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A R T I C L E  I N F O             A B S T R A C T  
 

The treatment of cancers with immune checkpoint blockers has been an important 

revolution in the area of cancer immunology. Advance medication strategy with the 

implementation of checkpoints blockers predicted that immunologists will deal with new 

challenges to control the adverse side effects related with the use of these drugs. They 

also accredit the require for taking a comprehensive reach to the patient, which is a 

principle broadly acknowledged in oncology and mainly specific in the trial of the 

extending use of immune checkpoint inhibitors, which can give increase to a broad 

variety of organ issues arising from treatment. Understanding and attention of the 

spectrum of immune-related adverse events will permit immunologists to select patients 

for medication more sophisticated, prevent problems, truth-worthy detected, and finally 

treat them. There is a crucial requirement for interdisciplinary collaboration in the cancer 

treatment undergoing immunotherapy and experiencing the subsequent adverse reactions 

to treatment. 
 
 

 
 

 

 

 

 
 
 

 

INTRODUCTION 
 

Immune checkpoints blockers (anti-CTLA-4, anti-PD-1/PD-

L1) can comprise an innovation in terms of an advance 

immunotherapy in the cancer treatment as they have provided 

to development in the patient’s expectation with neoplasms 

like renal cell carcinoma, melanoma, non-small cell lung 

cancer (NSCLC), urothelial carcinoma, head and neck 

squamous cell cancer (HNSCC), and Hodgkin’s lymphoma 

(lymphatic system).
1
 Although, it is only viable to believe that 

patients and doctors will have to resist with a broad spectrum 

of immune related adverse events related with the treatment. 

Connection with these non-spontaneous problems, will be the 

revoke of immunologists due to the possibility that particular 

organs will be affected, means it is probable to increased also 

to specialists in different areas of internal medicine.
2
  

 

In addition, patients with more non-specific indications would 

be predicted, to argue their common professionals. Hence, the 

several treatment efficacies will depend on the primary 

conclusions taken with respect to their demonstration. The 

most quickly recorded common indications are weakness and 

fatigue, can be a direct outcome of anti-PD-1/anti-CTLA-4 

immunotherapy, but can also be an indication of 

endocrinopathy (hypothyroidism)
3
, or even a progression 

symptom of the hidden disease. Case reports and clinical trials 

assist to remember us that adverse effects can develop at any 

stage of treatment or many weeks after its completion, when 

the patient is unsecure to oncological observation.
4 

 

 

Carcinogenesis and immune control mechanism 
 

Cancer cells may initiate resistance to the mechanisms of the 

immune system, hence achieving the rational of abnormal 

progression. This situation may be elaborated in terms of 

cancer immunoediting hypothesis, which resists that 

transformed cells can disappear in the last phase of a process 

of control involving of three phases (elimination, equilibrium, 

and escape) and which contains a particular form of immune 

surveillance of cancer cells.
5
 First phase involves suppressor 

mechanisms underline and eliminate creating cancers before 

they become clinically visible. After that is equilibrium phase 

of cancer dormancy, in which the cancer and immune cells are 

brought into a dynamic equilibrium that maintain the 

evolution of the cancer.
6
 Eventually, escape denotes the point 

of cancer cells appearance, which either display lowered 

immunogenicity or activate a huge number of potential 

immunosuppressive actions that decrease the anticancer 

immune response, causing to the emergence of progressively 

initiating cancers.
7
  

 

Immunotherapy has a well-settled frame in the treatment of 

cancer patients, (generally melanoma). Although further 

investigations have not illustrated the expected outcomes, 

present records and experience linked with the use of 

interleukin-2 (IL-2) or interferon-α (INF-α) have reported the 

possible advantages that can be gained in patients treated with 

therapies regulating the immune response. Presently, 

impressive growth in cancer biology has been found as a result 

of the broad presentation of immunotherapy.
8
 Moreover, 

raising numbers of modern antibodies are under clinical trials, 
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and those already in ongoing are achieving a broader range of 

significance. Over a time of 2017 to 2019, a rise in the number 

of functional agents of around 91 %, a 78 % rise in active 

immuno-oncology targets, and a 60 % increase in participating 

institutions were reported. The number of T-cell regulators are 

used in clinical trials increased from 332 to 620 (in years 

2017-2019).
9
  

 

There may some confusion about progressively cancer patients 

globally will be introduced immunotherapy (ICIs) divided 

through action mechanism used in regular clinical settings and 

treatment (Table 1). This type of modern drugs impacting the 

patient’s immunity produce a challenge to immunologists and 

also medical practitioner, who will automatically come into 

events with the adverse difficulties caused through this 

medication. Furthermore, immunologists themselves are 

probable to covert to doctor’s help and support in these new 

challenges.
10 

 

PD-1 receptor and its role in cancer 
 

Activation of lymphocytes needs particular recognition pattern of 

the antigen displayed and a signal from co-stimulators that are 

assembled during the formation of an immune synapse. Co-

stimulators on the surface of lymphocytes can involve the CD28 

cell differentiation antigens family. Negative cell receptors are 

molecules that create an inhibiting signal to cell effector 

functions.
11

 This mechanism is planned to resist the undesirable 

events of overstimulation and eventually lead an autoreactive 

response or carcinogenesis provoke once the protective role of the 

lymphocyte antigen is aborted. This receptor is the PD-1 (CD279) 

which a member of the B7 (CD28) family.
12

 The transmembrane 

glycoprotein is presented on activated T-cell, B-cell, natural killer 

(NK) cells, and monocytes. PD-1 has structurally a cytoplasmic 

tail with two tyrosine kinase residues cause for inhibitory 

signaling, whilst the PD-1 expression during antigen stimulation 

is support on the signaling pathway of the T-cell (TCR) and B-

cell (BCR) receptor.
13

  
 

PD-1 activation bears on binding to related ligands: PD-L1 or 

PD-L2. While one of them is displayed on the surface of 

APCs, involving dendritic bears that PD-L1 is generally 

reasonable for the suppressive effect. It has been concluded 

that anti-PD-1 blocking drugs have a higher efficacy for 

ligands than activated T-cells.
14

 The activation of PD-1 

receptor through ligand signaling, the negative feedback 

mechanism causes to TCR/BCR block and a decrease in the 

intensity of cytokine production (IL-10). Furthermore, 

improvement of p15 protein expression resists G1 phase 

transition or SKP2 transcription. This gene is manageable for 

the coding of the protein component of ubiquitin ligase to 

degrades the p27 cancer suppressor.
15 

During longer antigenic 

stimulation (chronic viral infections or carcinogenesis), PD-1 

overexpression causes to the T-cell phenotype determined as 

“exhausted”. They functions are inactivated and hence lowers 

proliferation and capacity to liberate interferon γ (IFN-γ) 

causing to cytotoxicity (Fig. 1).
16

  
 

The PD-L1 expression on the cell surface of several cancers 

has been illustrated and investigated that it is a negative 

prognostic factor in patients with melanoma, renal cell 

carcinoma, breast, lung, stomach, pancreas, liver, and bladder 

cancer. PD-L1 over expression on the cancer surface is not 

always linked with a poor prognosis. Importantly, increased 

rates of survival in melanoma patients with PD-L1 exposure 

lymphocytes makes it eligible to create their function was 

moderated because of the reaction with neoplastic cells 

through anticancer IFN-γ.
17 

 

 
 

Fig. 1 PD-1/PD-L1 and its blockers’ role in T-cell activation
 

 

Therefore, the PD-1/PD-L1 pathways participation as an 

obtained cancer adaptation mechanism is feasible towards sign 

of resistance to the body’s defensive mechanisms. Blocking of 

PD-1/PD-L1 function presents to refurbishment of T-cell 

function and enhances the CD8
+
 T-cells penetration in a 

mouse model of pancreatic cancer.
18

 These having a symbiotic 

effect with chemotherapy and resisting the spread of 

melanoma and colorectal cancer in mice. Hence, it can be 

summarized that antibodies inhibiting the PD-1/PD-L1 

pathway would develop to give suitable signs for boosting the 

efficaciousness of immunotherapy in cancer patients.
19 

 

Anti-PD-1 antibodies in cancer immunotherapy  
 

Nivolumab 
 

Nivolumab, a human IgG4a monoclonal antibody that was 

authorized through FDA (2014) for monotherapy in advanced 

or unresectable cancer patients. From several clinical trials, 

the symptoms were developed among others to involve 

patients with the BRAF V600 mutation, since illustrated 

disease progression after treatment with specific inhibitors.
20

 

Combined therapy nivolumab with ipilimumab was authorized 

as use in adjuvant treatment after proper surgical procedure in 

patients. In cutaneous melanoma the further advantages of 

nivolumab treatment over specific chemotherapy regimens 

have been evaluated.
21

 Nivolumab monotherapy was seen to 

be more impressive than recognized docetaxel chemotherapy 

in producing an objective response rate (ORR) (20 % vs 9 %), 

progression free survival (PFS) and overall survival (OS) with 

an importantly reduce rate of G≥3 adverse events (10 % vs 54 

%). Nivolumab nearly doubles the evaluated a year survival in 

patients introduced for metastatic HNSCC after chemotherapy 

with platinum derivatives as compared to particular drugs 

employed in secondary treatment (docetaxel, methotrexate or 

cetuximab).
22

  
 

Nivolumab monotherapy has seen to bring important clinical 

advantages, assisted with a possible protection profile in 

patients with advanced or unresectable bladder cancer after 

undergone chemotherapy. Prolonged responses to treatment 

and overall survival extension were the basis for the authorize 

of nivolumab for the treatment of patients with advanced renal 

cell carcinoma after early anti-angiogenic treatment.
23

 

Nivolumab is also a fascinating therapeutic strategy for 

patients with advanced colorectal cancer with MMR or MSI 

deficiency. While this patient has a lower prognosis and 

response to possible treatment, but recently collected records 

are not enough to extend access to nivolumab for these 

patients, especially for women with advanced ovarian cancer 
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against to platinum chemotherapy.
24

 Nivolumab has been 

implemented in the treatment of solid cancers as well as 

patients with lapsed or refractory Hodgkin’s lymphoma. An 

investigation demonstrated an increase ORR of patients gained 

a complete response (87 % and 17 %), with a slowly rises 

percentage of patients with complications (≥3 degree) 

compared to patients administered with nivolumab for solid 

cancers.
25 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pembrolizumab  
 

Such as nivolumab, pembrolizumab is a humanized antibody 

that affiliated with the IgG4a family. Clinical records have 

seen that patients treated with advanced cutaneous melanoma 

advantage importantly from treatment with pembrolizumab 

(response rates, PFS and OS).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 Immune checkpoint blockers to their mechanism and diseases treated 
 

ICB Drugs Disease 

CTLA-4 blockers 
Ipilimumab 

Tremelimumab 

Melanoma 

Melanoma, mesothelioma, NSCLC 

PD-1 blockers 

 

Nivolumab 

 

 

Pembrolizumab 

 

 

Pidilizumab 

Cemiplimab 

Melanoma, NSCLC, HNSCC, bladder cancer, renal cell 

carcinoma, hepatocellular carcinoma, Hodgkin lymphoma, 

stomach & esophagus cancer, squamous cell carcinoma 

Melanoma, NSCLC, bladder cancer, HNSCC, Hodgkin 

lymphoma, stomach & esophagus cancer, squamous cell 

carcinoma 

B-cell lymphoma, follicular lymphoma, multiple myeloma 

Squamous cell carcinoma 

PD-L1 blockers 

Atezolizumab 

Durvalumab 

Avelumab 

Bladder cancer, HSCLC 

NSCLC, urothelial cancer 

Merkel cell carcinoma 

Combined 

therapy 

 

Ipilimumab plus 

nivolumab 

Durvalumab plus 

tremelimumab 

Melanoma, renal cell carcinoma, stomach cancer, 

esophagus cancer  

Lung cancer, bladder cancer, HCC, head & neck  

cancer 

 

 

  

 

Table 2 National Cancer Institute’s grades for adverse events 
 

Grade 1 (G1)
 

Grade 2 (G2)
 

Grade 3 (G3)
 

Grade 4 (G4)
 

Hypothyroidism 

Asymptomatic; clinical 

or diagnostic 

observations; 

intervention not 

indicated 

 

Symptomatic; thyroid 

replacement indicated; 

limiting instrumental 

ADL 
 

 

Severe symptoms; 

limiting self-care ADL; 

hospitalization 

indicated 
 

 

Life-threatening 

consequences; urgent 

intervention indicated 
 

Hyperthyroidism 

Asymptomatic; clinical 

or diagnostic 

observations only; 

intervention not 

indicated 

 

Asymptomatic; clinical 

or diagnostic 

observations only; 

intervention not 

indicated 

 

Severe symptoms; 

limiting self-care ADL; 

hospitalization 

indication  
 

 

Life-threatening 

consequences; urgent 

intervention indication  
 

Adrenal insufficiency 

Asymptomatic; clinical 

or diagnostic 

observations only; 

intervention not 

indicated 

 

 

Moderate symptoms; 

medical intervention 

indicated 
 

 

 

Severe symptoms; 

hospitalization 

indicated 
 

 

 

Life-threatening 

consequences; urgent 

intervention indicated 
 

Colitis 

Asymptomatic; clinical 

or diagnostic 

observations only; 

intervention not 

indicated 

 

Abdominal pain; 

mucus or blood in stool 
 

 

Severe abdominal pain; 

peritoneal signs 
 

 

Life-threatening 

consequences; urgent 

intervention indicated 
 

Pneumonitis 

Asymptomatic; clinical 

or diagnostic 

observations only; 

intervention not 

indicated  
 

 

Symptomatic; medical 

intervention indicated; 

limiting instrumental 

ADL   
 

 

Severe symptoms; 

limiting self-care ADL, 

oxygen indicated 
 

 

Life-threatening 

respiratory 

compromise; urgent 

intervention indicated
 

 



Immune Checkpoint Blockers: Challenges, Opportunities and Strategies for Cancer Patients 
 

2962 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Pembrolizumab is also used in the primary treatment of 

patients with metastatic, NSCLC, EGFR and ALK mutations 

as well as a level of neoplastic cells with PD-L1 expression in 

neoplastic tissue (50 %).
26

 Patients with an unresponsive to 

platinum-based chemotherapy or targeted therapy in patients 

with EGFR or ALK mutations, pembrolizumab may be used 

as the secondary treatment. Pembrolizumab monotherapy is 

reported in the treatment with generally advanced or 

metastatic bladder cancer after difficulty of platinum-based 

chemotherapy approves for a statistically possible extension of 

OS compared to standard secondary chemotherapy regimens.
27

 

Pembrolizumab may be used in Hodgkin’s lymphoma patients 

after autologous bone marrow transplantation and 

brentuximab therapy or when transplantation is impossible and 

the patient has unresponsive to treatment with brentuximab.
28

 
 

Pidilizumab and Cemiplimab 
 

Pidilizumab is the first anti-PD-1 antibody to be implemented 

in cancer patients. It is a humanized, mouse IgG1 antibody that 

produces strong antibody dependent cell mediated cytotoxicity 

(ADCC) activity. Investigations in mice have reported that T-

cells and NK cells are required for the anticancer function to 

be satisfied.
29

 Phase I and II investigations have been carried 

to estimate the efficiency of the treatment of DLBC after 

autologous stem cell transfer, lapsed FL and melanoma. The 

feasibility of curing patients with diffuse intrinsic pontine 

glioma in children and with lapsed multiple myeloma is 

presently being evaluated.
30

 Cemiplimab is the first IgG4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

monoclonal antibody authorized in the USA and EU for use in 

patients with metastatic or advanced cutaneous squamous cell 

carcinoma (CSCC). While in clinical trials half of the patients 

replied to treatment, median value for OS and PFS were 

unreached during the experiments, which underlines clinically 

important treatment efficient and durability of responses.
31 

 

Anti-PD-L1 antibodies in cancer immunotherapy  
 

Atezolizumab and Durvalumab 
 

Atezolizumab, which is a humanized monoclonal antibody 

marked in monotherapy in advanced or disseminated bladder 

cancer after early platinum-based chemotherapy or with 

adverse condition for this class of cytostatic. It is also 

authorized for the treatment of patients with advanced or 

disseminated NSCLC after early chemotherapy or targeted 

treatment (on basis of EGFR or ALK mutation change).
32

 

Durvalumab is a human monoclonal antibody authorized for 

the treatment of patients with locally advanced, incurable 

NSCLC after radiochemotherapy. Recombined clinical trial 

was illustrated that the progression free time (17.2 vs 5.6 

months) was increased almost threefold in patients cured with 

durvalumab compared to inactive drug. The FDA authorized 

durvalumab in 2017 through means of a quickened procedure 

for the treatment of patients with locally advanced or 

metastatic urothelial cancer who had achieved losses from 

platinum-based chemotherapy.
33

  

 

 
 

Table 3 Adverse events of patient’s endocrine system treated with immunotherapy 
 

Organ
 

Symptoms
 

Diagnostic outcomes
 

Suspected pathology
 

Thyroid 
 

Fatigue 

Weight gain 

Hair loss 

Constipation 

Depression 

Weight loss 

Weakness
 

High TSH 

Low fT4 

Low T3 

Hyponatremia 

Hypercalcemia 

Low TSH 

Thyroid stimulating IG 

Primary hypothyroidism 

 

 

 

 

Primary hyperthyroidism 
 

Pituitary 
 

Headache 

Fatigue 

Nausea 

Hypotension 

Low TSH 

Low fT4 

Harmone deficiencies 

Low cortisol 

Hyphophysitis 
 

Adrenal 

gland 
 

Weakness 

Appetite loss 

Muscle pain 

Fatigue 

Hyperpigmentation 

Hyponatremia 

Hyperkaliemia 

Hypoglycemia 

Hypercalcemia 

High ACTH 

Primary adrenal insufficiency 
 

Pancreatic 

-cells
 

Polyuria 

Nausea 

Ketoacidosis
 

Glucose level 

Low C-peptide 

Antibodies test
 

Diabetes type I
 

 
Table 4 Incidence of endocrinopathy in various clinical trials with immunotherapy 

 

Adverse Events
 

Anti-PD-1/PD-L1
 

Anti-CTLA-4
 

Combined therapy
 

Thyroid dysfunction 5.0-19 % 1.0-15.2 % 15-50 % 

Hypothyroidism 7.0-8.6 % 2.8-4.2 % 13.2-16.4 % 

Hyperthyroidism 3.0-3.3 % 0.6-0.9 % 8.0-11.1 % 

Hypophysitis
 

0.4-0.7 %
 

1.0-17 %
 

7.7-11.7 %
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Avelumab  
 

Avelumab is a fully humanized antibody that creates a double 

effect to resists link of PD-L1 on a cancer cell with PD-1 on 

T-cells and has ADCC activity, which is introduced through 

binding to receptors on the effector immune cells. The 

capability of avelumab to boost ADCC has caused to a grant 

deal of investigations being processed into its mechanism of 

action and officiousness in the treatment of neoplastic 

diseases.
34

 Avelumab has been authorized for the treatment of 

advanced MCC. The FDA has authorized avelumab as a 

secondary therapy after or during platinum chemotherapy in 

locally advanced or metastatic urothelial cancer. After 

illustrating an enhancement in PFS for avelumab with axitinib 

as compared to sunitinib (8.4 in sunitinib vs PFS 13.8 months) 

in renal cell carcinoma.
35 

 

CTLA-4 receptor and its role in cancer 
 

The several of investigations of antibodies inhibiting the 

cytotoxic T-lymphocyte associate antigen 4 (CTLA-4) and 

hence boosting the immune response to the cancer cells have 

been successfully reported. Report produced in clinical trials 

of ipilimumab (anti-CTLA-4) were the based for the drug 

authorize in 2011 through the FDA in patients with clinically 

advanced melanoma. The CTLA-4 molecule is engaged from 

the cytoplasm to the T-cell effector membrane to become part 

of the two-phase immune synapse.
36

 The primary signal is the 

identification of the antigen expressed through MHC class I or 

II on the surface of APCs through the TCR causes to a rise in 

the response of CD4 and CD8 receptors. The secondary signal 

essential for synapse produce is the co-stimulating 

CD80/CD86 molecules (B7-1 and B7-2) interaction on the 

surface of APCs with CD28 on the T-cells surface causes to 

the lymphocyte activation and differentiation.
37

  

 

CTLA-4 engages with CD28 for binding to ligands on the 

APC cells with a higher affinity for B7 family ligands, besides 

replacing CD28 from connection with CD80/86. The binding 

of CTLA-4 to ligands (CD80-B7-1, CD86-B7-2) on APC cells 

reveals to the inducing of an inhibitory reaction suppression of 

the immune response through inhibiting the T-cell response, 

lowering the proliferation of T-cells, blocking the activity of 

Treg cells, and lowering cytokine production.
38

 Furthermore, 

rise in levels of CTLA-4 expression cause to functional 

reprogramming of Th cells into regulatory T-cells which show 

strong immunosuppression. Activation, inhibition, and 

reactivation of T-cell through inhibiting CTLA-4 with anti-

CTLA-4 blockers (ipilimumab, tremelimumab) are 

investigated (Fig. 2).
39

 
 

Anti-CTLA-4 antibodies in cancer immunotherapy  
 

Ipilimumab  
 

Ipilimumab was the first anti-CTLA-4 antibody authorized 

through the FDA and assessed into clinical practice in cancer 

patients. It is a fully human IgG1 monoclonal antibody that has 

been displayed to produce a long-term survival benefit in 

patients with advanced melanoma. Presently, awareness was 

supported to the beneficial extension of OS, beside a relatively 

small percentage of objective responses to treatment (nearly 

10 %)
40

 and the finite number of patients obtaining long-term 

advantages from the treatment (20-25 %). 
 

 
 

Fig. 2 Activation, inhibition, and reactivation of T-cell  

through antibodies
 

 

Awareness was also outlined to the uncommon profile of 

adverse events during the trial of ipilimumab treatment 

(generally skin and gastrointestinal problems). Exploits with 

the implementation of anti-CTLA-4 therapy experienced to the 

significance that patients should be under multidisciplinary 

health care.
41

  
 

Anti-CTLA-4 and anti-PD-1/PD-L1 combined immunotherapy 
 

The combine blocking of both checkpoints has been the 

concern of investigated conducted nearly in parallel with the 

trial of single drugs into common use and is explained through 

the correspondent mechanisms of actions (Fig. 3). While the 

efficiency and toxicity outline of ipilimumab treatment was 

explored in the treatment direction of advanced cutaneous 

melanoma. The combined anti-CTLA-4 and anti-PD-1 

treatment proposed unique problems in the treatment of 

adverse events.
42

 It was showed that blocking both 

checkpoints created better clinical results than through the 

drugs trials in monotherapy. The objective response rate for 

the combined ipilimumab and nivolumab was 57.6 %, whilst 

for nivolumab monotherapy it was 43.7 %, in comparison to 

patients trialed with ipilimumab alone for advanced melanoma 

(19 %). Furthermore, the median PFS was 11.5 months, a 

beneficial enhancement against to ipilimumab monotherapy 

(2.9 months). The 2 years OS also recorded with combined 

therapy (64 %) verses nivolumab monotherapy (59 %) and for 

ipilimumab (45 %).
43 

 

Assumption for adverse events related with 

immunotherapy in malignancies 
 

In the trial of monotherapy with nivolumab or ipilimumab, the 

incidence of adverse events was evaluated to develop in 

around 80 % of treated patients, these being commonly main 

signs of minor intensity. In the combined therapy, the 

incidence of adverse events raises to about 95 % with a crucial 

increase in the major percentage of G3/4 adverse events 

(around 55 %). The most general were diarrhea (44.1 %), 

fatigue (35.1 %), and itching (33.2 %).
44

 This raised 

inflexibility of adverse events is the price that patients are 

need to pay for enhancement in the outcomes of treatment 

assisted through the combined anti-CTLA-4 and anti-PD-1 in 

therapy. 
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Fig. 3 Immune checkpoint blocker’s role in T-cell reactivation (A) 

Blocked T-cell functions in cancers (B) Checkpoint blockers 

reactivate T-cells
 

 

The rise in the incidence of adverse events in G3/4 needs 

including not only from immunologists but also expertise in 

several areas. Because of their particular action profile, their 

toxicity is importantly variant from the adverse events of 

definitive chemotherapy.
45

  
 

It should be reminded that these problems often intersect with 

the signs of chronic diseases or involve the incident of further 

various adverse events on the part of individual systems and 

organs. Because of the enormous spectrum of adverse events, 

their treatment needs the cooperation of multi-expertise 

groups. Drugs employed in the treatment of adverse events 

involve glucocorticosteroids, immunomodulating drugs for 

which exact procedural standards have been mentioned in the 

suggestions for their implementation.
46

 Respective trials for 

adverse reactions are grouped according to 5 grades, providing 

on the inflexibility of signs: Grade 1 (G1) for temperate, G2 for 

moderate, G3 for severe, G4 for life-threatening, and G5 for 

death. The most recurrent adverse events described in cancer 

patients undergoing therapy with ICIs are displayed according 

to their potency as distinguished through National Cancer 

Institute (Table 2).
47 

  

 

The first to emerge are generally skin symptoms (median 5.4 

weeks from initiation), followed liver and gastrointestinal 

symptoms (median 7.4 weeks), and endocrine system 

symptoms (median 12.1 weeks). While as skin problems are 

occupied, they occur quite early and are recurrent, likewise is 

immunotherapy associated pneumonia which rises mostly at 

the starting phase of treatment (median 3.7 weeks), but with 

much reduce frequency and severity (a higher capability for 

this issue to develop has been presented in people trialed with 

immunotherapy because of non-squamous cell lung cancer).
48

 

In dual anti-PD-1 and anti-CTLA-4 therapy, signs of adverse 

events arise earlier and often with much intensity involving 

issues in the G3/4 (54 %) against monotherapy (16-20 %). The 

combined ipilimumab and nivolumab causes to early treatment 

quit in around 30 % of patients. During monotherapy with 

anti-CTLA-4, more immune related adverse events (irAEs) are 

outlined compared to anti-PD-1.
49 

 

Assumption for the directions of endocrinopathy follow 

cancer therapy 
 

Adverse events appearing from the endocrine system are to be 

predicted during the early 3 months of immunotherapy  

(Table 3). The incidence of endocrinopathy has been 

complicated to examine correctly because of various methods 

of diagnosis and recording used in different clinical trials 

(Table 4). Binding of a CTLA-4 blocker to particular 

endothelial cell surface receptors presented in the endocrine 

glands is linked with the initiation and stimulation of an 

autoimmune response.
50

 Clinically beneficial endocrinopathy 

creates in less than 10 % of patients induced with CTLA-4 

blockers, but in patients trialed with anti-PD-1/PD-L1, it bears 

to be maximum. Although pituitary inflammation is the most 

common problems related with anti-CTLA-4 treatment, 

distractions in thyroid function are recorded as the most 

general with anti-PD-1 treatment. Hyperthyroidism was 

monitored more quickly in patients introduced with anti-PD-1 

than anti-CTLA-4 or anti-PD-L1.
51

  
 
 

 

Patients should be actively observed for endocrine disease signs 

during treatment, but there can be instances when the patient 

display signs. Symptoms to which medical practitioners should be 

specifically aware involve raised heart rate and sweating, extreme 

tiredness or weakness, muscle pain, weight gain or loss, dizziness 

or fainting, unusual headache, blurred vision, hunger or thirst 

which varies from the norm, hair loss, feeling cold, and raised 

urination frequency.
52

 This Autoimmune thyroid disease can 

present as primary hypothyroidism secondary to inflammation of 

the thyroid gland or hyperthyroidism related with Grave’s 

disease. Fatigue, headache, and muscle weakness may be the 

clinical explanations of hypophysitis. These incidences of irAE 

are general in men and older patients, and can arise 6 to 12 weeks 

after initiation of immunotherapy.
53

 

The diagnosis of pituitary incidences may be all the more 

problematic, moreover, applying steroid therapy to treat other 

irAEs, which can hide the symptoms of pituitary 

inflammation. Diagnosis depends on illustrating decrease 

levels of hormones secreted through the pituitary gland. It is 

valuable marking that hyponatremia can also occur, as it has 

been suddenly monitored in the case of pituitary inflammation 

during anti-CTLA-4 therapy.
54

 This differentiates these types 

of irAEs from furthers, because the endocrine organ has 

already assisted damaged and several immunotherapies will 

not result in the reappearance of clinical signs if the hormones 

regarded are complemented. Treatment stop is only needed 

further endocrine disturbance episodes necessary 

hospitalization or in the case of life-threatening situations 

(adrenal insufficiency). Endocrinopathies, unlike adverse 

mechanisms in several organs or systems, can continue despite 

disruption or distraction of immunotherapy.
55 

 

Management and suggestions for adverse events in several 

medications 
 

Gastrointestinal complication 
 

Gastrointestinal objections developing from the activation of 

the immune system because of the use of checkpoint blockers 

are between the general irAEs. A relation has been monitored 

in the incident of gastrointestinal irAEs in patients induced 

with dual CTLA-4/anti-PD-1 therapy and increased survival 

rates. Gastrointestinal disorders/symptoms occurring from 

treatment of cancer patients with checkpoint blockers are 
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noticed including most common is immune colitis, which may 

manifest as diarrhea, abdominal pain, blood appearance in 

feces, or the intestine perforation. These signs generally 

manifest between the 5
th

 to 10
th

 week of immunotherapy 

(median 6-8 weeks from the treatment initiation), and the 

symptoms mainly determine after 4 weeks. There have been 

records of such problems even several months after the 

discontinuation of treatment. Combined therapy with 

nivolumab/ipilimumab is recorded to assist to an occurrence 

of gastrointestinal adverse events (diarrhea, colitis) in nearly 

50 % of patients.
56 

 

Respiratory complication 
 

Respiratory issues in the form of checkpoint blocker 

pneumonitis are reported in a 2-4 percentage of patients, while 

severe problems causing to respiratory failure and needing 

treatment under intensive care unit (ICU) states are unusually 

special with anti-PD-1 monotherapy. Although, the frequency 

of such problems is almost doubled in patients trialed with 

dual therapy for melanoma. It should be remaindered that 

respiratory failures like shortness of breath and coughing are 

general, mainly in people being trialed for lung cancer or with 

metastatic lung disease. The stiffness of these signs can 

express disease progression, but it can be a signal that several 

diagnostic measures are compulsory to explore the chances of 

problems creating from immunotherapy. While factors raising 

the events of pulmonary issues in the course of 

immunotherapy, additionally to the presence of neoplastic 

variations in the lungs, involve prior chest radiotherapy, 

advanced age, earlier cytostatic therapy, symptomatic 

pneumonia, or combined therapy.
57 

 

Rheumatological and musculoskeletal complication 
 

Rheumatological problems are the rarest and investigated in 

only 5-10 % of patients. Although, they are more often related 

with treatment by anti-PD-1 antibodies. During treatment, 

patients can examine rheumatic signs, which often copy those 

of rheumatic disorders involving rheumatoid arthritis, 

myositis, vasculitis, sarcoidosis, and lupus. The signs are often 

unclear and infrequently recorded as different entities. In 

patients with a prior detection of autoimmune disease, 

inflammations are noticed during immunotherapy. In cases of 

restricted sign severity, intra-articular introduce of steroids has 

been used, and similarly in higher severity 

glucocorticosteroids have been introduced. Sicca syndrome 

has also been recorded and investigated in patients after 

checkpoint blockers. Symptoms occur most often in the first 3 

months of treatment, often expressing quickly with a dry 

mouth. Biopsy of the salivary gland displays symptoms of 

inflammation, but the representation varies from that in 

Sjogren’s syndrome. Glucocorticosteroids are implemented in 

the treatment, but signs often continue despite aborted of 

immunotherapy.
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Nephrological complication 
 

Nephrotoxicity is one of the rarest conditions assisted with 

immunotherapy. In addition, using indicated scales for the 

evaluation of renal function is hard, because of variations in 

the parameters estimated (acute kidney injury categorization). 

Therefore, the lower in eGFR is often hard to examine. 

Primarily, renal issues were investigated only in patients 

treating with ipilimumab (3.4 %). Although, these conditions 

have also been monitored in patients trialed with PD-1/PD-L1 

blockers. A higher rate of renal side effects has been reported 

with dual checkpoint therapy at a frequency of around 5 %. 

The most general forms of renal irAEs are acute kidney injury, 

which appears drug-induced tubulointerstitial nephritis, and 

proteinuria may be shown from 1-8 months after prior 

treatment. Detained reaction distinguishes drug-induced 

toxicity. The analysis is most often made in the course of 

schedule tests earlier to the introduction of consequent doses 

of immunotherapy. Acute kidney injury indications appear 

much later than is habitual for the drugs that generally lead to 

kidney failure.
59 

 

Cardiovascular complication 
 

Cardiovascular problems linked with the use of checkpoint 

immunotherapy are as yet highly undetected and rare, but 

when they do appear, are a critical issue of treatment, often 

representing a life-threatening crisis. Cardiotoxicity has been 

detected in the form of myocarditis, pericarditis, Takotsubo 

syndrome, arrhythmias, and vasculitis. Because a some such 

cases have been determined in the literature, therefore, the 

efficacy of appearance, predictors, and treatment are not well 

evaluated. The examinations to date show that cardiotoxicity 

can be one of the substantial causes of mortality between 

irAEs. An investigation evaluating 88 cases showed that irAEs 

of cardiovascular origin are specified through raised levels of 

troponins and non-particular variations in the ECG, which 

concludes the significance of leading coronary angiography 

between the detection of cardiotoxicity related with 

immunotherapy. It is preferable that patients should be 

inspected in cardio-oncology institutes, because prior 

detection and the use of suitable treatment strategies may help 

to decrease mortality from these adverse side effects, 

evaluated at about 50 %.
60 

 

Hematological complication  
 

Autoimmune hemolytic anemia has been observed in a patient 

trialed with nivolumab. Several problems involve red blood 

cell aplasia, neutropenia, thrombocytopenia, hemophilia A, 

multidysplastic syndrome, fatal anaplastic anemia, and 

immune thrombocytopenic purpura. Important enhancement 

was noticed after termination of immunotherapy and 

administration of glucocorticosteroids.
61 

 

Dermatological complication  
 

Skin conditions are prior to arise and the most general adverse 

effects in link with immunotherapy in patients reported with 

anti-CTLA-4 (45-65 % with ipilimumab) and anti-PD-1/PD-

L1 (30-40 % with nivolumab/pembrolizumab). IrAEs that 

emerged from ipilimumab occurred within 12 weeks of prior 

treatment. Dual therapy with ipilimumab/nivolumab fallowed 

in the appearance of adverse events infecting the skin in 

around 70 % of treated patients, G3/4 arising in about 20 % of 

patients. Dermal toxicity in the case of anti-CTLA-4 and anti-

PD-1 antibodies was expressed prior and took a time and more 

worsen course. Itching was the most fasten observed sign 

during treatment related with maculopapular rash or with 

ordinary-looking skin. Even with the most usual side effects, 

skin lesions are generally of a minor intensity, and issues at 

the G3/4 degree develop in around 3 % of trailed patients. 

Treatment of severe problems needs dermatological 

examination and hospitalization. In patients undergoing 

immunotherapy record skin-related uncertainty possibly 

experienced through necessary treatment, to eliminate further 
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feasible causes like several drugs infection or the further 

situations impact, taking into view common symptoms (fever, 

lymphadenopathy).
62 

 

Neurological complication  
 

Analysis of the events of neurological problems is made hard 

through the appearance of paraneoplastic syndromes in 

patients trialed for lung cancer. From several investigations, 

lymphocytic pituitary inflammation was involved in this class 

of incidents and its impact on hormonal function, and 

treatment should preferred be involved with endocrine issues. 

However, the efficiency of irAEs associated to the nervous 

system is reported at approximately 4 % of patients introduced 

with ipilimumab and 6 % of patients with anti-PD-1/PD-L1 

antibodies. Moreover, combined of these two drugs, the 

efficacy of symptoms rises to about 12 %. Adverse 

neurological indications (headache, dizziness, or taste 

confusions) occur between the 6-8 week of therapy and are 

comparatively temperate. Neurological disorders in the area of 

peripheral nervous system dysfunction arise infrequent, but 

major signs like Guillain-Barre Syndrome, myasthenia gravis, 

or peripheral polyneuropathy generally need medication with 

long-term steroid therapy and in resistive to such treatment, 

immunoglobulins, plasmapheresis, or immunosuppressants 

(azathioprine) can be implemented, which will commonly 

need of a neurologist.
63 

 

Visionary complication 
 

Visionary problems are uncommonly rare and may be noticed 

in fewer than 1 % of patients. They can arise both in the 1 

weeks of therapy and onward. Ocular problems involve 

uveitis, episcleritis, iritis, and conjunctivitis. Uveitis is a 

critical issue, which evident itself as visual disability. It is 

suggestable cases to advise an ophthalmologist to start 

treatment and too often permanent terminate immunotherapy. 

Topical compositions may be implemented in the case of 

common adverse events like dryness. Patients earlier treated 

with BRAF/MEK blockers, in whom an aggregation of 

adverse events can be noticed, need a specific alert.
64 

 

CONCLUSIONS  
 

The cancers treatment with checkpoint blockers has definitely 

been an important strategy in the area of onco-immunology in 

modern period. The inhibiting probability of PD-1/PD-L1 

checkpoint supplied a chance for obtaining treatment 

outcomes that could not have been realized with basic 

chemotherapy. The implementation of checkpoint blockers 

will continuously rise with the use of fresh symptoms, their 

introduction at prior stages of cancer therapy will become 

fairer. New approaches based on ideas employing yet 

unutilized anticancer treatments combining checkpoint 

blockers with targeted therapies. With the increasing use of 

the checkpoint blockers, to be predicted that clinicians will be 

overlooked ever rising with having to handle the adverse 

events related with these drugs. Advance medication strategy 

present new problems for immunologists in several medical 

areas. They also accredit the require for taking an integrated 

path to the patient, a concept that is broadly appreciated in 

onco-immunology.  
 

This is very significant due to the broad difference of organ 

issues that can influence patients trialed with the diversified 

implement of immunotherapy. It should be carried in mind 

that yet critical and life-threatening indications are rare, 

patients will disclose systemic or organ signs of diverse 

severity. The base for kind of supervision process is to assist 

proper patient knowledge and ensure interdisciplinary 

collaboration and adherence to investigating and therapeutic 

suggestions. Understanding and alertness of the spectrum of 

adverse events conducting immunotherapy will permit 

clinicians to superior capable patients for medication, prevent 

symptoms, correctly acknowledge, and finally diagnose them. 

The common indications will be presented to general 

specialists, as they can occur even after the treatment 

completion and intermittently rise in line with disease 

progression. practitioners in different areas will often obtain 

handovers for patients suffering these kinds of adverse events 

or will be informed to supplied care in cases needing 

hospitalization of patients with problems in their area of 

expertise. 
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