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Table 1. Clinical trials assessing the efficacy and/or safety of Immune Checkpoint Inhibitors in the treatment of chronic viral infections.

Clinical 
trial number 
(NCTID)

Study Infection  
or disease

Target 
Inhibitory 
protein

Agent Study design/
Number of 
participants/pa-
tient population

Clinical  
Outcomes

Safety  
Outcomes

NCT03239899 PD-1 Inhibition to 
Determine CNS
Reservoir of HIV-
Infection

HIV PD-1 Pembrolizumab 12 patients with 
HIV-1 infection 
receive a one-time 
dose of 200mg 
pembrolizumab 
with a baseline 
study period of 3 
weeks, a one-day 
treatment phase, 
and a 6-month 
post treatment 
phase.

No results posted No results posted

NCT03787095 Safety and Im-
munotherapeutic 
Activity of an An-
ti-PD-1 Antibody 
(Cemiplimab) in 
HIV-1-infected 
Participants on 
Suppressive cART

HIV PD-1 Cemiplimab E x p e r i m e n t a l : 
Cohort 1: Ce-
miplimab
4 Participants re-
ceived 0.3 mg/kg 
of cemiplimab, 
administered at 
Day 0 and Week 6 
for a total of two 
infusions.
Comparator: Co-
hort 1: Placebo
1 Participant re-
ceived placebo, 
administered at 
Day 0 and Week 6 
for a total of two 
infusions.

One participant 
revealed hyper-
thyroidism on rou-
tine safety labs at 
4 weeks after 1st 
infusion. Per pro-
tocol for possible 
irAEs, 2nd infu-
sion was held; one 
week later repeat 
labs confirmed 
thyroiditis judged 
probably related to 
study drug.
One participant, 
had asymptom-
atic Grade 3 AST 
and ALT eleva-
tions 2 weeks af-
ter 1st infusion, 
resolved 35 later 
without interven-
tion. Transaminase 
enzyme elevation 
pattern (AST=ALT) 
and slow resolu-
tion were deemed 
inconsistent with 
acute alcohol tox-
icity and therefore 
were judged possi-
bly related to study 
drug.
Two participants 
received both in-
fusions without 
report of adverse 
events or labora-
tory abnor malities.

T-cells in the peripheral tissues, expressed in various 
immune system cells. Through binding to its ligand 
PD-L1, which is also found in the microenvironment of 

tumors, PD-1 suppresses the CD8 T cells’ activity [38].  
The use of agents targeting PD-1 and PD-L1 does not 
increase susceptibility to infections on its own [40]; 
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Clinical 
trial number 
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Study Infection  
or disease
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Inhibitory 
protein

Agent Study design/
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participants/pa-
tient population

Clinical  
Outcomes

Safety  
Outcomes

NCT03354936 Assess the safety 
of the use of im-
mune checkpoint 
inhibitors in HIV 
infected patients

HIV IMC Nivolumab
Pembrolizumab

50 HIV Infected 
Patients with Can-
cer Treated by im-
mune checkpoint 
inhibitors will be 
recruited. 
Blood samples 
will be collected 
to constitute cell 
bank,  plasma 
b a n k ,  s e r u m 
bank, DNA bank 
in order to meet 
the objectives 
of this substudy 
and possibly for 
complementary 
research

No results posted No results posted

NCT03367754 A Single Dose of 
Pembrolizumab in 
H I V - I n f e c t e d 
People

HIV PD-1 Pembrolizumab Participants will 
either receive a 
single dose of 
200mg (iv infu-
sion) of pembro-
lizumab or a single 
dose (iv infusion) 
of placebo

No results posted no results posted

NCT03407105 An open-label, 
multiple ascend-
ing dose study of 
the anti-CTLA-4 
antibody ipilim-
umab in viremic 
HIV patients

HIV CTLA-4 Ipilimumab 24 participants re-
ceived 2 or 4 doses 
of ipilimumab (0.1, 
1, 3, or 5 mg/kg) 
every 28 days.

Two participants 
(8.3%), one each in 
the 0.1- and 1-mg/kg 
dose groups, had a 
decrease from base-
line HIV-1 RNA of 
0.85 and 1.36 log10 
copies/mL. Fourteen 
participants (58.3%) 
had an increase from 
baseline HIV-1 RNA 
(mean, 0.87 log10 
copies/mL; range, 
0.59–1.29). Of these 
14 participants, all 
but 1 were in the 
higher ipilimumab 
dose groups (3 or 5 
mg/kg). No pattern 
was noted regarding 
change from baseline 
in CD4 or CD8 T cells

No serious adverse 
events (AEs) or 
dose-limiting tox-
icities were report-
ed; one participant 
discontinued ipili-
mumab for an AE of 
grade 2 facial palsy. 
Twenty participants 
(83.3%) had ≥1 AE; 
all but 1 were grade 
1 or 2. 
Eight participants 
(33.3%) had po-
tentially immune-
related AEs (7 had 
grade 1 diarrhea 
not requiring cor-
ticosteroids; 1 who 
had diarrhea also 
had transient an-
tinuclear antibody 
positivity; 1 had 
grade 2 facial palsy 
requiring cortico-
steroids).

Table 1. Clinical trials assessing the efficacy and/or safety of Immune Checkpoint Inhibitors in the treatment of chronic viral infec-
tions (continued).
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NCT03899428 Immune Check-
point Therapy vs 
Target Therapy in 
Reducing Serum 
HBsAg Levels 
in Patients with 
HBsAg+ Advanced 
Stage HCC

HBV PD-L1 Durvalumab
Sorafenib
Lenvatinib
Regorafenib
Ca b oz a nt i n i b 
(Tyrosine kinase 
inhibitors)

The participants 
will receive dur-
valumab 1500 mg 
Q4W (iv infusion) 
or tyrosine kinase 
inhibitors, includ-
ing sorafenib, 
lenvatinib, rego-
rafenib, or cabo-
zantinib, daily

No results posted No results posted

NCT00703469 A Study of MDX-
1106 to Treat 
Patients with Hep-
atitis C Infection 
(MDX1106-02)

HCV PD-1 B M S - 9 3 6 5 5 8 
(MDX-1106) – a 
fully human anti-
PD-1 monoclonal 
immunoglobulin-
G4 that blocks li-
gand binding

Inter feron-alfa 
treatment-expe-
rienced patients 
(n = 42) were ran-
domized 5:1 to 
receive a single 
infusion of BMS-
936558 (0.03, 0.1, 
0.3, 1.0, 3.0 mg/kg 
[n = 5 each] or 10 
mg/kg [n = 10]) or 
of placebo (n = 7). 
An additional 12 
HCV treatment-
naïve patients 
were randomized 
to receive 10 mg/
kg BMS-936558 
(n = 10) or placebo 
(n = 2).

Five patients who re-
ceived BMS-936558 
(0.1 [n = 1] or 10 mg/
kg) and one placebo 
patient achieved the 
primary study end-
point of a reduction in 
HCV RNA ≥0.5 log10 
IU/mL on at least 2 
consecutive visits; 3 
(10 mg/kg) achieved 
a >4 log10 reduction. 
Two patients (10 mg/
kg) achieved HCV RNA 
below the lower limit 
of quantitation (25 IU/
mL), one of whom (a 
prior null-responder) 
remained RNA-unde-
tectable 1 year post-
study. 

One patient (10 
mg/kg) experi-
enced an asymp-
tomatic grade 4 
ALT elevation coin-
cident with the on-
set of a 4-log viral 
load reduction. Six 
patients exhibited 
immune-related 
adverse events of 
mild-to-moderate 
intensity, including 
two cases of hyper-
thyroidism consis-
tent with autoim-
mune thyroiditis.

however, their immune-related adverse event potential 
may necessitate immunosuppressive therapy, resulting 
in opportunistic infections. In addition, there have been 
reports of latent TB reactivating with their use [41].

CAR T Cells
Chimeric Antigen Receptor (CAR) T cells are created 

by modifying a patient’s own T cells in vitro so that they 
express a CAR on their surface. CARs are artificial recep-
tors that consist of a targeting component connected 
to a spacer, which is then attached to a transmembrane 
domain and an intracellular signaling domain [42]. The 
production of CAR T cells is a strategy of creating more 
specialized and effective T cells to successfully eradicate 
targets such as neoplastic cells, specifically hematologic 

malignancies. They may also conduct an important role 
in some cases of infections, especially when adaptive 
and innate immune cells lack in frequency, thus in ef-
ficacy to be used in immunotherapy. Such cases include 
viral diseases like HIV, HBV, HCV, and fungal infections. 
Through their chimeric antigen receptor, these redi-
rected T cells can avoid the escape mechanisms of 
bacteria, viruses, and fungi and effectively attach to 
their target since they do not require MHC presentation 
and HLA restriction [43]. Although targeting specific 
pathogens can provide greater precision and reduce 
the risk of affecting non-target organisms, avoiding 
off-target effects, pathogen escape mechanisms, and 
reservoirs remain significant challenges.

Τhe most proposed application of CAR T cells therapy 

Table 1. Clinical trials assessing the efficacy and/or safety of Immune Checkpoint Inhibitors in the treatment of chronic viral infec-
tions (continued).


