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• Key questions

• Can lymphocyte depletion reduce or eliminate the viral reservoir in SIV-infected ART-

treated monkeys?

• Key findings

• Alemtuzumab, a pan-lymphocyte depleting-antibody, induced massive depletion of CD4 

T cells in the blood and tissues 

• However, this treatment did not delay time to viral rebound after ART interruption 

• Next steps

• Lymphocyte depletion, on it’s own, is not sufficient to deplete the reservoir

• Reservoir depletion strategies may need to account for the ability of the reservoir to 

reconstitute

C O M M U N I T Y  S U M M A R Y



Alemtuzumab is a licensed, humanized monoclonal antibody

• Developed as a lymphocyte-targeting antibody

• Cambridge Univ Dept of Pathology (CAMPATH-1H)

• Used to treat chronic lymphocytic leukemia and 

multiple sclerosis

• Currently marketed as Lemtrada

• Recognizes CD52, a 12aa GPI-anchored glycoprotein 

• Also known as “CAMPATH-1 antigen”

• Expressed on lymphocytes, monocytes and spermatocytes. In 
monkeys it is sometimes expressed on erythrocytes

• Depletes CD52+ cells mainly via ADCC and CDC.



Alemtuzumab can deplete HIV-infected cells

Ex vivo

In vivo

As part of a

HIV cure 

regimen 

Gupta et al The Lancet HIV, Volume 7, Issue 5, 2020, Pages e340-e347,\

Adam Castillejo,

the London Patient



PILOT STUDY: Alemtuzumab effectively depleted CD4 T cells in blood and lymphoid 
tissues in SIV-infected ART-treated RM
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After ART interruption, most animals rebounded but one animal did not

This monkey remains aviremic ~1900 days later and we consider this a 

functional cure. We have nicknamed him the “Beaverton Monkey”
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Key Questions

• Can alemtuzumab reduce or eliminate rebound-competent SIV 
reservoirs in ART-suppressed RM?

• When are SIV reservoirs most susceptible to depletion? 

“Early”: At time of ART initiation (when the reservoir is more active)

“Late”: Following full ART suppression (when the reservoir is more 
quiescent)
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• Prior to infection, RM were grouped based on screening for CD52 expression on RBCs. 

• All RM inoculated with SIVmac239M (500 IU IV) and were treated with ART from 7 dpi 
through 533 dpi

• All RM received 4 doses of antibody @ 5mg/kg (either alemtuzumab or humanized 
control IgG)
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Alemtuzumab depletes CD4+ T cells in peripheral blood

Late Alemtuzumab

Late Control IgG

CD4 Memory T Cells CD4 Naive T Cells
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• Alemtuzumab depleted >95% of 

circulating CD4 T cells 

• Following depletion, CD4 T cells 

reconstituted
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Following depletion, there was a significant increase in CD4 memory T cells proliferation
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Alemtuzumab also depletes CD4 T cells in the lymph node

“Post” LN biopsies were collected 2 weeks 
after final dose of antibody, after the nadir of 

depletion of CD4 T cells in peripheral blood

T Cell Zone B Cell Follicle Medullary Cords

Early Alemtuzumab
Early Control IgG

Late Alemtuzumab
Late Control IgG



Alemtuzumab also depleted other lymphocyte subsets

Early Alemtuzumab
Early Control IgG 

CD8 Memory T Cells B Cells NK Cells
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Plasma viremia was equivalent between groups and all RM were 
virologically suppressed from Week 12 through ATI at Week 76

Early 
Alemtuzumab

Early Control IgG

Late 
Alemtuzumab

Late Control IgG

There was no difference in pre-treatment viremia but some Early Alemtuzumab animals had delayed viral suppression
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After ART interruption, Alemtuzumab did not delay average time to rebound

Anti-CD8⍺

After 200 days post-ART interruption, 3 RM (2 early alemtuzumab, 1 early control)
remained aviremic and underwent CD8a depletion (3 biweekly doses @ 50mg/kg)

P = 0.79

P = 0.23

…however 2 Alemtuzumab-treated RM have not rebounded >500 days post-ATI



Smaller viral reservoirs may be more susceptible to 
Alemtuzumab-mediated disruption

● = normal rebounder (<30 days) 

○ = late rebounder (>150 days

★ = Non-rebounder (>500 days)
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Summary

• Alemtuzumab depleted >95% of circulating CD4 T cells, and also depleted CD4

T cells in lymph nodes, before reconstitution

• Alemtuzumab treatment did not delay or prevent average time to post-ATI viral 

rebound

• However, 3 RM with smaller viral reservoirs did not rebound after ART release 

or subsequent CD8⍺ depletion, suggesting smaller reservoirs may be more 

susceptible to disruption

• Broad depletion of CD4+ T cells may be inadequate to clear viral reservoirs as 

these reservoirs appear to rebound with CD4 T cell reconstitution (consistent w/ 

Benner et al JCI Insight 2022)
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