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Abstract 

Cancer is one of the leading causes of death worldwide. The rising global death from cancer requires 
novel approaches for treating various types of cancer. Numerous malignancies are now being treated 
more effectively by immunotherapy. Dostarlimab is an example of an immune checkpoint inhibitor (ICI) 
that works by blocking the programmed cell death protein-1 receptor (PD-1). Dostarlimab has shifted 
the paradigm of treatment of cancer from using conventional therapies to a new, promising approach. 
This new approach increases the options of therapies and chances to achieve a higher response rate. 
Dostarlimab is a novel antibody, that prevents the binding of ligands to PD-1 on T-cells. Dostarlimab has 
demonstrated encouraging outcomes in the treatment of various cancers such as endometrial cancer, 
rectal cancer, and non–small cell lung cancer (NSCLC). The cure rate with dostarlimab in some types of 
cancer, such as rectal cancer, is 100 %. This review presents a recent understanding of the use of 
dostarlimab in clinical trials and opens up the doors for clinicians and investigators about future 
possibilities of using dostarlimab either alone or combined with other anticancer medications to treat 
various cancers. 
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INTRODUCTION 
 

After cardiovascular diseases, cancer ranks as 
the second leading cause of death globally [1,2]. 
About 19.3 million new cancer cases, with an 
estimated 10 million deaths from cancer 
worldwide in 2020 [1]. Overall, due to increase in 
population aging, the number of cancer cases is 
predicted to increase in the next 50 years and 
possibly reach 34 million [2]. Many types of 
cancer are challenging to treat because they are 
heterogeneous and usually provoke complex 
pathological pathways [3,4]. Although numerous 
therapies most times in combination have been 

used against cancer including surgery, radiation 
and chemotherapy, it is still considered a serious 
disease that leads to many deaths worldwide 
[4,5]. 
 
The key to developing effective therapies in 
treating various cancers is to fully understand 
and detect the exact mechanisms beyond 
different types of cancer. There is increasing 
interest in the role of immunotherapy in cancer. 
Immunotherapy has changed the landscape of 
cancer treatment and recently has been 
considered a hopeful option for patients with 
cancer [5,6]. The goal of immunotherapy is to 
reactivate the suppressed immune system that 
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was inhibited by cancer cells [5]. ICIs is a type of 
immunotherapy which have been widely used to 
treat many cancers [7-10]. They target and block 
PD-1 which is considered a paradigm shift in the 
way that cancer is being treated that led to a rise 
in overall survival of patients with various solid 
tumors [11-13]. 
 
The PD-1 is a receptor that is expressed on the 
surface of  T-cells [14-16]. There are two ligands 
for PD-1; (i) programmed cell death ligand 1 (PD-
L1) and (ii) programmed cell death ligand 2 (PD-
L2). The PD-1 signaling is mediated through 
binding of PD-L1 or PD-L2 to PD-1 [11,14–17]. 
PD-L1 is highly expressed and upregulated by 
cancer cells which allows them to escape from T-
cell immune response. Therefore, PD-L1 protects 
cancer cells from direct attack by effector  T-cells 
through suppressing activation, and proliferation 
of  T-cells, and reducing cytokine secretion 
[11,15,17]. Consequently, therapies that act as 
ICIs that work as PD-1 antagonists are emerging 
among effective therapies for many cancers and 
have shown success in restoring and activating 
antitumor immune response of  T-cells [11,15-
18]. 
 
Food and Drug Administration (FDA) has 
approved several antibodies that target PD-1 
(Table 1). Pembrolizumab and Nivolumab were 
approved in 2014 to treat metastatic solid cancer 
including non–small cell lung cancer and 
melanoma [11,14,19–21]. Cemiplimab was also 
approved by FDA in 2018 for treating squamous 
cell carcinoma [20,21]. Dostarlimab 
(JEMPERLI®) is another example that was 
approved in August 2021 to treat adult patients 
with mismatch repair–deficient (MMRd) 
endometrial cancer and recurrent or advanced 
solid tumors [20–22]. Dostarlimab acts as an 
antagonist for PD-1 receptor. It binds the 
receptor on T-cells with high affinity and inhibits 
the interaction of receptor with ligands of cancer 
cells, which in turn restores  T-cell activity and 
stimulates immunity to detect and destroy cancer 
cells [23–26]. Interestingly, many investigations 
indicated that dostarlimab is effective in treating 

many cancers like colorectal, NSCLC, and 
deficient mismatch repair endometrial cancer 
[5,23,24,27]. 
 
With a rapidly increasing number of literature 
about immunotherapy and immunotherapeutic 
agents like dostarlimb and its applications in 
cancer, there is a need for a review of 
dostarlimab and its current use in treating a 
variety of cancers. In this review, focus is placed 
on dostarlimab role in clinical trials for cancer 
treatment, including MMRd endometrial cancer, 
colorectal cancer, and NSCLC as well as open 
up the doors for researchers and medical 
professionals regarding potential use of 
dostarlimab either alone or combined with other 
anticancer therapies to treat a variety of cancers. 
 
Dostarlimab 
 
Dostarlimab (Jemperli™) was developed by 
GlaxoSmithKline (GSK), and is a novel 
humanized IgG4 monoclonal antibody that acts 
as a PD-1 antagonist [5,21]. It is generated using 
recombinant DNA technique in CHO cells and its 
molecular mass is 144 KDa [5]. It binds to PD-1 
receptor on T-cells with a high affinity (KD = 300 
pM). This binding results in blockade of the 
interaction of PD-1 receptor to the ligands, which 
in turn stimulates T-cells and boosts immunity as 
well as prevents the escaping of cancer cells 
from the immunological action of T-cells 
[21,28,29]. 
 
Dostarlimab was approved in United States and 
European Union to treat adult patients with 
MMRd endometrial cancer and recurrent or 
advanced solid tumors [21,29]. The 
recommended dose of dostarlimab is 500 mg 
every 3 weeks (Q3W) for 4 cycles, then 1000 mg 
every 6 weeks (Q6W), given intravenously (IV) in 
30 minutes of infusion until the development of 
the disease or any drug toxicity to the drug 
occurs [5,29,30]. The pharmacokinetic 
parameters of dostarlimab were evaluated in 150 
patients with endometrial cancer [5]. 
 

 
Table 1: Approval of antibodies targeting PD-1 
 

Drug Trade name Year Indication Target Reference 

Pembrolizumab KEYTRUDA® 2014 NSCLC Melanoma PD-1 [11,14,19–21] 
Nivolumab (OPDIVO®) 2014 NSCLC Melanoma PD-1 [11,14,19–21] 
Cemiplimab  (LIBTAYO®) 2018 Squamous cell 

carcinoma 
 

PD-1 [20,21] 

Dostarlimab (JEMPERLI®) 2021 MMRd endometrial 
cancer, recurrent or 
advanced solid 
tumors 

PD-1 [20–22] 
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When 500 mg of dostarlimab was given IV Q3W, 
the mean maximum serum dostarlimab 
concentration (Cmax) value was 171 µg/mL and 
area under the serum dostarlimab concentration-
time curve (AUC0-τ) value was 35,730 µg.h/mL. 
Furthermore, when 1000 mg of dostarlimab was 
given Q6W, the mean Cmax value was 309 
µg/mL and AUC0-τ value was 95,820 µg.h/mL 
[5,21]. Moreover, the elimination half-life, 
clearance, and volume of distribution of 
dostarlimab were 25.4 days, 0.007 L/h and 5.3 L, 
respectively [5,21]. 
 
It has been shown that a variety of doses of 
dostarlimab did not affect its volume of 
distribution at steady state, terminal elimination 
half-life, or its clearance [28]. It has also been 
shown that the cancer type, age, gender, 
ethnicity of the patient, and hepatic or renal 
diseases did not influence the pharmacokinetic 
parameters of dostarlimab [5]. It has also been 
shown that symptoms indicative of an overdose 
of dostarlimab have not been demonstrated. 
Additionally, there are no records of dostarlimab 
interaction with other drugs, because dostarlimab 
does not serve as a substrate for drug 
transporters or the enzyme cytochrome P450 
[21]. Although the metabolism of dostarlimab has 
not been fully explained, it is believed that 
catabolic pathways play a major role in breaking 
dostarlimab into smaller peptides and amino 
acids [21]. 
 
Activity of dostarlimab in endometrial cancer 
(EC) 
 
Endometrial cancer is considered the most 
common gynecological cancer in developed 
countries such as USA and Europe [22,31,32]. 
Mismatch repair–-deficient (MMRd) EC has the 
highest rate of all EC with a percentage of 30 %. 
It is estimated that many new cases of advanced 
or recurrent EC will be diagnosed every year in 
Europe (11,000 cases) and U.S. (15,000 cases) 
[22,30]. Patients with EC (early-stage) usually 
receive surgery, radiotherapy and chemotherapy 
treatment. However, patients with advanced EC 
are treated with platinum-based chemotherapy 
[22]. Approximately, one-third of endometrial 
cancer cases are MMRd that overexpress PD-L1 
and PD-L2 which activates the PD-1 signal and 
suppression of  T-cell activities [33]. Anti-PD-1 
ICIs have recently been approved to treat 
patients with MMRd EC [34]. In 2021, 
dostarlimab was approved in the USA and 
Europe for patients (adults) with advanced or 
recurrent MMRd EC that has progressed on or 
following treatment with platinum-containing 
chemotherapy [5,22]. 
 

In a clinical trial (phase 1), dostarlimab was 
assessed for patients with MMRd EC in 2 parts. 
The part 1 study began in March 2016 for an 
open-label multicenter single group, and patients 
with MMRd were enrolled in May 2017 [5,31]. A 
total of 104 women with MMRd EC were 
enrolled. The patients that had at least one lesion 
that could be measured were included in the 
analysis and they were 71 patients [28]. Each 
patient received dostarlimab as 500 mg Q3W 
intravenously (4 doses), then 1000 mg Q6W 
intravenously until disease progression or 
treatment discontinuation [5,31,35]. The principle 
of the trial was to assess the anticancer effect of 
dostarlimab for patients with MMRd EC by 
evaluating the ORR (objective response rate) 
using RECIST (Response Evaluation Criteria in 
Solid Tumors) and duration of response (DOR) 
[5,30,31]. Following the initial dose of 
dostarlimab, the radiographic evaluation was 
conducted every six weeks until the 12th month, 
and then every 12 weeks [5]. 
 
Dostarlimab showed a long-duration of effect and 
high ORR (Table 2). The results have 
demonstrated that treatment with dostarlimab 
produced an ORR of 42.3 % (95 % CI, 30.6 – 
54.6 %) in 30 patients, 29.6 % in 21 patients, and 
12.7 % in 9 patients, these results were 
confirmed by BICR(blinded independent central 
review) [5,28]. The DCR (disease control rate) 
was 55.7 % (95 % CI, 45.7 – 65.1 %) [28]. After 
27.6 months of follow-up, the ORR in patients 
with MMRd was 45.5 % (95 % CI, 37.1 – 54 %) 
[28,32]. The antitumor activity of dostarlimab has 
also been evaluated in another cohort of patients 
with mismatch-repair proficient (MMRp) EC. 156 
patients out of 161 with MMRp EC were enrolled 
in the analysis. Results demonstrated that the 
ORR of patients with MMRp EC was less than 
the ORR of patients with MMRd EC. Dostarlimab 
produced an ORR of 15.4 % (95 % CI, 10.1 – 22 
%), and a DCR of 34.6 % (95 % CI, 27.2 – 42.6 
%). The median DOR was not achieved in both 
cohorts [28,32]. 
 
Furthermore, the safety profile of dostarlimab 
was ideal, and treatment-related adverse events 
(TRAE) were mild which included nausea, 
diarrhea, and fatigue. Furthermore, there was no 
treatment-related death [5,31]. Additionally, 74 % 
of patients in the MMRd group are still alive after 
one year from the clinical trial. These results 
suggest the anticancer effect of dostarlimab on 
patients with MMRd EC which is novel, indicating 
that the anti-PD-1 therapy with dostarlimab may 
have a role in the future to treat patients with 
mmrd EC [5]. 
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Table 2: Some compiled publications of dostarlimab in clinical trials as a monotherapy 
 

Disease NO ORR DC Safety Reference 

Mismatch repair–
deficient 
Endometrial Cancer 
(MMRd EC) 

104 45.5% 
(95% CI, 

37.1–54%) 
 

55.7% 
(95% CI, 45.7–

65.1%) 
 

Grade ≥3 TRAE 
Diarrhea, and fatigue 

[5,28,32] 

Mismatch-repair 
proficient (MMRp) 

156 
 

15.4% 
(95% CI, 

10.1–22%) 

34.6% 
(95% CI, 27.2–

42.6%) 

  

Non-Small-Cell 
LungCancer 
(NSCLC) 

67 26.9% 
(95% CI, 

16.8–39.1%) 

62.7% 
(95% CI, 50–

74.2%) 

Grade ≥3 TRAE 
11.9% 
Fatigue 

[28,36] 

Locally advanced 
Rectal Cancer 

12 100% 
(95% CI, 74 

to 100) 

100% 
(95% CI, 74 to 

100) 

Grade 1 or 2 TRAE 
Dermatitis, fatigue, 

pruritus, and nausea 

[28,37] 

 
Activity of dostarlimab in non-small-cell lung 
cancer (NSCLC) 
 
With an estimated 1.8 million fatalities and 2 
million new cases each year, lung cancer is one 
of the most common causes of death for both 
men and women globally [38–40]. The main 
types of lung cancer include small-cell lung 
cancer (SCLC) and NSCLC. The most prevalent 
form of lung cancer is NSCLC, which accounts 
for 85 % of all cases, while SCLC only accounts 
for 15 % [40–42]. 
 
The treatment options for patients with NSCLC 
are surgery, chemotherapy, and radiotherapy. 
The surgical option to remove tumor depends on 
many factors such as the stage of disease, for 
example, patients who have been diagnosed with 
NSCLC in stages I, II, and IIIA and when patients 
can tolerate the surgery [40]. Around 40 % of 
newly diagnosed patients with lung cancer are in 
this stage IVand the aim of treating patients in 
this stage is to increase their survival rate and 
minimize the adverse effects of the disease [40]. 
For patients diagnosed with NSCLC (stage IV), 
the first line of therapy that should be considered 
in this category of patients is chemotherapy [40]. 
The chemotherapy in NSCLC is a combination 
therapy that involves a regimen of platinum 
(cisplatin or carboplatin), taxanes, gemcitabine, 
and pemetrexed plus monoclonal targeted 
therapy drugs such as bevacizumab or erlotinib 
[40,41]. Radiotherapy is used in the local 
management of different stages of lung cancer, 
particularly stage III NSCLC [40,41]. 
 
Immunotherapy has been used to treat lung 
cancer by using ICBs such as anti-PD-1 
antibodies. Signaling of PD-1 is mainly driven by 
PD-1L. The PD-1L is highly expressed in tumor 
cells, which results in inactivation of T-cells, 
allowing the tumor to progress and metastasize 
[38,40,41]. Blocking PD-1 has shown antitumor 
activity in patients with NSCLC. For patients with 
NSCLC, anti-PD-1 antibodies nivolumab and 

pembrolizumab are currently used treatments 
[38,40,41]. 
 
Anticancer effect of dostarlimab was evaluated in 
patients with NSCLC [5,36]. In a phase 1 two-
part study, the efficacy and safety of dostarlimab 
were evaluated in 67 patients with recurrent or 
advanced NSCLC. Part 1 evaluated the 
pharmacodynamic and pharmacokinetic 
characteristics of dostarlimab by increasing the 
dose (1, 3, and 10 mg/kg) [36]. Part 2 was 
divided into two sections; the first section 
evaluated the safety through a fixed dose, while 
the other section assessed the efficacy [36]. All 
patients received 500 mg of dostarlimab IV once 
Q3W then 1000 mg IV once Q6W until disease 
progression or unacceptable toxicity from the 
drug. Safety and irORR (immune-related 
objective response rate) were the main endpoints 
used to assess the anticancer effectiveness of 
dostarlimab [36]. 
 
Results after 13.8 months of follow-up revealed 
that dostarlimab as monotherapy has great 
efficacy with strong antitumor activity with an 
irORR of 26.9 % (95 % CI, 16.8 – 39.1 %); two 
patients attained irCR. The irDCR was 62.7 % 
(95 % CI, 50 – 74.2 %) (Table 2) [28,36]. The 
safety profile was reported in eight patients (11.9 
%) with Grade ≥ 3 TRAEs, which include fatigue 
[28,36]. These findings indicate that dostarlimab 
is a promising drug to treat advanced or 
recurrent NSCLC. 
 
Activity of dostarlimab in rectal cancer 
 
Colorectal cancer is the third most common 
cancer and the second leading cause of death 
worldwide [43–45]. In 2020, an estimated 9.4 % 
of cancer-related deaths were due to colorectal 
cancer with rates estimated to increase more 
than double by 2035 [45]. 
 
Treatment strategies for locally advanced rectal 
cancer include surgery, chemotherapy, and 
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radiotherapy. However, the option of surgery is 
very challenging because it depends on tumor 
stages and patient. For that reason, 
chemotherapy or radiotherapy may be used 
before surgery to help shrink the tumor. 
Neoadjuvant treatment is typically used to 
manage rectal cancer which includes 
fluoropyrimidine (5-FU) combined with oxaliplatin 
and capecitabine, then chemoradiotherapy, and 
finally surgery [43,45]. Additionally, 
immunotherapy is a novel strategy to treat 
patients with colorectal cancer such as 
Cetuximab whose effect is directed against 
EGFR (epidermal growth factor receptor). 
Furthermore, nivolumab and ipilimumab were 
approved as anti-PD-1 immunotherapy drugs for 
colorectal cancer [45]. 
 
In June 2022, there was a novel shift in the 
treatment of locally advanced rectal cancer. 
Dostarlimab, a PD-1 inhibitor was used as a 
single agent in patients with MMRd locally 
advanced rectal cancer and it showed complete 
eradication of tumor [37]. 
 
In a phase 2 study, patients who had stage II or 
stage III MMRd rectal cancer were enrolled in the 
study. Patients received dostarlimab 500 mg 
Q3W for 6 months. twelve patients finished the 6 
months course (nine planned cycles) of 
dostarlimab, followed by chemoradiation and had 
at least 6 months of follow-up [28,37]. Results 
showed that dostarlimab attained a clinical 
complete response (CR) in all 12 patients (100 
%; 95 % CI, 74 to 100) with no recurrence of 
tumor on MRI, endoscopic or rectal evaluation, or 
18F-fluorodeoxyglucose–positron-emission 
tomography (Table 2) [28,37]. Five patients out 
of the 12 had achieved early clinical CR that was 
evaluated after 3 months. Furthermore, no 
serious adverse effects of grade 3 or above were 
reported. Grade 1 or 2 included fatigue, pruritus, 
dermatitis and nausea were reported, [37]. These 
results indicate that a single PD-1 inhibitor 
(dostarlimab) is a very effective agent against 
MMRd locally advanced rectal cancer. While this 
study was well-designed, and results were 
remarkable and unprecedented, there were 
some limitations, which included the small 
number of patients enrolled in the study as well 
as the small diversity in ethnicity, race, and age 
of patients. Additionally, the results obtained for 
dostarlimab were only observed in patients with a 
specific abnormality to their rectal cancer known 
as mismatch repair–deficient, which accounts for 
a very small subset of rectal cancer patients. 
Moreover, there wasn’t enough information about 
the duration of time needed for dostarlimab to 
complete response. Patients need to be followed 

for a longer duration of time to confirm when their 
cancer returns or whether they are cured. 
 
FUTURE DIRECTIONS  
 
Evidence indicates that numerous cancers are 
effectively treated with immunotherapy. For 
instance, Immune checkpoint inhibitors (ICIs) 
including dostarlimab, is a type of 
immunotherapy that has been widely used to 
treat many cancers. Dostarlimab is a novel and a 
promising monoclonal antibody that is 
characterized by its ability to bind PD-1 receptor 
on T-cells with high affinity, therefore blocking 
interaction of PD-1 on T-cell with ligand, which in 
turn restores T-cell activity and improves immune 
function. Blockade of PD-1 receptor has recently 
appeared to be the revolutionized 
immunotherapy to treat patients with different 
cancers. Interestingly, dostarlimab also shows a 
novel and impressive paradigm shift to treat 
MMRd locally advanced rectal cancer and 
advanced or recurrent NSCLC. The cure rate 
with dostarlimab in some types of cancer such as 
rectal and colorectal has been seen to be 100 %. 
Furthermore, studies have shown that 
dostarlimab has a favorable, promising 
pharmacokinetic and safety profile in many 
clinical trials. 
 

CONCLUSION 
 
Results shown in this review point to the fact that 
immunotherapy is effective in the treatment of 
different types of cancer and will thus open up 
doors for clinicians as well as investigators 
regarding possibilities of using dostarlimab to 
treat multiple cancers as a monotherapy or in 
combination with other drugs. Future research is 
required to provide more details about 
combinations of anti-PD1 antibodies, and toxicity 
profile and to understand the mechanism of 
resistance to ICIs in mismatch repair–deficient 
cancers. 
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