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*I did not pick the title

Pablo Tebas. University of Pennsylvania



The 4 HIV cures have been “gene therapy”

Peterson CW, Kiem HP. Cell stem cell. 2019;24(5):685-7.

They tend to be named after the city 
where the intervention was done



The Philadelphia 
patient is not a 
“cure”

AIDS 2022 Affiliated Independent Event



CCR5 modification.
Can we do better, increase 
the engraftment of 
genetically modified cells by 
conditioning with CTX? Can 
you avoid AD5 vectors?

New delivery system

New population Conditioning with CTX



Schedule of Events

J Clin 
Invest. 2021;131(7):e144486. https://doi.org/10.1172/JCI1

http://www.jci.org/131/7
https://doi.org/10.1172/JCI144486


The frequency of 
modification is 
similar using mRNA



Is the delay related to effects on the 
reservoir?



Effects on the HIV reservoir (IPDA, 
Accelavir)



We looked at the HIV-specific 
CD8+ T cell gag responses before 
and after against multiple peptide 
pools

If there are no effects on the reservoir, 
why there is a delay in rebound?



Lower viremia
Greater ATI duration



Are the 
modified CD8 
putting 
pressure on 
the virus?



Engineering T cells to redirect specificity from peptide/MHC 
to HIV Envelope

HIV infected cell

HIV-specific CAR T cell

Chimeric Antigen Receptor

CD4-based
CAR

HIV
Envelope

HIV entry
receptor

TCR signaling
component

Costimulation
(4-1BB, CD28)

Rachel Leibman

Mitigate the possibility of HIV 
escape
Avoid MHC downregulation



ART
Monthly visits until HIV BLQ

Cell
Manufacturing

ART 
+ CAR/ZFN

Treatment Interruption
+ CAR/ZFN

Treatment Interruption
+ CAR/ZFN*

STEPS

WEEKS
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-15 0

ART ARTATI

*only if HIV VL remains ≤1000 copies/ml at end of Step 3
Cell infusion at Day 0

Cohort 1: 1 day
Cohort 2: 8 weeks

Cohort 1: 16 weeks
Cohort 2: 24 weeks

Cohort 1- engraftment 
(step 2) of 1 day before ATI
Cohort 2- engraftment
(step 2) 8 weeks before ATI

1:  To what extent does ongoing HIV replication contribute to the maintenance 
of the HIV reservoir?
2: Can engineered T cells restore functionality to endogenous HIV-specific T cell 
populations?
3. Can engineered T cells provide durable control of HIV replication? 
4. When is the best time to do the ATI?

A Pilot Study of T Cells Genetically Modified by CCR5-specific ZFNs and CD4 
Chimeric Antigen Receptor in HIV-infected Subjects ( NCT03617198)
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Results

In blue participants that started ATI 1 day after the infusion
In red participants that waited for 8 weeks



0 100 200 300 400 500 600
10

100

1000

10000

100000

1000000

CAR Persistence: CD4ZFN-01

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 100 200 300 400
1

10

100

1000

10000

100000

CAR Persistence: CD4ZFN-02

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 200 400 600
1

10

100

1000

10000

100000

CAR Persistence: CD4ZFN-03

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 100 200 300
1

10

100

1000

10000

100000

CAR Persistence: CD4ZFN-05

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 100 200 300 400
1

10

100

1000

10000

100000

CAR Persistence: CD4ZFN-06

Days Post-infusion
co

pi
es

/m
ic

ro
gr

am
 g

en
om

ic
 D

NA
0 100 200 300

1

10

100

1000

10000

100000

CAR Persistence:CD4ZFN-07

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 20 40 60 80 100
10

100

1000

10000

CAR Persistence: CD4ZFN-10

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

0 100 200 300
1

10

100

1000

10000

100000

CAR Persistence: CD4ZFN-11

Days Post-infusion

co
pi

es
/m

ic
ro

gr
am

 g
en

om
ic

 D
NA

Results



Participant 205, 301 and 2-third time is a charm?
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Safety: So far so good

Persistence: this is a big problem in the absence of antigen

How can we expand the CAR T cells?

Trafficking

Protection. A CD4 CAR makes the cell susceptible to HIV. Best strategy 
for protection

Best methods for genome editing

Best CAR signaling

Improving CAR persistence and effector function: Dual CARs

Conclusions and 
questions

AIDS 2022 Affiliated Independent Event



Future directions: ACTG proposal: 
Dual CAR plus vaccination
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