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Abstract: Immune checkpoint inhibitors (ICls) targeting programmed cell death 1,
programmed cell death ligand 1, and cytotoxic T lymphocyte-associated antigen-4 have
shown significantly durable clinical benefits and tolerable toxicities and have improved the
survival of patients with various types of cancer. Since 2018, the National Medical Products
Administration of China has approved 17 ICIs as the standard treatment for certain advanced
or metastatic solid tumors. As ICls represent a broad-spectrum antitumor strategy,

the populations eligible for cancer immunotherapy are rapidly expanding. However, the
clinical applications of ICls in cancer patient populations with special issues, a term that
refers to complex subgroups of patients with comorbidities, special clinical conditions,

or concomitant medications who are routinely excluded from prospective clinical trials

of ICls or are underrepresented in these trials, represent a great real-world challenge.
Although the Chinese Society of Clinical Oncology (CSCO) has provided recommendations for
screening before the use of ICls in special populations, the recommendations for full-course
management remain insufficient. The CSCO Expert Committee on Immunotherapy organized
leading medical oncology and multidisciplinary experts to develop a consensus that will serve
as an important reference for clinicians to guide the proper application of ICls in special
patient populations. This article is a translation of a study first published in Chinese in The
Chinese Clinical Oncology (ISSN 1009-0460, CN 32-1577/R) in May 2022 (27(5):442-454). The
publisher of the original paper has provided written confirmation of permission to publish this
translation in Therapeutic Advances in Medical Oncology.
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Background

Immune checkpoint inhibitors (ICIs) have been
shown to confer significant clinical benefits with
tolerable toxicities to patients with malignant

tumors and have improved overall survival (OS).
Since 2018, based on a series of prospective clini-
cal trials, the National Medical Products
Administration of China has approved several
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types of programmed cell death protein-1 (PD-
1)/programmed cell death-ligand 1 (PD-L1) and
cytotoxic T-lymphocyte-associated antigen 4
(CTLA-4) inhibitors, including pembrolizumab,
nivolumab, atezolizumab, durvalumab, sintili-
mab, camrelizumab, toripalimab, tislelizumab,
envafolimab, and ipilimumab, for the treatment
of advanced or metastatic solid tumors, including
non-small-cell lung cancer (NSCLC), small-cell
lung cancer, melanoma, classic Hodgkin’s lym-
phoma (cHL), hepatocellular carcinoma, esopha-
geal cancer, gastric cancer, urothelial cancer,
head and neck squamous cell carcinoma, pleural
mesothelioma, and other malignant tumors.!

Compared with traditional chemotherapy and
targeted therapy, ICIs have dramatically different
mechanisms of action and toxicity profiles based
on immune-related adverse events (irAEs), and
diverse clinical manifestations of irAEs have also
been noted. National cross-sectional surveys
showed that 65.7% of Chinese cancer patients
treated with ICIs report irAEs, and Chinese
oncology prescribers are mostly concerned about
‘immunity-related adverse effects management’.
Thus, cancer patients and oncologists in China
have a preliminary understanding of ICIs.2:3 The
Guidelines Working Committee of the Chinese
Society of Clinical Oncology (CSCO) previously
released multiple editions of ‘Guidelines for the
Clinical Application of Immune Checkpoint
Inhibitors’ and ‘Guidelines for the Management
of Immune Checkpoint Inhibitor Related
Toxicity’, aiming at guiding clinical oncologists to
standardize the administration of ICIs and
improve the management of irAEs.!»* However,
as ICIs are becoming a broad-spectrum antitu-
mor strategy, the treatment populations have
continued to expand to various special challeng-
ing cancer patient populations. At present, there
is no clear definition of special cancer patient
populations. Nevertheless, here, special popula-
tions refer to patients with special issues including
comorbidities, special clinical conditions, or con-
comitant medications, such as those with autoim-
mune diseases, those with chronic viral infections
or tuberculosis (TB), elderly patients, those
receiving solid organ transplantation (SOT) or
hematopoietic stem cell transplantation (HSCT),
those with thymic epithelial tumors (TETS),
those receiving concomitant medication, those
with major organ dysfunction (MOD), Eastern
Cooperative Oncology Group (ECOG) perfor-
mance status (PS)=2, pregnant individuals,

children and adolescents, and those with specific
vaccination statuses (Figure 1). As special cancer
patient populations have been systematically
excluded from prospective clinical trials of ICIs or
underrepresented in these trials because of the
strict limitation of inclusion criteria, data on the
efficacy and safety associated with ICIs are
extremely limited.* In fact, these special patients
are usually encountered in daily clinical practice,
indicating that every patient represents a unique
situation. Although the CSCO Guidelines for the
Management of Immune Checkpoint Inhibitor-
Related Toxicity have provided preliminary sug-
gestions for screening special populations prior to
the initiation of immunotherapy, a comprehen-
sive clinical consensus is urgently needed.*

Based on the data from published case reports,
case series, registering clinical trials, postmarket-
ing clinical studies, and real-world medication
experience of ICIs, the CSCO Immunotherapy
Expert Committee organized a multidisciplinary
expert panel for extensive discussion and devel-
oped these evidence-based consensus recommen-
dations that will better guide the rational and safe
application of ICIs in special challenging popula-
tions and serve as an important clinical decision-
making reference for oncologists.-® To our
knowledge, this is the first multidisciplinary expert
consensus regarding the administration of ICIs to
special cancer patient populations (Table 1).

Development of the expert consensus

The development of this expert consensus was
led by a multidisciplinary expert panel for which
both funding sources and conflicts of interest
were reported. This consensus aims to provide
guidance and is not a substitute for the clinical
judgment of physicians.

Conflict of interest management

Financial support for the development of these
guidelines was provided exclusively by the CSCO.
No commercial funding was received.

Expert consensus generation

The panel recommendations were based on liter-
ature evidence and clinical experiences. Expert
consensus was generated by open and scientific
discussion as well as formal voting in consensus
meetings.
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Figure 1. Summary of special populations who are potentially administered ICls.

AlIDs, autoimmune diseases; ECOG PS, Eastern Cooperative Oncology Group performance status; HBV, hepatitis B virus;
HCV, hepatitis C virus; HSCT, hematopoietic stem cell transplantation; ICls, immune checkpoint inhibitors; MOD, major
organ dysfunction; PPls, proton pump inhibitors; SOT, solid organ transplant; TB, tuberculosis; TETs, thymic epithelial

tumors.

For transparency, a draft of this consensus was
made publicly available for comment during the
development process. All comments were evalu-
ated and considered for inclusion.

Administration of ICls to special populations

Cancer patients with autoimmune diseases

Autoimmune diseases refer to diseases caused by
the body’s immune response to self-antigens,
resulting in self-tissue damage. Currently, pro-
spective clinical trials of ICIs generally exclude
cancer patients with autoimmune diseases because
of the important roles of PD-1/PD-L1 and
CTLA-4 in maintaining self-tolerance and con-
cerns about the potential worsening of autoim-
mune disease-related symptoms. In addition,
patients with autoimmune diseases often require
continuous immunosuppressive treatment, which
may potentially affect the efficacy of ICIs. In clini-
cal practice, cancer patients with a history of auto-
immune diseases or immunosuppressive agent

treatment for their primary disease may experi-
ence underlying autoimmune disease flares or
newly developed irAEs after ICI treatment. Most
of these symptoms and irAEs are mild and man-
ageable, but occasionally, they can be life-threat-
ening. Autoimmune diseases that are prone to
exacerbated symptoms include rheumatic auto-
immune diseases, psoriasis, and inflammatory
bowel disease. Compared with PD-1/PD-L1
inhibitors, CTLA-4 inhibitors have a higher inci-
dence of autoimmune disease flares and more
severe symptoms. ICIs are not recommended if
the patient has neurological autoimmune dis-
eases or if the autoimmune diseases are moderate
to severe, active, not controlled by immunosup-
pressants, or require treatment with high doses of
immunosuppressants.*

However, mild to moderate autoimmune dis-
eases concurrent with cancer are not an absolute
contraindication to ICI therapy.® Studies have
shown that the objective response rate (ORR) of
malignant melanoma patients with autoimmune
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Table 1. Multidisciplinary recommendations for special cancer patient populations with potential ICI administration.

Special populations

Recommendations based on the
efficacy of ICls

Recommendations based on the
safety of ICls

MDT involvement

Cancer patients
with autoimmune
diseases

Cancer patients
with chronic viral
infections

Cancer patients with
TB infection

Cancer patients with
TETs

Cancer patients with
MOD or ECOG PS=2

Pregnant cancer
patients

Children and

Cancer patients with
autoimmune diseases represent
a population that could
potentially benefit from ICI
treatment

Cancer patients with HBV,
HCV, or HIV infections are not
contraindicated for the clinical
application of ICls

Rarely reported

TET patients can benefit from ICI
administration

MOD is not an absolute
contraindication to ICls, and
patients with mild to moderate
organ dysfunction are potential
candidates for ICls

Rarely reported

Children and adolescents with

The occurrence of irAEs and autoimmune
disease-related symptom flares should be
considered. ICls are not recommended if
the patient has neurological autoimmune
diseases or if the autoimmune diseases are
moderate to severe or active and cannot be
controlled by immunosuppressive agents or
require high doses of immunosuppressive
agents to control symptoms

ICls may have inhibitory effects on viral
replication. It is recommended to perform
an HBV/HCV/HIV serological examination

before ICl treatment. In addition, the patients

should receive active antiviral therapy
throughout the course to prevent viral
resurgence

A history of TB infection, advanced age, and
the use of glucocorticoids may lead to TB
occurrence or reactivation. Consideration
should be given to the T-SPOT test or the
tuberculin skin test for the assessment of
TB infection. For those with active TB, it is
necessary to stop ICl treatment and initiate
anti-TB treatment in strict accordance with
the guidelines/consensus until complete
recovery

TET patients treated with ICls are at
extremely high risk of developing life-
threatening irAEs, especially patients with
thymoma. Therefore, special caution must
be exercised when using ICls for TETs, and
ICls are generally not recommended for
patients with thymoma

Patients with an ECOG PS of 2 may benefit
from ICI treatment, but high-level evidence-
based medical evidence to support this
notion is limited. For patients with ECOG PS
of 3, ICl treatment is not recommended

ICls can cause miscarriage, preterm birth,
and fetal death and are not recommended
for pregnant women. An MDT should be
involved in the care of pregnant women
with cancer receiving ICls to promote safe

delivery, reduce the chance of transplacental

metastasis, and systematically treating the
mother after delivery

The safety profile in children and

Medical oncologist,
rheumatologist,
neurologist

Medical oncologist,
hepatologist,
epidemiologist

Medical oncologist,
respiratory
specialist,
epidemiologist

Medical oncologist,
thoracic surgeon,
pathologist

Medical oncologist,
cardiologist

Medical oncologist,
obstetrician,
pediatricians

Medical oncologist,

adolescents with lymphoma could potentially adolescents is similar to that in adults, but pediatrician
cancer benefit from ICI treatment, it is necessary to closely follow growth,
whereas ICl treatment is less development, puberty, fertility, and mental
effective in patients with solid health due to problems caused by endocrine
tumors toxicity in children
[Continued]
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Table 1. (Continued)

Special populations

Recommendations based on the
efficacy of ICls

Recommendations based on the
safety of ICls

MDT involvement

Elderly cancer
patients

Cancer patients with
SOT or HSCT

Vaccinated cancer
patients

Cancer patients with
antibiotics

Cancer patients with
glucocorticoids

Cancer patients with
PPIs

The efficacy of ICls in elderly
cancer patients (65-75years
old) are comparable to those

in younger patients. However,
elderly patients over 75years
should be especially evaluated
before treatment when
considering that chemotherapy
will be added to immunotherapy
in this population

Cancer patients with SOT or
HSCT could potentially benefit
from ICI treatment

It is recommended that patients
do not receive vaccinations
during chemoradiotherapy, the
perioperative period, disease
progression, or cachexia. In
patients with stable disease and
good immune status, vaccination
may increase the efficacy of ICl
treatment

Concomitant use of antibiotics
may reduce the efficacy of ICls

Concomitant use of
glucocorticoids (under certain
conditions, including pre-ICI

and early application after
immunotherapy) may reduce the
efficacy of ICls

PPIs possess mechanisms that
potentially affect the efficacy of
ICls. However, the conclusions
of existing clinical studies differ,
and more research is needed in
the future

The spectrum of irAEs in elderly patients
may be distinct from that in younger patient,
and the incidence of fatal irAEs is high. It is
recommended that major organ functions,
comorbidities, cognitive function, nutritional
status, psychological status, social support,
and concomitant medication should be
comprehensively evaluated before ICI
treatment

For cancer patients receiving SOT, the
administration of ICls may increase the

risk of graft rejection. Therefore, special
attention should be given to the risk of
graft-versus-host disease in cancer patients
treated with HSCT. If patients are eligible to
receive ICl treatment, it is recommended to
assess the benefit/risk comprehensively, and
the patients should be fully informed before
ICl treatment

Vaccination may have a potential impact on
irAEs, especially in patients with dual ICI
immunotherapy. In contrast, ICl treatment
may enhance the viral protective effect of
vaccination with minimal impact on the
safety of vaccination

NA

An increased risk of acquired infection and
peptic ulcer disease

NA

Medical oncologist,
geriatrician

Medical oncologist,
hematologist, organ
transplant specialist

Medical oncologist,
infection specialist

Medical oncologist,
infection specialist

Medical oncologist,
immunologist

Medical oncologist,
gastroenterologist

ECOG PS: Eastern Cooperative Oncology Group performance status; HBV: hepatitis B virus; HCV: hepatitis C virus; HSCT: hematopoietic stem
cell transplantation; ICls: immune checkpoint inhibitors; irAEs: immune-related adverse events; MDT: multidisciplinary team; MOD: major organ
dysfunction; NA, no available or no applicable; PPIs: proton pump inhibitors; SOT: solid organ transplant; TB: tuberculosis; TETs: thymic epithelial

tumors.
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diseases after receiving ICI treatment is 33%,
the incidence of autoimmune disease flares is
38%, and the incidence of any-grade irAEs is
approximately 29% (among which the incidence
of grade 3 or higher irAEs is approximately
10%). For NSCLC patients with autoimmune
diseases, the ORR of ICI treatment is 22-54%,
the disease flare rate is 6-42%, and the incidence
of any-grade irAEs is approximately 16-38%. In
patients with urothelial carcinoma and autoim-
mune diseases who received ICIs, the ORR is
11%, the incidence of disease flares is 11%, and
the incidence of any-grade irAEs is approxi-
mately 46% (of which the incidence of grade 3
or higher irAEs is approximately 14%). Based on
the current data, 60-90% of patients have no
autoimmune disease-related symptoms or only
mild disease flares after ICI treatment.” At this
stage, it is not necessary to stop ICIs and start
glucocorticoid therapy. Even if irAEs and/or
autoimmune diseases are exacerbated, most
patients can be managed properly.” For these
patients, the dose of prednisone should be low-
ered to the target range (<10 mg/day) before ICI
treatment. During ICI treatment, it is necessary
to closely monitor irAEs and/or autoimmune
diseases.* Two ongoing prospective phase I
studies are exploring the safety, tolerability, and
activity of nivolumab in cohorts of patients with
autoimmune disease and advanced NSCLC
(ClinicalTrials.gov identifier: NCT03656627)
or different tumor types (ClinicalTrials.gov
identifier: NCT03816345).

Consensus recommendation 1

Cancer patients with autoimmune diseases repre-
sent a special population that could potentially
benefit from ICI treatment, but the occurrence of
irAEs and autoimmune disease-related symptom
flares should be considered. Before ICI adminis-
tration, it is recommended that benefits/risks are
evaluated, and patients should be fully informed.
ICIs are not recommended if the patient has neu-
rological autoimmune diseases or if the autoim-
mune diseases are moderate to severe or active
and cannot be controlled by immunosuppressive
agents or require high doses of immunosuppres-
sive agents to control symptoms. The dose of
prednisone should be reduced to the target range
(<10mg, daily) before initiating ICIs. During
ICI treatment, close monitoring for irAEs and/or
autoimmune disease flares is needed.

Cancer patients with chronic viral

infections or TB

Cancer patients with chronic hepatitis B virus or
hepatitis C virus infection. Basic studies indicate
that PD-1 is highly expressed in hepatitis B virus
(HBV)-specific T cells, and PD-1 inhibitors may
help restore T-cell function. CTLA-4 appears to
act on other immune cells, such as follicular
helper T cells.8-10 Studies of blood from HBV-
infected mice and chronic HBV-infected patients
show that follicular helper T-cell responses to
HBsAg are required for HBV clearance, and this
action can be blocked by regulatory T cells
(Tregs). Inhibition of Treg activity with CTLA-4
monoclonal antibody restores the ability of follic-
ular helper T cells to clear HBV infection, which
may partially explain why the HBV viral load
decreases following immunotherapy.!©

Currently, ICIs, including PD-1/PD-L1 and
CTLA-4 inhibitors, are considered effective
agents for the treatment of patients with advanced
cancer and HBV/hepatitis C virus (HCV) infec-
tions. In the KEYNOTE-244 study of 104 pre-
treated hepatocellular carcinoma patients, most
patients were HBV (78%) or HCV (75%) nega-
tive, and the ORR for patients treated with pem-
brolizumab was only 17%.!! In the CheckMate
870 study involving 400 Chinese patients with
advanced NSCLC, the ORRs for patients with
HBV (#=383) and without HBV (z=17) were
17.6% and 15.4%, respectively.!? A recently pub-
lished systematic review of 186 cancer patients
with preexisting chronic HBV/HCV infections
reported that 18.6% of liver cancer patients,
32.4% of melanoma patients, and 16.7% of
NSCLC patients showed objective responses to
ICIs despite lines of therapy.!? It seems that pre-
existing chronic HBV/HCYV infections do not sig-
nificantly impact the efficacy of immunotherapy
in patients with various cancer types. In terms of
safety, coexisting viral hepatitis does not increase
the risk of irAEs. In general, immunotherapy was
well tolerated in cancer patients with preexisting
chronic HBV/HCV and no treatment-related
deaths were reported. The most prevalent adverse
events (AEs) were dermatic, liver function, and
gastric abnormalities.!> The CheckMate 870
study showed that the frequency of treatment-
related AEs for patients with and without HBV
was comparable (17.6% wversus 12.5%).12
However, a small number of patients exhibited
hepatitis B reactivation. In addition to patients
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with liver cancer, antiviral treatment for HBV
patients with other solid tumors may be neglected
when receiving ICIs, leading to an increased inci-
dence of HBV resurgence and/or immune-related
hepatitis.!#17 In a retrospective study of ipili-
mumab for advanced melanoma, two of nine
patients with HBV or HCV infections developed
immune hepatitis, and the incidence was similar
to that of patients without these infections.!8

A phase Ib clinical trial investigated the efficacy of
nivolumab in 24 patients with chronic HBV infec-
tion who remained HBeAg positive despite nucle-
oside analoge (NA) antiviral therapy.!® Patients
received either a single dose of nivolumab at
0.1mg/kg or 0.3mg/kg or 40 yeast units of
GS-4774 at baseline and 0.3 mg/kg of nivolumab
at week 4. Patients receiving 0.3 mg/kg nivolumab
with and without GS-4774 (GlobeImmune and
Gilead) showed significant HBsAg declines from
baseline, with the levels in three patients decreas-
ing by more than half at the end of the study. In
the 0.3mg/kg monotherapy group, one patient
was observed to be HBsAg negative. In another
retrospective study, 35 patients with advanced
hepatocellular carcinoma with HBV-
DNA < 100IU/mL were treated with PD-1 mon-
oclonal antibody based on NA therapy. Of the six
patients who did not receive NA therapy, three
had a >1 log reduction in HBV viral load, and
one had undetectable serum HBV-DNA during
ICI treatment.??

For HBsAg-positive patients, routine NA proph-
ylaxis and dynamic detection of HBV-DNA are
needed. For those with previous infection (HBsAg
negative, HBcAb positive), whether routine NA
prophylaxis and HBV-DNA detection are
required remains inconclusive, but HBsAg should
be monitored regularly. Unlike HBV patients,
HCV patients are not excluded from clinical trials
regardless of HCV-RNA load. In HCV patients, a
transient decrease in HCV RNA has been
observed after nivolumab treatment.?! A signifi-
cant decrease in HCV RNA has also been
observed after tremelimumab treatment.??

In conclusion, preexisting chronic HBV or HCV
infections are not contraindications to the appli-
cation of ICIs, but HBV/HCYV serological tests
(including HBsAg, HBsAb, HBcAb, HBV-DNA,
and HCV-RNA) are required before ICI treat-
ment. Patients with active HBV infection
(HBsAg-positive) and negative or positive viral
load, regardless of HBeAg status, need to be

treated with NAs to prevent viral reactivation.
Given that the activity of ICIs may vary after dis-
continuation, the duration of prophylactic antivi-
ral therapy is difficult to determine, and it is
currently considered preferable to continue anti-
viral therapy wuntil 6months after ICI
discontinuation.!%23

Cancer patients with HIV. For HIV-positive cancer
patients receiving antiretroviral therapy, PD-1
overexpression on the surface of T cells is detri-
mental to immune reconstitution and is nega-
tively correlated with the number of CD4* T
cells, which may cause viral overload and disease
progression. PD-1 expression on CD4* T cells is
partly responsible for viral latency. Therefore,
ICIs should theoretically be able to reverse HIV
latency and enhance the antiviral effect of T
cells.?* However, case report-based real-world
evidence for treatment with PD-1/PD-L1 inhibi-
tors in patients with concurrent HIV infection
and advanced malignancies is limited. Recent
clinical data indicated that PD-1 inhibitors are
active in HIV-positive patients with melanoma
and Merkel cell carcinoma.?> No clinically mean-
ingful increase in viral replication and opportu-
nistic infections in patients receiving antiretroviral
therapy during cancer treatment or new toxicity
was observed. Patients with NSCLC or head and
neck cancer and HIV infection also benefit from
ICI treatment.26-29 A good safety profile has been
reported, and no increase in viral load or changes
in the number of CD4% T cells have been
observed.?® Given that the number of cancer
patients with HIV is relatively small and these
patients are typically excluded from clinical trials,
future studies should be conducted to determine
the dose, toxicity, and feasibility of the application
of PD-1/PD-L1 inhibitors in this population.

Cancer patients with TB. Screening for TB before
ICI treatment is not routine in clinical practice,
and TB infection during ICI treatment is recorded
as an AE in clinical studies. However, clinicians
should be aware that new TB infections and reac-
tivation can occur during immunotherapy with
serious consequences. In addition to typical
symptoms, such as cough, fever, weight loss, and
shortness of breath, patients may present with an
asymptomatic infection. Imaging findings may
represent real tumor progression or patterns that
mimic tumor pseudoprogression and immune-
related pulmonary toxicity. The infection/reacti-
vation rate of TB in high-risk populations and the
specific mechanisms remain unclear. A survey of
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6335 NSCLC patients in Korea showed that 15
TB patients were identified among 899 patients
treated with ICIs. Multivariate analysis showed
that ICIs were not a risk factor for the occurrence
of TB, whereas advanced age and the use of glu-
cocorticoids may lead to the occurrence or reacti-
vation of TB.3? Another nationwide observational
study with a large sample size in South Korea also
showed that ICI exposure was not significantly
associated with an increased risk of TB in cancer
patients.3! A T-SPOT test for TB infection or a
tuberculin skin test should be considered and
may be reviewed periodically during ICI treat-
ment, especially in the setting of immunosuppres-
sive therapy for irAEs. Another study reported 16
patients who developed TB during ICI treat-
ment.32 The median age was 61years, and lung
cancer was the most common type of cancer
(n=38). The median time to TB reactivation was
6.3 months after the initiation of ICI therapy,
whereas no cases of TB reactivation occurred
during anti-CTLA-4 therapy. Based on relevant
domestic and foreign case reports or retrospective
studies, the incidence of TB during ICI treatment
was less than 2%, and the recurrence of latent TB
cannot be excluded.33:3* For patients with active
TB, it is recommended to strictly follow the
guidelines/consensus for corresponding treat-
ment,3> and whether or when to restart ICIs is not
currently defined. For cancer patients with TB,
especially those suspected of TB infection after
cancer diagnosis and treatment, it is recom-
mended to perform aT-cell spot test for TB infec-
tion, as the sensitivity and specificity of this test
are significantly better than those of the conven-
tional tuberculin test and TB antibody test.3°

Consensus recommendation 2

Preexisting chronic HBV, HCV, or HIV infec-
tions are in cancer patients not contraindications
to the clinical application of ICIs, and some stud-
ies have shown that ICIs have inhibitory effects
on viral replication. Combined with the patient’s
infection history, it is recommended to perform
an HBV/HCV/HIV serological examination
before ICI treatment. In addition, patients should
receive active antiviral therapy throughout the
course to prevent viral resurgence. A history of
TB, advanced age, and the administration of glu-
cocorticoids may lead to TB occurrence or reacti-
vation. Consideration should be given to the
T-SPOT test for the assessment of TB infection
or the tuberculin skin test, which can also be
reviewed regularly during the treatment process,

especially in the case of TB infection. Adverse
reactions are potentially related to immunosup-
pressive therapy. The probability of developing
TB during ICI treatment is less than 2%. Clinical
and imaging examinations are often insidious,
and the T-SPOT test is recommended for the
assessment of suspected TB infection after diag-
nosis. For those with active TB, it is necessary to
stop ICI treatment and initiate anti-TB treatment
in strict accordance with the guidelines/consensus
until full recovery.

Elderly patients

Elderly patients often have more comorbidities
than their younger counterparts. In addition, the
functions of major organs decrease with increas-
ing age. Basic studies have shown that elderly
patients have a characteristic immune microenvi-
ronment, including increased tumor mutational
burden (TMB), increased immune checkpoint
gene expression, decreased promoter methyla-
tion, increased y-interferon signaling, and low
T-cell receptor diversity. These changes may alter
the efficacy of ICIs.3” However, there is limited
information from prospective clinical trials
regarding the efficacy and safety of ICIs for elderly
cancer patients, especially those over 75 years old.
Most evidence comes from subgroup analyses of
prospective clinical trials with highly screened
populations.

The existing evidence is not completely consistent
regarding the efficacy of ICIs in elderly patients. A
comprehensive meta-analysis published in 2019
included 34 studies involving more than 20,000
advanced patients with different tumor types. A
statistically significant improvement in OS was
noted in the ICI-treated group (in both the
<65-year-old cohort and the =65-year-old, and
<75-year-old cohorts) compared with the control
group, but the improvement in OS was less in
patients =75years old.38 A meta-analysis of nine
randomized clinical trials (including four CTLA-4
inhibitor studies and five PD-1 inhibitor studies)
showed OS benefits of ICIs in elderly (65-70years
old) as well as younger patients.3® A meta-analysis
of 2192 patients with NSCLC from four phase III
clinical trials showed that PD-1 inhibitors (pem-
brolizumab or nivolumab) significantly prolonged
the median OS for young (<65years old) and
older patients (=65years old). In patients
=75years old, no significantly prolonged OS
was observed in the ICI group compared with
the chemotherapy group. Compared with
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pembrolizumab, better OS was observed with
nivolumab in elderly NSCLC patients (=65 years
0ld).* For NSCLC patients with a PD-L1 score
=50%, an FDA pooled analysis of 12 randomized
controlled trials of first-line immunotherapy or
chemotherapy—immunotherapy combinations
indicated that most subgroups of patients receiving
FDA-approved chemotherapy-immunotherapy
combination regimens may have OS and progres-
sion-free survival (PFS) outcomes that are compa-
rable with or better than ICI-only regimens, but
patients aged =75years receiving chemotherapy—
immunotherapy may not have better survival out-
comes over immunotherapy.*! Similar outcomes
were seen with first-line chemotherapy—immuno-
therapy and immunotherapy alone for advanced
NSCLC with PD-L1 scores of 1-49%.4?

Elderly people receiving ICI treatment should be
prepared for the higher occurrence of irAEs. An
update of the FDA Adverse Event Reporting
System (FAERS) in 2021 revealed an increased
incidence of irAEs in patients over 65years old
compared with those 18-64 years old who received
ICI monotherapy or combination therapy; how-
ever, substantial disagreement exists in retrospec-
tive analysis.4> A retrospective analysis of patients
with melanoma, renal clear cell carcinoma, and
NSCLC showed no significant difference in the
grade of irAEs across age groups. However, endo-
crine toxicity was more common in patients
<65years old, and dermatological toxicity was
more common in patients =75years old.** Of
note, a comprehensive meta-analysis exploring
ICI-related fatal AEs reported that patients who
died from irAEs were preferentially older.%>

Efforts to study ICI efficacy and toxicity among
frail older adults in everyday clinical practice are
important for expanding the evidence base to
patients who were routinely excluded from land-
mark immunotherapy clinical trials. Immuno-
therapy trials designed specifically for older adults
such as Alliance A171901 (ClinicalTrials.gov
identifier: NCT04533451) are ongoing. Clinicians
should comprehensively weigh the benefits and
risks of immunotherapy based on an individual-
ized approach aimed at improving goal-concord-
ant care and outcomes among older adults with
cancer.46

Consensus recommendation 3
In general, the efficacy and safety of ICIs in
elderly cancer patients (65-75years old) are

comparable to those in younger patients.
However, elderly patients over 75 years should be
especially evaluated before treatment when con-
sidering that chemotherapy will be added to
immunotherapy in this population. The spectrum
of irAEs in elderly patients may be distinct from
that in younger patients. It is recommended that
major organ functions, comorbidities, cognitive
function, nutritional status, psychological status,
social support, and concomitant medication
should be comprehensively evaluated before ICI
treatment.

Patients undergoing SOT or HSCT

Studies have shown that the PD-1/PD-L1 axis
may play a key role in allograft rejection.4” PD-L1
from donor tissue can interact with PD-1
expressed on recipient alloreactive T cells, thereby
downregulating recipient alloreactive T-cell
responses and limiting rejection. PD-1/PD-L1
inhibitors could disrupt the balance of the
immune microenvironment through regulating
graft-versus-host-reactive CD8 T cells, leading to
potential allograft rejection.*® Therefore, whether
ICIs can destroy immune tolerance and lead to
severe posttransplantation complications is a
question that should not be ignored.

Cancer patients receiving SOT exhibited differ-
ent clinical responses to ICIs. In terms of toxicity,
some patients can tolerate ICIs, whereas others
experience severe posttransplant complications.
A retrospective study by Abdel-Wahab ez al.%®
indicated that among 39 cancer patients who had
undergone SOT, 16 patients experienced allo-
graft rejection following ICI treatment, and 8
patients developed irAEs. Graft failure occurred
in 81% of patients, and the mortality rate was
46%. The median OS of patients without rejec-
tion was 12months, and the median OS of
patients with rejection was 5months (p=0.03).
Another analysis from the FAERS database
showed that among 96 reports of transplant rejec-
tion after ICIs (including kidney, liver, cornea,
and heart, etc.), 43.8% were patients with malig-
nant melanoma.’® Overall, rejection was more
common in patients on PD-1/PD-L1 inhibitors
than those on CTLA-4 inhibitors, with a mortal-
ity rate of 36.5%, and rejection was more com-
mon in liver transplant recipients than in
recipients of other organs. Biopsy reports sug-
gested that acute cellular rejection was the most
common, and only 21.4% of patients showed
antibody-mediated responses.
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For HSCT, some patients who receive allogeneic
hematopoietic stem cell transplantation (allo-
HSCT) can benefit from PD-1 inhibitor therapy
without serious AEs, whereas others with graft-
versus-host disease (GVHD) have severe toxicity
that is sometimes fatal. Herbaux ez al.>! reviewed
the efficacy and toxicity of nivolumab in 20
patients with relapsed Hodgkin’s lymphoma
(HL) after allo-HSCT. The ORR was 95%, with
complete response (CR) and partial response
(PR) rates of 42% and 52%, respectively. The
1-year PFS and OS rates were 58.2% and 78.7%,
respectively. Six patients (30%) developed
GVHD within 1week of the first dose of
nivolumab, but the disease was manageable with
standard therapy. Notably, all six patients had
previous acute GVHD. In another retrospective,
multicenter study, 21 patients with hematological
malignancies were analyzed, including 12 with
multiple myeloma/acute myeloid leukemia, 5
with non-Hodgkin’s lymphoma (NHL), 2 with
acute lymphoblastic leukemia, and 2 with mye-
lofibrosis change.>? These patients relapsed after
allo-HSCT and subsequently received nivolumab,
ipilimumab, nivolumab + ipilimumab, or
nivolumab in combination with donor lympho-
cyte infusions (DLIs) and other treatments. The
overall ORR was 43%. A higher ORR was
observed in patients who received nivolumab in
combination with DLIs than in those who
received nivolumab or ipilimumab alone.
However, grade 3—4 acute GVHD or moderate/
severe chronic GVHD occurred in 29% of
patients, 83% of whom were glucocorticoid
refractory. There are currently no clinical factors
that can help predict and prevent the risk of graft
rejection. Thus, the implementation of ICIs in
cancer patients with SOT or HSCT is very
challenging.

Consensus recommendation 4

For cancer patients receiving SOT, the adminis-
tration of ICIs may increase the risk of graft rejec-
tion. Therefore, special attention should be given
to the risk of GVHD in cancer patients treated
with HSCT. If patients are eligible to receive ICI
treatment, it is recommended to assess the bene-
fit/risk comprehensively, and the patients should
be fully informed before ICI treatment.

Patients with TETs
TETs include thymoma and thymic carcinoma.
Among them, thymoma is divided into five types:

A, AB, B1, B2, and B3. Chemotherapy and chem-
oradiotherapy are the main treatments for
advanced or inoperable TETSs, but systemic treat-
ments are limited.>? Positive PD-L1 expression is
commonly observed in TETSs, and higher expres-
sion of PD-L1 is more often found in clinically
aggressive tissue subgroups.’* However, TETSs
have low TMB, and cases with microsatellite
instability (MSI) are extremely rare.>>56 Currently,
ICIs are not approved for the treatment of TETS,
but theoretically, patients with TETs could bene-
fit from PD-1/PD-L1 inhibitor therapy.

A clinical trial of avelumab in recurrent thymoma
(n=7) and thymic carcinoma (z=2) showed an
ORR of 29%.57 In a phase II study of pembroli-
zumab in recurrent thymic carcinoma (n=41),
the ORR was 22.5%, and the median duration of
response (DoR) was 22.4months. In addition,
the median PFS and median OS were 4.2 months
and 24.9 months, respectively. Patients with high
PD-L1 expression had a higher ORR than those
with negative PD-L1 expression.>® Another phase
II study also showed the efficacy of pembroli-
zumab in recurrent thymoma (z=26) and thymic
carcinoma (n=7) with a median DoR of not
reached and 9.7 months, respectively. A median
PFES of 6.1 months was obtained in both groups,
with a median OS of notreached and 14.5 months,
respectively.’® In addition, the results of the
PRIMER phase II study of nivolumab in recur-
rent thymic carcinoma (z=15) showed that no
patients had a response to immunotherapy with
median PFS and OS values of 3.8 and 14.1 months,
respectively.60

The greatest challenges in the treatment of TET's
with ICIs are some potential, complex, and life-
threatening irAEs. Prospective clinical trials have
shown that myotoxicity, neuromuscular toxicity,
and cardiotoxicity are common, even in patients
without a history of autoimmune symptoms prior
to the administration of ICIs. Myotoxicity can
occur in 8-57% of patients with TETSs, whereas
the incidences of myocarditis and myasthenia
gravis are 5-57% and 3-14%, respectively.®! The
incidence is much higher in TETSs than in other
tumor types. There are many clinical case reports
of fatal irAEs after ICI treatment.%>%3 Other rela-
tively rare irAEs, such as type 1 diabetes mellitus,
Sjogren’s syndrome, and acquired coagulopathy,
can also occur in patients with TETSs receiving
ICIs.%* In addition to myasthenia gravis, neuro-
muscular disorders are common manifestations
of paraneoplastic autoimmunity in patients with
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TETs. Myotoxicity and neuromuscular toxicity
occur early and can be observed within 1-6 weeks
after the initiation of ICI therapy, but sometimes
symptom delays can also occur. irAEs can occur
in all types of TETs. However, compared with
those with thymic carcinoma, patients with thy-
moma are more likely to experience grade 3 or
higher toxicity (71% wversus 11.5-15%).64

The cause of severe irAEs in patients with TETs
is not fully understood, but it is presumed to be
related to the deficiency in immune tolerance and
the persistence of autoimmune T cells, especially
autoimmune CD4* or CD8" T cells differenti-
ated from immature CD4*CD8" T cells.®
Studies have shown that positive peripheral blood
acetylcholine receptor autoantibodies, decreased
B cells and Tregs, and increased T-cell receptor
diversity in peripheral blood mononuclear cells
are associated with polymyositis, but prospective
evidence is lacking. In addition, the concurrent
use of immunosuppressive agents during immu-
notherapy is a potential means to reduce the
occurrence and severity of irAEs, but clinical tri-
als in patients with TETs have not been
conducted.¢

Consensus recommendation 5

TET patients treated with ICIs are at extremely
high risk of developing life-threatening irAEs,
especially patients with thymoma. Therefore,
special caution must be exercised when using
ICIs for TETSs, and ICIs are generally not recom-
mended for patients with thymomas.

Patients with concomitant medications

Long-term use of antibiotics reduces gut microbi-
ota diversity and clears most immunogenic flora.
The diversity and distribution abundance of the
gut microbiota can affect the efficacy of ICIs. For
example, in CTLA-4 inhibitor-induced enteritis,
oral administration of bifidobacteria can modulate
the activity of Tregs and increase the number of
Tregs in the colonic mucosa, thereby suppressing
autoimmune responses.®” Therefore, in patients
receiving CTLA-4 inhibitors, the use of vancomy-
cin induces decreased intestinal bifidobacterial
activity and increased irAEs. Bacteroides thetaio-
taomicron and Bacteroides fragilis increase the activ-
ity of specific T cells and improve the efficacy of
CTLA-4 inhibitors. Gut microbiota heterogeneity
is associated with primary resistance to PD-1 and
CTLA-4 inhibitors. A retrospective analysis found

that the use of antibiotics within 2 months before
or the first month of initial ICI treatment can sig-
nificantly reduce PFS and OS, especially in
patients with intravenous antibiotics and lower
respiratory tract or urinary tract infections.%8
Among 109 advanced NSCLC patients with ICIs
at Shanghai Pulmonary Hospital from 2016 to
2018, 18.3% received antibiotics before or within
1month after the first immunotherapy. These
patients had significantly lower PFS than those
without antibiotics, and the proportion of patients
with primary resistance to immunotherapy
increased following the use of antibiotics. Given
the ethnic and regional differences in the type and
distribution of the gut microbiota, large-sample
clinical studies are required for further verification
in the future.5®

Glucocorticoids are commonly used to treat
fatigue, dyspnea, decreased appetite, and sympto-
matic brain metastases in cancer patients.
Glucocorticoids control the body’s autoimmune
response by inhibiting self-antigen-specific CD8*
T cells and have a low impact on tumor neoanti-
gen-specific CD8* T cells. Glucocorticoids affect
the function of low-affinity memory T cells by
inhibiting fatty acid metabolism, thereby reducing
the objective efficacy and clinical benefit of immu-
notherapy.’? Cancer patients receiving daily pred-
nisone doses of less than 10mg or cumulative
doses of less than 500mg have a reduced risk of
infection. The Memorial Sloan Kettering Cancer
Center and Gustave Roussy Cancer Center study
indicated that of 640 patients with advanced
NSCLC who received PD-1/PD-L1 inhibitor
monotherapy, 14% had previously received gluco-
corticoid daily doses of =10mg. In both independ-
ent cohorts, daily doses of glucocorticoids of
=10mg were associated with reduced ORRs, PFS,
and OS. The study also found that baseline gluco-
corticoid doses (10-19mg versus =20mg, daily)
had similar effects on the survival and efficacy of
immunotherapy. The survival of patients who used
glucocorticoids (=10mg, daily) at baseline during
immunotherapy was significantly lower than that
of patients who did not use glucocorticoids in the
previous 30days and those who used glucocorti-
coids within 1-30days.”! In a study performed at
the Dana-Farber and Harvard Cancer Center,
advanced NSCLC patients receiving glucocorti-
coid therapy (=10mg, daily) were divided into two
groups: tumor-related glucocorticoid therapy
(such as dyspnea, tumor-related fatigue, cancer-
related pain, brain metastasis-related edema, etc.)
and nontumor-related glucocorticoid therapy

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in

Volume 15

(such as chronic obstructive pulmonary disease
(COPD), autoimmune disease, hypersensitivity
preconditioning, etc.). For patients receiving non-
tumor-related glucocorticoids, there was no sig-
nificant difference in median PFS and OS between
ICIs and low-dose steroids (<10mg, daily). This
study retrospectively analyzed 650 patients with
advanced NSCLC who received PD-1/PD-L1
and/or CTLA-4 inhibitors, of whom 93 received
prednisone (=10mg, daily) at baseline (within
24 h of starting ICIs). A total of 66 patients received
cancer-related hormone therapy, and these patients
had a higher proportion of ECOG PS=2 and
brain metastases.”? Recently, Bai er al.7? analyzed
947 melanoma patients who received IClIs as a sin-
gle agent and found that early application of high-
dose glucocorticoids (a daily dose of =60mg
prednisone within 8weeks after the initiation of
immunotherapy) after the occurrence of irAEs
decreased PFS and OS. Furthermore, metastatic
cancer patients treated with glucocorticoids
<2months after starting immunotherapy had a
significantly shorter PFS and OS than those who
received glucocorticoids =2 months after starting
immunotherapy, indicating that the timing of ster-
oid initiation is associated with response to ICIs.7*
Recently, a meta-analysis by Petrelli ez al.”> showed
that the main negative effect on OS was associated
with patients taking steroids for supportive care or
brain metastases, but steroids used to mitigate
irAEs did not negatively affect OS, indicating that
caution is only limited in patients who were treated
with steroids for symptom control.

Proton pump inhibitors (PPIs) increase the risk of
intestinal infection and diarrhea by inhibiting gas-
tric acid secretion, increasing gastric pH, and
affecting the distribution of gastrointestinal micro-
biota (Clostridium and Campylobacter). Studies
assessing whether PPIs in patients receiving ICIs
affect the efficacy of ICIs have reported inconsist-
ent conclusions. A pooled analysis of the POPLAR
and OAK studies showed that 30.9% of patients
receiving atezolizumab received concurrent PPIs,
resulting in significantly shorter median PFS and
OS. In another small retrospective analysis from
Japan, PPIs did not significantly influence the effi-
cacy of ICIs. In the future, large-scale, multicenter
studies are needed to continue to explore the sig-
nificance of PPIs in primary resistance to ICIs.7°

Consensus recommendation 6
Concomitant use of antibiotics and glucocorti-
coids (under «certain conditions, including

pre-immunotherapy and early application after
immunotherapy) may reduce the efficacy of
ICIs. PPIs possess mechanisms that potentially
affect the efficacy of ICIs. However, the conclu-
sions of existing clinical studies differ, and more
research is needed in the future. Samples and
multicenter clinical studies further verify the
above conclusions.

Other populations

Patients with MOD and ECOG PS of =2. Immune-
related pneumonia is more common in patients
with NSCLC; it has a low incidence (<5%) in
those with renal cancer; and the real-world inci-
dence seems to be slightly higher.* Retrospective
data indicated a favorable safety profile for immu-
notherapy in elderly patients with underlying pul-
monary disease.”” However, patients with
pulmonary fibrosis and COPD are at high risk of
immune-related pneumonia.’® Therefore, for
patients with pulmonary fibrosis and COPD, it is
recommended to comprehensively evaluate the
tolerance of immunotherapy based on the
patient’s physical situation, pulmonary function,
and blood gas results. Immunotherapy can be
considered for mildly symptomatic patients. In
addition, immune-related cardiovascular AEs are
rare but have a potential risk of death, accounting
for approximately 6.3% of all irAEs, with a mor-
tality rate up to 35%.

Immunotherapy with ICIs is associated with car-
diovascular toxicities such as myocarditis, peri-
cardial disease, and wvasculitis. Preexisting
cardiovascular risk factors may be associated with
the development of ICI-associated myocarditis. A
few risk factors have been identified to be associ-
ated with the development of ICI-induced cardi-
otoxicity. In a multicenter study, patients who
developed myocarditis had a greater prevalence of
hypertension and tobacco use and were more
likely to be on statins and angiotensin-converting
enzyme inhibitors/angiotensin receptor blockers.
Preexisting coronary artery disease and atrial
fibrillation were not identified as risk factors for
ICI-mediated cardiotoxicity.” A retrospective
study of patients with organ dysfunction (includ-
ing cardiac left ventricular ejection fraction of
45%) reported worse organ function in patients
treated with ICIs, but supportive care could
improve these symptoms.8° Thus, particular cau-
tion should be paid to patients with underlying
acute cardiac disease when considering the use
of ICIs.8!
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Studies have shown that immune-related diabetes
is a rare irAE but can be life-threatening if not
promptly recognized and treated. A retrospective
study based on the FAERS database in the United
States showed that approximately 24.9% of
patients with immune-related diabetes developed
life-threatening fulminant type 1 diabetes, with a
fatality rate of approximately 5.58%.82 However,
underlying type 2 diabetes did not appear to be a
particular risk factor in a retrospective analysis,
but patients with insulin-dependent type 2 diabe-
tes can experience worsening glycemic con-
trol.83:84 In addition, a multicenter retrospective
study of 1395 patients treated with ICIs showed
that long-term poor glycemic control reduced
PFS and OS.85 Therefore, it is particularly impor-
tant for diabetic patients to monitor and control
blood glucose when receiving immunotherapy.

For patients with hepatic and renal insufficiency,
the clearance rate was not affected in patients
with mild to moderate hepatic and renal impair-
ment, and data for patients with severe hepatic
and renal impairment were limited. Two phase II
studies of atezolizumab for urothelial carcinoma
(creatinine clearance <60ml/min or 30-60ml/
min) did not demonstrate worsening renal func-
tion or significant effect on median OS.8¢ In
patients with mild to moderate hepatic and renal
insufficiency, hepatic and renal function should
be comprehensively evaluated before ICI treat-
ment, and the creatinine clearance rate and
hepatic function should be closely monitored.
ICIs are not recommended for patients with
severe organ dysfunction.

Most prospective clinical studies of ICIs exclude
patients with an ECOG PS of =2. The results of
the CheckMate 153 study showed that compared
with the overall population, the treatment-related
adverse events (TRAEs) of patients with an
ECOG PS of 2 were not significantly increased,
and their overall quality of life and symptoms
were significantly improved.8” Although the
median OS was reduced in patients with an
ECOG PS of 2 compared to the overall popula-
tion, it was superior to that for conventional sin-
gle-agent chemotherapy.88 The CheckMate 171
study presented similar results.®9 In terms of
TRAES, patients with an ECOG PS of 2 were
similar to the overall population, with a 6.8%
incidence of grade 3—4 AE (13.9% in the overall
population). In addition, Middleton ez al.%° con-
ducted a prospective, single-arm, multicenter
phase II clinical study (PePS2 study) to evaluate

whether patients with an ECOG PS of 2 advanced
NSCLC could benefit from PD-1 inhibitors. A
total of 60 patients who received pembrolizumab
as first-line or posterior treatment were included
in the study, and the durable clinical benefit was
similar in the two groups. PD-LL1 TPS was strati-
fied. Similar to previous studies applying ICIs in
NSCLC patients with an ECOG PS of 0 or 1,
higher PD-L1 expression was associated with bet-
ter clinical benefit in patients with an ECOG PS
of 2. Regarding safety, AEs occurred in 17
patients, but only 10% discontinued treatment
due to toxicity, and the proportion of serious AEs
was relatively low. In addition to ICI monother-
apy, dual ICI therapy has also been explored. For
patients with an ECOG PS of =2, the safety of
dual ICIs is tolerable, and the quality of life is also
improved, but the efficacy needs to be supported
by the data of prospective, randomized controlled
studies. A systematic review and meta-analysis of
interventional and observational studies showed
that advanced NSCLC patients with an ECOG
PS of =2 are twice as likely to achieve a response
when administered ICIs when compared with the
population with an ECOG PS of <1, while the
safety profile is not affected.®!

In summary, ICIs should be used with caution.*
In addition to safety and efficacy, some experts
have also paid increasing attention to the negative
economic effects of ICIs in recent years. Multiple
studies have shown that administration of immu-
notherapy at the end of life (within 30 days before
death) can lead to increased emergency room vis-
its, hospitalization frequency, and treatment
costs, especially for patients with an ECOG PS of
3 or 4.9293 Therefore, immunotherapy is not rec-
ommended for this population with extremely
poor PS. Prospective randomized trials are still
indispensable for determining whether patients
with impaired PS status derive benefit from ICIs.

Consensus recommendation 7

MOD is not an absolute contraindication to ICIs,
and patients with mild to moderate organ dys-
function are potential candidates for ICIs.
Clinicians should carefully weigh the benefits and
risks and comprehensively assess patients with
completely informed consent. Close monitoring
is necessary during treatment, and timely man-
agement of irAEs is needed. For special popula-
tions, it is recommended to involve clinicians of
multiple disciplines for individualized treatment.
Patients with an ECOG PS of =2 are highly
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heterogeneous because they are typically elderly
with other comorbidities or organ dysfunction.
Patients with an ECOG PS of 2 may benefit from
ICI treatment, but high-level evidence-based
medical evidence to support this notion is limited.
For patients with an ECOG PS of =3, ICI treat-
ment is not recommended.

Pregnant patients. Melanoma is one of the most
common malignancies during pregnancy and the
most common tumor that metastasizes to the
fetus.** Animal studies have shown that ipilim-
umab can cause miscarriage, stillbirth, premature
birth, or low birthweight in the third trimester of
pregnancy, resulting in a significant increase in
mortality. However, preclinical studies of
nivolumab have not suggested teratogenic effects
on surviving offspring.%> Based on the fact that
ICIs may disrupt the immune tolerance of the
fetus and the mother, resulting in spontaneous
abortion, premature birth, and fetal death, the
FDA classifies ICIs as Class D drugs.

The drug label of most ICIs calls for effective
contraception during treatment and up to
5months after the last dose, but human data are
lacking. One study assessed five patients with
metastatic melanoma administered ICIs during
pregnancy.?® One patient received ICIs in the
ninth week of pregnancy, one in the second tri-
mester, and three patients became pregnant while
receiving ICIs. Obstetric complications occurred
in three patients. Specifically, placental insuffi-
ciency and fetal bradycardia were noted in one
case (ICIs started at the ninth week and discon-
tinued in the second trimester), and intrauterine
growth restriction was observed in two cases (one
case was discontinued in the first trimester, and
one case was treated with ICIs until delivery at
32weeks). After follow-up, all infants met devel-
opmental requirements and were in good health.
Some studies have also shown that pregnancy
beyond 36weeks may increase the risk of trans-
placental transmission of melanoma. Patients
with melanoma during pregnancy should con-
sider elective delivery at 34-36 weeks followed by
systemic therapy. In addition, comprehensive
follow-up should be performed after birth, and
liver ultrasound, serum S100, and skin conditions
should be reviewed every 3 months. Advanced
melanoma is most likely to recur within 3 years of
diagnosis, so patients are advised to delay preg-
nancy during this period.

Consensus recommendation 8

ICIs can cause miscarriage, preterm birth, and
fetal death and are not recommended for preg-
nant women. A multidisciplinary team of obste-
tricians, pediatricians/neonatologists, and
oncologists should be involved in the care of preg-
nant women with cancer receiving ICIs to pro-
mote safe delivery, reduce the chance of
transplacental metastasis, and systematically treat
the mother after delivery. In addition, newborns
should be followed up closely.

Children and adolescents. The 2020 European
Pediatric Strategy Forum meeting noted that
except HL and some malignant tumors with high
TMB, ICIs have limited efficacy in the treatment
of childhood tumors (such as neuroblastoma,
osteosarcoma, rhabdomyosarcoma, and Wilms
tumor).®” Currently, the FDA has approved pem-
brolizumab for the treatment of children with
cHL, primary mediastinal large B-cell lymphoma,
microsatellite instability-high (MSI-H)/deficient
mismatch repair ({MMR) tumors, and Merkel
cell carcinoma at a dose of 2 mg/kg (up to 200 mg,
q3w), and no significant AEs on immune system
development were found.

The multicenter phase I/Il KEYNOTE-051 study
included 155 children and adolescents from
Europe and the United States aged 6 months to
17years with malignant melanoma, PD-L1-
positive relapsed or refractory solid tumors, and
lymphomas treated with pembrolizumab.®® The
results showed that among 15 patients with
relapsed or refractory HL, CR was achieved in
two patients, and PR was achieved in seven
patients. The ORR was 60%. Among 136 patients
with other tumors, eight patients achieved PR
(including two patients with adrenocortical carci-
noma, two with mesothelioma, one with glioma,
one with epithelioid sarcoma, one with lymphoe-
pithelial carcinoma, and one with rhabdomyosar-
coma), and the ORR was 5.9%. In addition, eight
children with skin melanoma had no objective
response to pembrolizumab. Grade 3-5 AEs
occurred in 69 patients, and the most common
AEs were anemia and decreased lymphocyte
count. Of these patients, treatment was discontin-
ued in 18 patients due to AEs. The multicenter,
phase I/Il iMATRIX study enrolled 90 patients
with solid tumors (sarcomas, teratomas) and lym-
phomas (<30years) receiving atezolizumab with a
mean age of l4years.®® At 6months of ICI
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treatment, PR was achieved in four patients,
including two with HL, one with NHL, and one
with rhabdoid tumor. The incidence of AEs was
similar across different age groups. The most
common AEs were fever and fatigue, and the most
common grade 3—4 AE was anemia, with no fatal
AEs identified. The multicenter phase I/II
ADVL1412 study enrolled 85 pediatric patients
treated with nivolumab. In total, 63 patients were
evaluated for safety, of which five developed dose-
limiting toxicity (anemia). Fatigue was reported as
nonhematological toxicity.!%° In addition, there
were 10 cases of hypothyroidism and 6 cases of
hyperthyroidism. Among the 10 HL patients with
evaluable efficacy, CR was achieved in one patient,
PR was achieved in two patients, five patients had
stable disease, and two patients had a mixed
response. The best response for the remaining
solid tumors was stable disease.

Consensus recommendation 9

Children and adolescents with lymphoma could
potentially benefit from ICI treatment, whereas
ICI treatment is less effective in patients with
solid tumors. The safety profile in children and
adolescents is similar to that in adults, but it is
necessary to closely follow growth, development,
puberty, fertility, and mental health due to prob-
lems caused by endocrine toxicity in children.

Vaccinated patients. Vaccines are active immuni-
zation preparations generated from pathogenic
microorganisms and their metabolites that are
artificially attenuated or inactivated or used with
genetic technology to prevent infectious diseases.
Vaccinations can stimulate the body to develop
immune resistance to a certain pathogen, reduc-
ing the risk of specific diseases.

Given that viral antigens are more immunogenic
than tumor antigens, vaccination can activate the
immune system, which may lead to synergistic
antitumor effects. Previous studies have sug-
gested that the rotavirus vaccine reversed resist-
ance to ICI treatment, and the combination of
these two treatments generated durable tumor-
specific immunity.!°! The INVIDIa study showed
that the influenza vaccine in combination with
ICI treatment improved OS by 10months, and
the 1-year OS rate of NSCLC patients increased
by 20%.192 Regarding safety, the CA184-004
study showed that after influenza vaccination in
lung cancer patients, the incidence of irAEs in

patients treated with ICIs was increased com-
pared with historical data (=grade 1 52.2% wversus
25.5%; =grade 3 26.1% versus 9.8%).193 Another
study showed that the influenza vaccine did not
increase the incidence of irAEs in patients treated
with PD-1 inhibitor monotherapy but signifi-
cantly increased the incidence of irAEs in those
treated with dual ICIs (nivolumab combined with
ipilimumab).104

In contrast, ICI treatment may have an impact
on viral protection and the AEs of vaccination.
Cancer patients received ICIs and were then
inoculated with trivalent inactivated influenza
virus vaccine. The seropositivity rate was similar
to that of healthy people. In addition, the IgM
response was more pronounced, and serocon-
version factor expression was higher.19 On the
one hand, the baseline level of immune status in
cancer patients was lower, and the immune acti-
vation generated by vaccination after ICI treat-
ment was greater. On the other hand, ICI
treatment reversed the functional impairment of
CD8* cytotoxic T-lymphocytes induced by viral
infection and reduced the viral infection titer,
thereby enhancing the viral protective effect of
vaccination and minimally affecting vaccine
safety.106

Similar conclusions regarding COVID-19 vacci-
nation have been documented according to recent
reports.!97 BNT162b2, an mRNA vaccine, elic-
ited a sustained immune response against
COVID-19 during the administration of ICIs.108
Melanoma patients receiving ICI therapy showed
comparable antibody responses after COVID-19
vaccination.!%® Conversely, with mRNA vaccina-
tion for COVID-19, patients with lung cancer
who received ICI treatment did not have an
increased incidence of irAEs.110:111

Consensus recommendation 10

For cancer patients, it is necessary to decide
whether vaccination is appropriate based on vari-
ous parameters, such as disease severity, treat-
ment stage, and treatment methods. In patients
with stable disease and good immune status, vac-
cination may increase the efficacy of ICI treat-
ment, but there is a potential impact on irAEs,
especially in patients with combined immuno-
therapy. In contrast, ICI treatment may enhance
the viral protective effect of vaccination with min-
imal impact on the safety of vaccination.
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Conclusions

As the standard treatment for some advanced or
metastatic cancer patients, the emergence of ICIs
has dramatically changed oncology clinical prac-
tice in a meaningful and positive manner. Special
patient populations are routinely excluded from
clinical trials or carefully selected due to con-
cerns about clinical complications and other
potential toxicity risks and not meeting the inclu-
sion criteria for clinical trials. Available data on
the efficacy and safety of ICIs for this population
are extremely limited. However, special popula-
tions are unavoidable in real-world daily clinical
practice, and the administration of ICIs to these
patients is extremely challenging, representing a
hot issue in the field of cancer immunotherapy.
These various special patient populations should
not easily be excluded from the clinical consid-
eration of ICI usage. Instead, clinicians should
carefully weigh the benefits and risks of immuno-
therapy and make a joint subjective and individ-
ual treatment decision based on the current best
available evidence. These current expert consen-
sus recommendations are based on the charac-
teristics of special populations in China and
previously published data and incorporate an
individualized approach aimed at improving
goal-concordant care and outcomes. Leading
medical oncology and multidisciplinary experts
have achieved relatively unanimous opinions, but
consensus recommendations are not mandatory
due to the lack of sufficient available evidence.
Moreover, this consensus does not cover all spe-
cial challenging patient populations, such as
those with epidermal growth-factor receptor-
positive NSCLC, those with ICI rechallenge or
retreatment, and those with special organ metas-
tases. We hope to provide objective multidiscipli-
nary guidelines on the application of ICIs to each
of these special challenging populations and
improve oncologists’ ability to recognize and
handle irAEs, improve patients’ quality of life,
and maximize patient survival and clinical bene-
fit. Considering the limitations of clinical data
and evidence for special challenging populations,
comprehensive patient evaluation before the
application of ICIs, and close clinical monitoring
during ICI administration should be considered
for these patient populations. We look forward to
conducting large-sample, prospective, and care-
fully designed clinical studies focusing on the
investigation of ICI therapies in cancer patients
with underlying special issues to obtain more evi-
dence in the future.
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