupt
primary relationships and increase risk of new HIV-1 infections.

Acknowledgments
Arthur Arroyo
Annie Boutelle
Jeff Braff
Tom Coates
Cynthia Gomez
Jeanette Kimili
Sam Lee
Teri Liegler
Megan McGuire
John Melichar
The Positive Partners� Community Advisory Board

This research has been supported by:
UCSF AIDS Research Institute Breakthrough fund
UCSF-Gladstone Centers for AIDS Research Developmental
Award account, #556232-29665
CDC grant #U64/CCU917889-01
UARP IDEA award #ID01-GI-115
UCSF Positive Health Program

University of California
San Francisco

AIDS Research Institute

UCSF

7DEOH����3LORW�6DPSOH�'HPRJUDSKLFV
&DWHJRULFDO 1 3HUFHQW

(GXFDWLRQ

+LJK�VFKRRO�JUDGXDWH��*�(�'�RU�OHVV � �����

7ZR�\HDUV�RI�FROOHJH��$$�GHJUHH��RU�

FROOHJH�JUDGXDWH �� �����

*UDGXDWH�GHJUHH � �����

7RWDO �� ������

5DFH

$IULFDQ�$PHULFDQ�%ODFN � �����

$QJOR�(XURSHDQ�:KLWH �� �����

$VLDQ�RU�3DFLILF�,VODQGHU � ����

/DWLQR�+LVSDQLF � ����

0L[HG � ����

7RWDO �� ������

6H[XDO�RULHQWDWLRQ

*D\�/HVELDQ�+RPRVH[XDO �� �����

%LVH[XDO � �����

4XHHU � ����

+HWHURVH[XDO�6WUDLJKW � ����

7RWDO �� ������

*HQGHU

)HPDOH � ����

0DOH �� �����

7UDQVJHQGHU�7UDQVVH[XDO���07) � ����

7RWDO �� ������

&RQWLQXRXV 0HDQ 0LQ� 0D[� 6�'� 1
$JH ����� �� �� ���� ��

,QFRPH ������ ��� ������� ������

7DEOH���7UHDWPHQW�([SHULHQFH�DQG�3URJUHVVLRQ
0HDQ 0LQ� 0D[� 6�'� 1

<HDUV�VLQFH�ILUVW�WHVWHG�+,9�SRVLWLYH ���� ���� ����� ���� ��

1XPEHU�RI�GLIIHUHQW�$59V�HYHU�WDNHQ � � �� ���� ��

7RWDO�\HDUV�RQ�DQ\�DOO�$59V ��� ��� ���� ��� ��

/RZHVW�&'���FRXQW ��� � ��� ��� ��

5HFHQW�&'���FRXQW ��� �� ��� ��� ��

5HFHQW�YLUDO�/RDG ������ �������� ������� ������ ��

&'���FRXQW�DW�HQUROOPHQW ��� ��� ����� ����� ��

9LUDO�ORDG�DW�HQUROOPHQW ������ �������� ������� ������ ��

7DEOH����5HFHQW�6H[XDO�([SRVXUH�WR�+,9�VXSHULQIHFWLRQ�ZLWK�3ULPDU\�
DQG�2WKHU�3DUWQHUV

0HDVXUHV�RI�6H[XDO�([SRVXUH 0HDQ 0LQ� 0D[� 6�'� 1

/HQJWK�RI�VH[XDO�UHODWLRQVKLS��\HDUV� ��� ���� �� ���� ��

,QWHUFRXUVH�ZLWK�SULPDU\�SDUWQHU��SDVW����GD\V�

5HFHSWLYH�DQDO�LQWHUFRXUVH ���� � �� ���� ��

,QVHUWLYH�DQDO�LQWHUFRXUVH ���� � �� ���� ��

$OO�LQWHUFRXUVH ���� � �� ���� ��

,QWHUFRXUVH�ZLWK�FRQGRPV����FRXSOHV� ��� � � ��� ��

&RXSOHV�DQG�WKHLU�RXWVLGH�SDUWQHUV��ODVW���PRQWKV� 1 3HUFHQW

0RQRJDPRXV�FRXSOHV � ����� ��

0RQRJDPRXV�VLQJOHV �� ����� ��

,QGLYLGXDOV
�DQG�WKHLU�RXWVLGH�SDUWQHUV��ODVW���PRQWKV0HDQ 0LQ� 0D[ 6�'� 1

1XPEHU�RI�RXWVLGH�SDUWQHUV �����
 � �� ����� ��
1XPEHU�LQYROYLQJ�XQSURWHFWHG�LQWHUFRXUVH ���� � �� ���� ��

1XPEHU�+,9�QHJDWLYH�RU�RI�XQNQRZQ�VWDWXV ���� � �� ���� ��
����
0HGLDQ������

7DEOH����%HOLHIV�DQG�&RQFHUQV�$ERXW�
6XSHULQIHFWLRQ�DQG�6H[XDO�&KRLFHV

+DG�KHDUG�RI�VXSHULQIHFWLRQ�EHIRUH�WKH�VWXG\ ������

<HDUV�NQHZ�DERXW�WKH�SRVVLEOH�ULVN ���

&RQFHUQV�H[SHULHQFHG�DERXW�VXSHULQIHFWLRQ

ZKHQ�KDYLQJ�LQWHUFRXUVH����SRLQW�VFDOH�� 0HDQ
UHFHSWLYH�WR�HMDFXODWLRQ ����

LQVHUWLYH�WR�HMDFXODWLRQ ����

UHFHSWLYH�ZLWK�ZLWKGUDZDO ����

LQVHUWLYH�ZLWK�ZLWKGUDZDO ����

%HOLHIV�DERXW�VXSHULQIHFWLRQ�DQG�VH[XDO�SUDFWLFHV U S
6XSHULQIHFWLRQ�FRQFHUQV��LQGH[��DQG�

QXPEHU�RI�RXWVLGH�SDUWQHUV ���� ����

%HOLHYHG�VXSHULQIHFWLRQ�SRVHG�D��VHULRXV�SUREOHP�

DVVRFLDWHG�ZLWK�

PRUH�LQWHUFRXUVH�ZLWK�HDUO\�ZLWKGUDZDO ���� ����

KDYLQJ�RXWVLGH�SDUWQHUV��OHVV�OLNHO\� ����� ����

LQWHQW�WR�SURWHFW�RQHVHOI�IURP�VXSHULQIHFWLRQ ���� ����

,QWHQW�WR�SURWHFW�RQHVHOI�IURP�VXSHULQIHFWLRQ�DQG

QXPEHU�RI�+,9�QHJDWLYH�RU�XQNQRZQ�VWDWXV�SDUWQHUV ���� ����

7DEOH����3LORW�6WXG\�9LURORJLFDO�
6XPPDU\

,QGLYLGXDO�/HYHO�$QDO\VLV
7UHDWPHQW 1����� �

,QWHUUXSWLRQ � ������
2Q�WUHDWPHQW �� ������

9LUDO�/RDG��9/�
�����FRSLHV�PO �� ������
!����FRSLHV�PO �� ������

'UXJ�UHVLVWDQFH
9LUDO�UHVSRQGHU �� ������
$Q\�GUXJ�UHVLVWDQFH �� ������
1XFOHRVLGH�UHVLVWDQFH �� ������
1RQ�QXFOHRVLGH��UHVLVWDQFH � ������
3URWHDVH�,QKLELWRU�UHVLVWDQFH � ������

&RXSOHV
�/HYHO�$QDO\VLV
9LURORJLFDO�5LVN 1����� �

&RQFRUGDQW�9/�VXSSUHVVLRQ � ������
&RQFRUGDQW�YLUHPLD � ������
'LVFRUGDQW�YLUHPLD � ������

9LUDO�/LQNDJH�ZLWKLQ�FRXSOHV 1����� �
8QOLQNHG�YLUXVHV � ������
/LQNHG�YLUXVHV � ������


