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Table 1. FDA approved immune check point inhibitors
Product
generic name (Brand name)

Indication for the treatment of patients with cancer

Anti-CTLA4
Ipilimumab (Yervoy) cutaneous melanoma

unresectable or metastatic melanoma
Tremelimumab malignant mesothelioma
Anti-PDL1
Atezolizumab (Tecentriq) locally advanced or metastatic urothelial carcinoma

metastatic squamous cell carcinoma of the head and neck
Avelumab (Bavencio) locally advanced or metastatic urothelial carcinoma

metastatic Merkel cell carcinoma (MCC)
Durvalumab (Imfinzi) locally advanced or metastatic urothelial carcinoma

metastatic Merkel cell carcinoma (MCC)
Anti-PD1
Nivolumab (Opdivo) locally advanced or metastatic urothelial carcinoma

recurrent or metastatic squamous cell carcinoma of the head and neck 
renal cell carcinoma
unresected or metastatic melanoma
non-small cell lung cancer
classical Hodgkin lymphoma that has relapsed or progressed after autologous hematopoietic stem 

cell transplantation 
Pembrolizumab (Keytruda) adult and pediatric patients with unresectable or metastatic, microsatellite instability-high (MSI-H) 

or mismatch repair deficient (dMMR) solid tumors
locally advanced or metastatic urothelial carcinoma
refractory classical Hodgkin lymphoma
recurrent or metastatic head and neck squamous cell carcinoma 
unresectable or metastatic melanoma.
metastatic non-small cell lung cancer 

nivolumab + ipilimumab BRAF V600 wild-type, unresectable or metastatic melanoma

to cytotoxic T lymphocytes (CTls). The activation 
of T cells is regulated by stimulatory and inhibitory 
signals that maintain the balance between appropri-
ate recognition and destruction of tumour cells and 
inappropriate immune overstimulation, which dam-
ages normal healthy tissue. This is referred to as the 
cancer-immunity cycle.12 T cell-mediated inhibitory 
signalling pathways permit tolerance to tumour an-
tigens. Although there are many T cell checkpoints, 
antibodies against cytotoxic T-lymphocyte antigen 
4 (CTLA4), programmed cell death 1 (PD1) and 
programmed cell death 1 ligand 1 (PDL1) have been 
most extensively evaluated in the clinical setting. The 
available data refer to ipilimumab and tremelimumab, 
both CTLA4-abs, nivolumab, pembrolizumab and 
pidilizumab, all anti-PD1 abs and atezolizumab an 
anti-PDl1 agent. 

Anti-CTLA4
CD28 on the T cell surface binds to the B7 co-stim-

ulatory ligand on antigen-presenting cells to prime 
and activate the T cell so as to destroy the cancer 
cells. CTlA4, which is a CD28 homolog, binds with 
higher affinity to B7 and can compete with CD28 to 
inhibit T cell activity. This process prevents the T cell 
from killing the cancer cells. Antibodies to CTlA4 
prevent B7 binding and enable upregulation of T cell 
activity, activation of mitogen-activated protein kinase 
which results in the for mation of activator protein 1 
(AP1) complex and induction of IL-2 cytokines which 
mediate T cell growth.13-15

Anti-PD1 and anti-PDL1
The PD1 (programmed cell death - 1) receptor 

(also known as CD279) is expressed on the surface of 


