
BRIEF HISTORY OF CHECKPOINT INHIBITORS

Immune checkpoints are a normal part of the immune sys-
tem, which prevent an immune response from being so
strong that it destroys healthy cells in the body. However,
they can be used by cancer cells to “hide” the tumour from
immune cells (specifically, T cells) and prevent the immune
system from destroying the cancer (Pardoll, 2012).

Checkpoint inhibitor therapy is a form of cancer immuno-
therapy. The therapy targets immune checkpoints, key regu-
lators of the immune system that when stimulated can
dampen the immune response to an immunologic stimulus.
Some cancers can protect themselves from the attack by
stimulating immune checkpoint targets. Checkpoint therapy

can block inhibitory checkpoints, restoring immune system
function (Pardoll, 2012).

The first anti-cancer drug targeting an immune checkpoint
was ipilimumab, a CTLA4 blocker approved in the United
States in 2011 (Cameron et al., 2011).

Currently approved checkpoint inhibitors target the mole-
cules CTLA4, PD-1, and PD-L1.

PD-1 is the transmembrane programmed cell death 1 pro-
tein (also called PDCD1 and CD279), which interacts with
PD-L1 (PD-1 ligand 1, or CD274). PD-L1 on the cell sur-
face binds to PD1 on an immune cell surface, which inhibits
immune cell activity. Among PD-L1 functions is a key
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Early detection and diagnosis of cancer followed by a personalised approach to treatment is a
key and can save lives. It has been an important issue in both the medical and social fields. The
search for instruments and/or diagnostics tools able to detect cancers at an early stage has led to
consideration of the usage of various approaches, such as exhaled air, biomarkers in blood, urine
testing as well as imaging techniques. This actual time and everything that is happening around
us could be characterised as a strange and very unpredictable time. This comparison could be
made not only due to the actual coronavirus situation, but also the same can be noticed in the
personalised medicine of the second decade of 21st century — by means of check point inhibi-
tors. The old dogmas, for instance, chemotherapy and metastasis-surgery are being appended
with new diagnostic and therapy use of checkpoint inhibitors. What exactly is the checkpoint
blockade and how it is working in three tumour modalities: bladder cancer, prostate cancer and
renal cancer. Our study group will provide a brief and detailed, guideline-compliant outline. The
aim of this review was to provide a summary of the current state of the art of immune therapy as
potential treatment of prostate, urinary bladder, and kidney cancer.
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regulatory role on T cell activities (Butte et al., 2007; Kar-
wacz et al., 2011).

The programmed death (PD)-1 receptor–PD-1ligand (PD-
L1) interaction is a key immune checkpoint that is overrid-
den by malignant tumours to escape from the immune sur-
veillance.

It appears that (cancer-mediated) upregulation of PD-L1 on
the cell surface may inhibit T cells that might otherwise at-
tack. Antibodies that bind to either PD-1 or PD-L1 and
therefore block the interaction may allow the T-cells to at-
tack the tumour (Syn et al., 2017).

Immunotherapy comprises a promising new era in cancer
therapy. Immune checkpoint inhibitors targeting either the
programmed death (PD)-1 receptor or its ligand PD-L1
were first approved by the Food and Drug Administration
(FDA) for the management of metastatic melanoma in
2011.

The discoveries in basic science allowing checkpoint inhibi-
tor therapies led to James P. Allison and Tasuku Honjo win-
ning the Tang Prize in Biopharmaceutical Science and the
Nobel Prize of Physiology or Medicine in 2018 (Devlin,
2018).

ROLE OF CHECKPOINT BLOCKADE IN BLADDER
CANCER

Actual urology guidelines (year 2020) in terms of using
checkpoint blockade in an oncological medicinal setting
have significant impact on bladder cancer treatment (Witjes
et al., 2020). Systemic therapy for urothelial carcinoma of
the urinary bladder is used either perioperatively with cura-
tive intent for cystectomy (neoadjuvant / inductive or adju-
vant) or as palliative chemotherapy. Currently, only chemo-
therapy is considered as a system therapy for perioperative
use. Chemotherapy and immunotherapies are available for
metastatic bladder carcinoma (Witjes et al., 2020).

The inclusion criteria of patient's compliance for chemo-
therapy containing cisplatin, which depend on various fac-
tors like performance status and renal function (Fig. 1), are
decisive for the selection of system therapy. In the case of
appropriate renal function and performance status (PS 0-1
and GFR � 60 ml/min) there is the option to apply chemo-
therapy, for example, a cisplatin based one. If the glomeru-
lar filtration rate (GFR) is < 60 ml/min and PS � 2, cisplatin
should no longer be used, and in this scenario immune
blockade enters the first line setting in the therapy course. In
the second line setting, the place of immune blockade is al-
ready granted (Fig. 1) (Witjes et al., 2020).

Regarding chemotherapy, the effectiveness of gemcitabine/
cisplatin (Gem/Cis) and methotrexate/vinblastine/adriamy-
cin/cisplatin (MVAC) is considered to be equivalent
(Maase, 2005). The response (49% vs. 46%) and overall
survival (13.8 vs. 14.8 months) were not significantly dif-
ferent. From a statistical point of view, however, the study

was planned as a superiority study, so that the primary end-
point was not achieved. Formally, therefore, it cannot be
concluded from the study that Gem/Cis is as effective as
MVAC. However, this aspect is neglected in everyday clini-
cal practice due to the more favourable toxicity profile and
Gem/Cis is regarded as the standard (Eisenhardt et al.,

2020).

As an alternative to carboplatin-based chemotherapy, im-
munotherapy with pembrolizumab or atezolizumab is avail-
able for patients who are not eligible for cisplatin-based
chemotherapy (Witjes et al., 2020).

However, a prerequisite for the use of immunotherapy is
that the patient has a positive PD-L1 status. For pembrolizu-
mab, the positive PD-L1 status (“programmed cell death
ligand 1”) is defined as a CPS (“combined positive score”)
of � 10%. For the CPS, the number of PD-L1-positive tu-
mour and immune cells in the tumour material is divided by
the total number of vital tumour cells ×100. In contrast, an
IC (immune cell) of � 5% is required for therapy with ate-
zolizumab. Only the PD-L1 expression of the tumour-infil-
trating immune cells in the tumour material is evaluated
here. Ideally, both scores are determined to allow a free
choice of therapy. In individual cases, the score may not be
sufficient for one therapy, but meet the cut-off for the other
substance. The analysis is done immunohistochemically and
should be able to be performed by every pathologist after
appropriate training (Eisenhardt et al., 2020).

The evidence on the first-line use of immunotherapy in
cisplatin-unsuitable patients is generated from two phase II
studies. In the IMvigor210 study, atezolizumab showed a
response rate of 23%, independent of PD-L1 expression
(Balar, 2017). More recent studies, however, showed a con-
nection between the effectiveness and PD-L1 expression
with an advantage in patients with high PD-L1 expression:
IMvigor130 study (Grance et al., 2019).

Results from the KEYNOTE 052 study are available for
pembrolizumab, which describe a response rate of 24%
(Falkmer et al., 2003). In an interim evaluation of the KEY-
NOTE 361 study as a phase III study in first-line therapy, a
relationship between PD-L1 expression (CPS score) and pa-
tient survival was reported, such that pembrolizumab was
approved for patients with high PD-L1 expression (Witjes
et al., 2020).

In the event of progression after first-line therapy, immuno-
therapy with pembrolizumab should be carried out; alterna-
tively, atezolizumab or nivolumab can be used. The differ-
ence in the level of recommendation is due to the level of
evidence, since data from a phase III study are only avail-
able for pembrolizumab (Witjes et al., 2020).

The KEYNOTE-045 study compared pembrolizumab ver-
sus chemotherapy (vinflunine or taxanes) and showed a sur-
vival advantage of 10.3 vs. 7.4 months, respectively (Bell-
munt, 2017). The response was 21.1%. In this study, also,
there was a connection between PD-L1 expression and ef-
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fectiveness, which, however, did not lead to a restriction in
approval, and it showed also a good toxicity profile of pem-
brolizumab compared to chemotherapy.

Data from phase II studies are available for atezolizumab
and nivolumab. Atezolizumab showed a response of 15%
with an overall survival of 7.9 months (Balar, 2017). Nivo-
lumab achieved a response of 19.6% and an overall survival
of 8.7 months in the ChackMate-275 study (Sharma, 2017).

If there is a contraindication to immunotherapy, chemother-
apy can be used. Vinflunine should be used for this, since a
phase III study showed an overall survival advantage (OS
[“overall survival”] 6.9 months) with a response rate of 9%
compared to “best supportive care” (Bellmunt, 2009). Alter-
natively, taxane-based chemotherapy can be used, possibly
in combination with gemcitabine. If first-line chemotherapy
with cisplatin has shown a good response with a progres-

Fig. 1. Therapy algorithm for systemic therapy of
urothelial carcinoma of the urinary bladder. GC,
gemcitabine plus cisplatin; GFR, glomular filtration rate;
HD-MVAC, (high-dose) methotrexate, vinblastine,
adriamycin plus cisplatin; PCG, paclitaxel, cisplatin,
gemcitabine; PS, performance status.
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sion-free interval 6 months and good tolerability, a
cisplatin-based combination therapy can be repeated (Witjes
et al., 2020).

With the exception of the vinflunine study, the data avail-
able for second-line chemotherapy is very heterogeneous
with low levels of evidence, so that its use should be de-
cided on a case-by-case basis on the basis of the general
condition of the patient and the expected effectiveness and
toxicity (Bellmunt, 2009).

Immunotherapy is currently being investigated as a mono-
therapy and in combination in studies perioperatively for
cystectomy and as first-line therapy for metastatic bladder
carcinoma. It therefore remains a matter of time to deter-
mine whether the so far golden standard supposed cisplatin-
based chemotherapy as basic therapy alone for metastatic
urothelial cancer of bladder will further retain its reigning
role (Witjes et al., 2020).

ROLE OF CHECKPOINT BLOCKADE IN META-
STATIC PROSTATE CANCER

In Figure 2, the clinical course of a patient with prostate
cancer is shown in simplified form. It shows that the diag-
nosis of the disease can also be made at a later stage of the
disease than the primarily non-metastatic stage. The prac-
tice-relevant details of system therapy for prostate cancer
are explained in the uroweb.eu prostate-cancer guideline
version from 2020 (Mottet et al., 2020).

THERAPY OF HORMONE-SENSITIVE METASTATIC
PROSTATE CANCER

Furthermore, androgen deprivation is recommended to pa-
tients in this phase of the disease. It is important to ensure
that the patient is informed that this is palliative therapy,
that the quality of life can deteriorate under androgen depri-
vation and that undesirable side effects can occur (Mottet et

al., 2020). The background to the recommendation for an-

drogen deprivation is evidence for extension of progression-
free survival, although this was only demonstrated for the
immediate use of hormone ablation (Nair et al., 2002).

A new recommendation is that, in the case of initial diagno-
sis at the hormone-sensitive metastatic stage of disease, pa-
tients with a good general condition (ECOG 0-1, Eastern
Cooperative Oncology Group) can be offered chemotherapy
with docetaxel or further hormone manipulation by abirater-
one plus prednisone in addition to androgen deprivation.
The basis for the possibility of combining androgen depri-
vation with six courses of docetaxel chemotherapy at the 75
mg/m 2 body surface area (KOF) regimen was the publica-
tions of the CHAARTED and STAMPEDE trials, which
demonstrated an overall survival prolongation of 15 and
13.6 months, respectively, with combination therapy com-
pared with androgen deprivation alone (Sweeney, 2015;
James, 2016). A subgroup analysis of the CHAARTED data
demonstrated that only patients with a high tumour burden
defined as the presence of visceral metastases or > 4 bone
metastases outside the pelvis benefit from therapy
(Sweeney, 2015).

In two large randomised prospective trials, the efficacy of
the cyproterone acetate 17 inhibitor abiraterone in combina-
tion with androgen deprivation was analysed (LATITUDE,
STAMPEDE) (Fizazi, 2017; James (2017). The study inclu-
sion criteria differed in that only patients with at least two
risk factors, defined as the presence of Gleason score 8 or
higher, at least three bone metastases, or visceral meta-
stases, were eligible to participate in the LATITUDE trial.
Both trials demonstrated an increase in overall survival with
combination therapy, with progression-free survival of 33.0
months in the combination arm vs. 14.8 months in the an-
drogen deprivation therapy (ADT) arm. In the LATITUDE
trial this difference was more clearly discriminable than in
the STAMPEDE trial (43.9 vs. 30.0 months). Also, the rec-
ommendation for combining abiraterone with ADT applies
only to immediate use, as no prospective randomised trials
are available for later therapy (Fizazi, 2017; James, 2017).

Fig. 2. The clinical course of a patient with pros-
tate cancer and adapted therapy is shown in simpli-
fied form. LHRH, luteinising hormone releasing
hormone; GnRH, gonadotrophin releasing hor-
mone.
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THERAPY OF CACTRATION-RESISTANT PROSTATE
CANCER

The following therapies, in addition to ADT, can be option-
ally considered for patients with metastatic asymptomatic or
mildly symptomatic and progressive disease: abiraterone,
enzalutamide, or docetaxel. The basis for recommending
therapy with abiraterone as extragonadal hormone suppres-
sion is the data from the COU-AA-302 trial, which demon-
strated a survival benefit in overall survival of 34.7 vs. 30.3
months for the combination of abiraterone with prednisone
compared with a placebo with prednisone in this phase of
disease, respectively (Ryan, 2015). Serious side effects with
therapy include occurrence of heart disease, elevated ALT
(alanine aminotransferase) levels, and hypertension, and
common side effects include urinary tract infections, hypo-
kalemia, peripheral edema, and hepatotoxicity (Ryan,
2015). Enzalutamide is an androgen receptor inhibitor and
blocks the shift of the androgen receptor into the nucleus as
well as DNA binding. The prospective randomised PRE-
VAIL trial comparing enzalutamide with a placebo demon-
strated a survival benefit of 32.4 months in the enzaluta-
mide group versus 30.2 months in the placebo group (Beer,
2014). Furthermore, it showed a significant prolongation of
time to chemotherapy use, to a relevant bone event, and to
PSA (prostate specific antigen) progression. Only patients
in good general health were included in this study (ECOG
0-1) and relevant side effects include memory impairment,
hypertension and fatigue. Furthermore, increased interac-
tions with CYP2C8 and CYP3A4 inhibitors and inducers
are observed when enzalutamide is taken, which absolutely
requires appropriate monitoring of the corresponding co-
medication. Abiraterone or enzalutamide is approved for as-
ymptomatic or mildly symptomatic patients with castration-
resistant prostate cancer after failure of hormone depriva-
tion, in whom chemotherapy is not yet indicated (Mottet et

al., 2020).

The approval for chemotherapy with docetaxel in combina-
tion with prednisone for the treatment of patients with meta-
static castration-resistant prostate cancer is based on data
from the TAX-327 trial, which demonstrated a 2.9-month
survival benefit of docetaxel therapy over therapy with
prednisone (Grance et al., 2019). Relevant side effects that
patients need to be informed about before starting therapy
include alopecia, fatigue, nausea, neutropenia, diarrhea, nail
changes, and peripheral neuropathy, which may persist. Par-
ticular emphasis should be placed on performing a geriatric
assessment in patients over 70 years of age prior to initia-
tion of therapy to better assess the risk of therapy-related
grade 3 to 5 adverse events (Balar, 2017). As a study dem-
onstrated similar efficacy of therapy with docetaxel 50
mg/m 2 KOF every two weeks with fewer side effects than
the three-week regimen of 75 mg/m 2 KOF, patients may
also be offered the two-week regimen in this phase of the
disease (Bellmunt, 2017).

The radionuclide radium-223 represents a first- and second-
line treatment option in patients with androgen-independ-
ent, symptomatic, and progressive disease and symptomatic

osseous metastases without concurrent visceral metastases.
The background for approval is the demonstration of a sur-
vival benefit of 14.9 months in the treatment arm versus
11.3 months in the placebo arm of the prospective random-
ised ALSYMPCA trial, in which approximately 43% of pa-
tients in both groups were not pretreated with docetaxel
(Sharma, 2017). In addition, a prolongation of the time to a
skeletal event and to a PSA rise might occur. Neutropenias,
thrombocytopenias, diarrhea, vomiting, and nausea should
be noted as potential side effects (Mottet et al., 2020).

In the situation of castration-resistant progressive prostate
carcinoma after docetaxel chemotherapy with good general
condition of the patient, the following therapeutic options
are available in combination with symptom-related suppor-
tive therapy: abiraterone in combination with prednisone,
enzalutamide, cabazitaxel, and radiotherapy with radium-
223. The approval of cabazitaxel was based on data from a
randomised trial testing cabazitaxel at a dose of 25 mg/m 2
KOF with prednisone after docetaxel chemotherapy against
mitoxantrone with prednisone. Only patients in good gen-
eral health (ECOG 0-1) were included in this study, and
therapy with cabazitaxel was shown to prolong survival by
a median of 2.4 months and prolong progression-free sur-
vival by 1.4 months (Heidenreich, 2013). Continuous blood
count monitoring is important during use, as febrile neutro-
penia can occur with therapy, and further haematuria, diar-
rhea, and fatigue are observed, which occur less frequently
at the 20 mg/m 2 KOF dose with equal efficacy to the
higher dose (Eisenberger, 2017).

The radionuclide 177Lu-PSMA (prostate specific mem-
brane antigen) represents an interesting approach for the
therapy of patients after docetaxel chemotherapy. Since the
drug is not yet approved, a therapy trial should only take
place after presentation in an interdisciplinary tumour con-
ference and the patient must be informed that it is an indi-
vidual therapy trial. The data available to date are heteroge-
neous, but in the case series to date, a drop in PSA is
described in approximately 50% of patients (Calopedos et

al., 2017).

Therapy of symptomatic bone metastases includes pain
therapy, the option of local radiation and/or surgical inter-
vention, possibly in combination with radiation (Falkmer et

al., 2003). Regarding the use of bisphosphonates for the
prevention of bone events in patients with hormone-
sensitive prostate carcinoma and proven bone metastases,
the guideline group opposed the use of these substances in
this indication because the benefit of administering bisphos-
phonates was insufficient. For the RANK ligand (“receptor
activator of NF kappa-B”) denosumab, there is no clear
study situation for a corresponding recommendation. In
contrast, the potential side effects of treatment such as os-
teonecrosis of the jaw and impaired renal function outweigh
the side effects of bisphosphonates, and osteonecrosis of the
jaw and hypocalcemia outweigh the side effects of deno-
sumab. In the therapy of bone metastases in patients with
androgen-independent carcinoma, both substance groups for
delaying skeletal events have been left as optional therapy
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recommendations (Mottet et al., 2020; Falkmer et al.,
2003).

The PROSPER trial tested the use of enzalutamide in com-
bination with ADT compared with a placebo and ADT in
patients with asymptomatic castration-resistant nonmeta-
static prostate cancer and a PSA doubling time less than ten
months (Hussain, 2018). Because of the fact that therapy
with enzalutamide was shown to prolong metastasis-free
survival by 36.6 months versus 14.7 months and to prolong
the interval to other antineoplastic therapy by 39.6 months
versus 17.7 months, enzalutamide was subsequently ap-
proved for this indication in the United States and also in
Europe (Hussain, 2018). The 2019 ENZAMET trial tested
the use of enzalutamide in combination with androgen dep-
rivation against nonsteroidal androgen receptor blockade in
combination with ADT. An improvement in overall sur-
vival, prolongation of progression-free survival, and clinical
progression-free survival was presented with the use of en-
zalutamide, and approval for enzalutamide in the indication
for First-Line Therapy in Metastatic Prostate Cancer has
been submitted (Davis, 2019).

Apalutamide is a non-steroidal androgen receptor blocker
that was evaluated in the SPARTAN trial in patients with
non-metastatic castration-resistant prostate cancer and a
PSA doubling time less than ten months in combination
with ADT versus placebo in combination with hormone
deprivation therapy. The trial showed a prolongation of
metastasis-free survival of 40.5 months compared with 16.2
months in the placebo group, as well as an improvement in
secondary endpoints such as progression-free survival and
time to symptomatic progression (Smith, 2018). In the TI-
TAN trial, the use of apalutamide in combination with ADT
vs. placebo in combination with ADT was prospectively
analysed in a randomised fashion in patients with metastatic
hormone-sensitive prostate cancer. This trial showed an ad-
vantage in the apalutamide group in terms of progression-
free survival as well as overall survival (Chi, 2019). The
most frequent side effects observed with apalutamide were
skin rashes and hypothyroidism. Apalutamide is approved
in patients with metastatic hormone-sensitive and in pa-
tients with non-metastatic castration-resistant prostate can-
cer (Mottet et al., 2020).

ROLE OF CHECKPOINT BLOCKADE IN META-
STATIC KIDNEY CLEAR CELL CARCINOMA, BACK-
GROUND AND THE OVERVIEW OF THERAPY

At the beginning of 2020, apart from the cytokines inter-
feron-� and interleukin-2, which have been known for
many years, but whose value is highly limited, a total of 14
different treatment options are available for the therapy of
advanced/metastatic renal cell carcinoma (see chronological
therapy landscape in Figure 3).

These include tyrosine kinase inhibitors (axitinib, caboz-
antinib, lenvatinib in combination with everolimus,
pazopanib, sorafenib, sunitinib, tivozanib), mTOR inhibi-
tors (“mechanistic target of rapamycin”: everolimus,
temsirolimus), VEGF antibodies (“vascular endothelial
growth factor”: bevacizumab in combination with inter-
feron-�), PD-1 inhibitors [pembrolizumab in combination
with axitinib, nivolumab in combination with ipilimumab
(first-line) or alone (second-line)], PD-L1 inhibitors
(avelumab in combination with axitinib (first-line), and
CTLA-4 inhibitors (“cytotoxic t-lymphocyte antigen”:
ipilimumab in combination with nivolumab (first-line)
(Ljungberg et al., 2020).

The decision for a certain therapy is mainly based on the pa-
rameter named adequate prognosis group (called MSKCC
score or Motzer score or International Metastatic Renal Cell
Carcinoma Database Consortium (IMDC), also called
IMDC score or Heng score) and the current line of therapy.
The MSKCC score considers the parameters of general con-
dition, time from diagnosis to therapy (of metastases), labo-
ratory parameters: haemoglobin, lactate dehydrogenase, and
corrected calcium, and scores one point for each abnormal
result. Good, intermediate, and poor prognosis (in terms of
OS) are assumed at 0 points, 1–2 points, and � 3 points, re-
spectively. In the IMDC score, the parameters of general
condition, time from diagnosis to therapy (of metastases),
laboratory parameters (haemoglobin, corrected calcium,
neutrophil granulocytes, and platelets) are considered and
one point is given for each abnormal result.

Good, intermediate, and poor prognosis (in terms of OS) is
assumed at 0 points, 1–2 points, and � 3 points, respec-
tively. Studies in recent years have used the above scores

Fig. 3. Therapy landscape for metastatic clear
cell renal cell carcinoma.
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and also the respective risk groups in different ways, espe-
cially in the way to choose the most appropriate treatment
setting (Ljungberg et al., 2020).

TREATMENT ALGORITHMS FOR PATIENTS WITH
METASTATIC RENAL CLEAR CELL CARCINOMA

In patients with metastatic clear cell renal carcinoma (ap-
proximately 80% of all patients with renal cell carcinoma),
the history regarding previous tumour diagnostics and tu-
mour therapy must first be understood.

Patient factors such as general condition, age, existing
medication, etc., as well as tumour factors such as dynamics
of the disease, symptomatology, histological subtype, meta-
static burden, etc., must be ascertained (Ljungberg et al.,

2020).

In the case of metastatic disease (approximately 15% of all
cases), the performance of a cytoreductive nephrectomy
needs to be discussed. From an oncological point of view,
this question should be evaluated cautiously nowadays.
However, surgery may be indicated if symptoms are pres-
ent. Local metastatic therapy (surgery or percutaneous ra-
diotherapy) may be reasonable in the presence of oligome-
tastasis (estimated % of all patients). Such therapy may be
indicated only in the presence of adjuvant systemic therapy
(Ljungberg et al., 2020).

When considering the initiation of systemic therapy, tumour
dynamics is a crucial criterion.

In the absence of or low dynamics, a delayed start of ther-
apy is quite possible (estimated % of all patients). If the in-
dication for therapy initiation is established, the determina-
tion of the Heng score is essential against the background of
drug selection in compliance with the approval and is easy
to determine using the appropriate risk assessment calcula-
tor if the relevant laboratory parameters are available
(Ljungberg et al., 2020).

For first-line therapy in patients with advanced and/or meta-
static renal clear cell carcinoma and good prognosis (about
20% of all cases), pembrolizumab in combination with
axitinib should be used according to the recommendations
of actual European guidelines for renal cell carcinoma (see

Fig. 4). Alternatively, bevacizumab + interferon-�, pazo-
panib, sunitinib, or tivozanib (named in alphabetical order)
can be used.

The choice of systemic therapy should be individualised
based on the expected efficacy, toxicity spectrum, and
comorbidity of the patient. In asymptomatic patients with a
favourable prognosis, targeted systemic therapy can also be
initiated, postponed or only when progression is proven and
local therapy options are not available (active surveillance)
(Ljungberg et al., 2020).

For first-line therapy in patients with advanced and/or meta-
static clear cell renal cell carcinoma and intermediate or
poor prognosis (approximately 60% and 20% of all cases,
respectively), nivolumab in combination with ipilimumab
or pembrolizumab in combination with axitinib should be
used according to the recommendations of actual European
guidelines for renal cell carcinoma (see Fig. 4) (Ljungberg
et al., 2020). Alternatively, cabozantinib should be used. In
patients with poor prognosis, temsirolimus can also be used.
In asymptomatic patients with intermediate prognosis, tar-
geted systemic therapy can also be initiated, postponed or
only when progression is proven and local therapy options
are not available (active surveillance) (Ljungberg et al.,

2020).

For second-line therapy, decisions are no longer made ac-
cording to the prognosis score, but according to the type of
prior therapy (Fig. 4).

According to the recommendations of actual European
guidelines for renal cell carcinoma, no standard has been es-
tablished for patients with advanced and/or metastatic clear
cell renal cell carcinoma after CPI-based (checkpoint inhibi-
tor) combination therapy (Ljungberg et al., 2020). Never-
theless, a tyrosine kinase inhibitor (TKI) should be adminis-
tered in these patients. In patients with prior VEGF-targeted
therapy alone, follow-up therapy should consist of cabozan-
tinib or nivolumab. A specific sequence of agents cannot be
recommended. Alternatively, the combination of lenvatinib
and everolimus can be used (Ljungberg et al., 2020).

No standard has been established for third-line therapy ac-
cording to the recommendations of actual European guide-
lines for renal cell carcinoma. The selection of system ther-

Fig. 4. Guidelines Recommendations for
later-line therapy in clear-cell metastatic re-
nal cancer. IMDC, The International Meta-
static Renal Cell Carcinoma Database
Consortium; IO, immunotherapy; TKI, tyro-
sine kinase inhibitors; VEGF, vascular endo-
thelial growth factor; [1b], based on one
randomised controlled phase III trial; [2b],
subgroup analysis of a randomised controlled
phase III trial; [4], expert opinion.
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apy should take into account the previous therapy and
substances should be given that were not included in the
previous therapy (Ljungberg et al., 2020).

The treatment algorithm for metastatic clear cell renal cell
carcinoma includes active surveillance, local metastatic
therapy, and systems therapy.

In 2015/2016, significant changes were seen, particularly in
the second-line setting. Notable among these were the new
agents nivolumab, cabozantinib and lenvatinib in combina-
tion with everolimus (Fig. 5).

In 2017, cabozantinib as well as the combination of nivolu-
mab and ipilimumab showed an advantage over sunitinib.

In 2019, three combination therapies (nivolumab plus
ipilimumab, pembrolizumab plus axitinib, and avelumab
plus axitinib, each tested against sunitinib) were approved
for the treatment of metastatic renal cell carcinoma with in-
termediate/poor prognosis or across all three prognosis
groups. Combination therapy represents the new standard of
care in this regard (Fig. 4).

Future activities must continue to provide answers to the
following issues: patient selection, biomarkers, assessment
of treatment response, and side effect management (Ljung-
berg et al., 2020).

CONCLUSION

An immune checkpoint inhibitor is a collective name used
to describe molecules from a drug class that targets adaptive
immune suppression pathways. These molecules block in-
hibitory immune checkpoints, which are often used by can-
cers to build up protection against organism adaptive immu-
nity. Being a landmark achievement of modern medicine,
checkpoint inhibitors are now used for personalised treat-
ment of urinary bladder, prostate cancer and kidney clear
cell carcinoma.

Finding a predictive biomarker of outcome for immune
check point inhibitors has been a hot topic of research for
the last few years. As a result, today there is a wide variety
of such biomarkers of different types. There is evidence in

support of predictive biomarkers based on programmed
death-ligand 1 (PD-L1)/ programmed cell death-1 (PD-1)
expression, mismatch repair deficiency (dMMR), and
microsatellite instability-high (MSI-H), tumour mutational
burden (TMB), gene signatures, tumour-infiltrating lym-
phocytes (TILs) counts, peripheral blood lymphocyte count
(Filipovic, 2020).

Today only two predictive biomarkers are approved to
guide decision making about prescription of checkpoint in-
hibitors: expression of PD-L1 and MSI-H/dMMR.

However, patients with PD-L1 negativity and wild type of
mismatch repair proteins also benefit from the treatment.

Therefore, further studies are urgently needed to discover
potentially relevant biomarkers that could stratify patients
and predict the benefit and effectiveness of checkpoint in-
hibitors for the treatment of urinary bladder, prostate cancer
and kidney clear cell carcinoma.
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“JAUNI BÇRNI SMILÐUKASTÇ“ — SPÇLES MAINÎTÂJI. IMÛNTERAPIJAS LOMA PERSONALIZÇTÂ PROSTATAS,
UROTELIÂLÂ UN NIERU KARCINOMAS ÂRSTÇÐANÂ

Agrîna vçþa atklâðana, diagnosticçðana un personalizçta pieeja ârstçðanai ir galvenais atslçgas punkts veiksmîgam iznâkumam un var glâbt
dzîvîbas. Tas vienmçr ir bijis svarîgs jautâjums gan medicînas, gan sociâlajâ jomâ. Jaunu agrînas stadijas vçþa diagnostikas rîku meklçðana
ir ïâvusi apsvçrt iespçju izmantot daþâdas pieejas, piemçram, izelpoto gaisu, biomaríierus asinîs, urîna testus, kâ arî attçlveidoðanas
paòçmienus. Ðo laiku un visu, kas notiek mums apkârt, varçtu raksturot kâ dîvainu un ïoti neparastu. Ðo salîdzinâjumu var lietot ne tikai
koronavîrusa aktuâlâs situâcijas laikâ, bet arî personalizçtajâ medicînâ 21. gadsimta otrajâ dekâdç. Ðajâ gadîjumâ — kontrolpunktu
inhibitoru atklâðanâ. Vecâs dogmas, piemçram, íîmijterapija un metastâþu íirurìija tiek papildinâtas ar jauniem kontrolpunktu inhibitoru
diagnostikas un terapijas veidiem. Mûsu pçtîjuma grupa sniedz îsu un detalizçtu, uz vadlînijâm balstîtu izklâstu par to, kas ir kontrolpunktu
blokâde un kâ tâ darbojas trîs audzçju veidiem — urînpûðïa, prostatas un nieru vçþos. Ðî pârskata mçríis ir demonstrçt aktuâlo
imûnsistçmas terapijas nozîmi kâ potenciâlu ârstçðanas veidu prostatas, urînpûðïa un nieru vçþa gadîjumos.
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