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Abstract:

Numerous individuals worldwide are grappling with kidney disease or malignancy.
Renal cell carcinoma (RCC) and chronic kidney disease (CKD) are directionally
associated and share risk factors. The investigation of the correlation between cancer
chemotherapy and renal disorders is of importance due to the kidneys’ involvement
in detoxification. The current disparity between the occurrence of cancer and kidney
problems is addressed by this investigation. CKD can induce RCC via a cystic
disorder or oxidative stress. RCC promotes CKD in terms of tumor interactions,
physical removal of a kidney mass, and perioperative acute renal disease. Kidney
failure leads to renal cancer-specific pathways. For example, renal progenitors are
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survival of patients with advanced malignancies faced with early and late adverse
effects from therapeutics. There are conflicting findings about the dosing of typical
chemotherapeutics because of loss of kidney function. Recommended doses are
usually based on expert opinion, not scientific evidence. This investigation evaluated
the issues in cancer patients with kidney problems that can help patients by informing

physicians about GFR loss and its effect on chemotherapy.

INTRODUCTION

Worldwide, a large number of individuals are
afflicted with cancer or kidney illness. Renal tumors
and kidney disease are associated with similar risk
factors. Renal cancer may result from risk factors
for kidney illnesses such as obesity, diabetes, age,
hypertension, smoking, nephrotoxic medications, and
heavy metals, according to epidemiologic study (1-
4). On the other hand, smoking, diabetes, and obesity
are linked to nephron loss as a result of glomerular
hyperfiltration and CKD linked to glomerulosclerosis
(4). After all, renal damage ultimately results in
hypertension and, less often, hypertension causes
kidney injury. Another sensitive indicator of early
CKD is hypertension (2). Nephrotoxic medicines
and heavy metals stimulate necroinflammation and
oxidative stress associated with toxic acute kidney
injury (AKI) (3). Site-specific kidney diseases lead
to determined kinds of kidney cancer. Moreover,
different kidney cancer types are associated with
specific kidney diseases (5). Because of the role of
kidneys in detoxification, studying the relationship
between cancer chemotherapy, and kidney disorders
is significant. This study fills the current gap between

cancer occurrence and the treatment of kidney
problems.

From Renal Failure to Renal Tumor: Pathways and
Mechanisms

The proliferation of long-lived renal progenitor cells
during kidney repair is the cause of cancerogenesis
(6). These cells are the source of epithelial cells in
the glomerulus, the nephron, and the collecting duct
(7). Kidney progenitors frequently exhibit delayed,
spontaneous proliferation to compensate for the loss
of ductal epithelial cells and podocytes (7, 8). The
majority of ductal epithelial cells are proliferative and
dedifferentiated in response to injury (9). However, the
population of putative renal progenitors compensates
for epithelial cell loss by the detachment of podocytes
and necrosis of tubular epithelial cells through clonal
proliferation (8, 10). Based on Lindgren et al. reports,
transcriptomics and protein profiles of renal progenitors
are similar to Papillary renal cell carcinomas (pRCCs),
and papillary adenomas (11). The upregulation
of the Notchl pathway increases renal progenitor
proliferation in AKI, papillary adenomas, and pRCC in
transgenic animals (12). Renal progenitors of collecting
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ducts can lead to oncocytoma, and carcinoma renal cell
carcinoma (RCC) in this site (13).

According to estimation, 22%-36% of RCC patients
who underwent partial or complete nephrectomy had
an estimated glomerular filtration rate (eGFR) of 60
mL/min/1.73 m2 before surgery. Up to 45% of CKD
patients with proteinuria may have background CKD
(14, 15). Kidney failure leads to renal cancer-specific
pathways. Through pathways like HIF, Notch, mTOR,
and Hippo, renal progenitors transformed into tumor-
initiating cells (12). HIF pathway plays a role in the
hypoxic condition of AKI, CKD (16), and clear cell
renal cell carcinoma (ccRCC) (17).

HIF pathway

In hypertensive individuals and those with the HIF
pathway, the renin-angiotensin system, prostaglandins,
and endothelin can induce vessel constriction, which
may lead to kidney cancer and CKD (17).

mTOR pathway

The protein kinase B/mTOR pathway, in conjunction
with  hyperglycemia and hyperinsulinemia, is
responsible for the development of RCC and diabetic
renal disease in diabetes mellitus (17, 18). RCC
was frequently associated with alterations in the
phosphoinositide 3-kinase—protein kinase B—-mTOR
pathway, including PTEN, MTOR, and PIK3CA (19).

Notch pathway

The orientation and polarity of the mitotic spindle
are regulated by Notch (20). In renal progenitor cells,
aberrant notch expression results in atypical mitoses
via the disruption of cell cycle checkpoints and/or
mitotic spindle adjustment (12). Renal progenitor
cells, papillary adenomas, and RCC are more likely to
become malignant when the notch pathway is active,
which is linked to renal failure (21).

Hippo pathway

The Hippo pathway, which is influenced by the yes-
associated protein l/transcriptional coactivator with
PDZ-binding motif [YAP/TAZ] protein, is disrupted
in cystic renal disease, acute kidney injury (AKI),
and certain sporadic cancers. Thus, there is a potential
correlation between RCC and cell growth in cysts
(24). Salvador homolog-1 (SAV1) is a constituent
of the Hippo pathway. The Hippo-YAPI signaling
pathway causes a loss of copy number and leads to the
development of high-grade ccRCC (25). Furthermore,
spontaneous pRCC is caused by the loss of chromosome
22. The tumor suppressor genes for Neurofibromatosis
type 2 (NF2) are located on this chromosome. NF2
produces SAV1, a regulator of the Hippo pathway,
and SMARCBI, a matrix-associated, actin-dependent
regulator of chromatin, subfamily b, member 1 (SWI/
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SNF related, actin-dependent regulator of chromatin)
that codes for a part of the lactate nonfermentable
complex/chromatin-altering switch (26).

c-Met—hepatocyte growth factor pathway

Human oncogenesis is associated with iron overload
(27). RCC is ultimately brought on by the generation
of reactive oxygen species (a Fenton reaction) in the
renal proximal tubules of mice after repeated iron
treatment. Numerous genomic alterations were seen
in these mice. The most often altered locus were a
CDKN2a/2b deletion and a MET amplification. Tumor
diameters are also correlated with met amplification
and/or expression (28).

Chromatin remodeling pathways

Aberrant chromosomal arm 3p genes polybromo 1
(PBRM1), SET domain-containing protein 2 (SETD2),
BRCA-associated protein-1 (BAP1), or SMARCBI1
are among the chromatin remodelling pathways linked
to ccRCC. Moreover, ccRCC is often linked to TP53
alterations and loss of CDKN2A as a result of deletions,
mutations, or promoter hypermethylation (5).

Chronic Kidney Disease and Tumor Associations

CKD and tumors correlated via inter-relationships,
such as chronic inflammation, collection of
carcinogenic compounds, oxidative stress, and
excessive parathyroid hormone.

Chronic Inflammation

In CKD, inflammation is complicated. Dialysis,
oxidative stress, acidosis, metabolic abnormalities
in adipose tissue, and intestinal problems are all risk
factors for infection (29). Reduced renal excretion
activity leads to increased plasma half-lives of IL-
1B, IL-6, and TNF-a (30). The research found that
infections afflicted 23.6% (95% CI: 22.8-24.6) of CKD
patients, and hospitalization rates were greater for both
groups (31).

Accumulation of Carcinogenic Compounds

Patients with end-stage kidney disease (ESKD)
develop uremic as a result of high circulating nitrogen
levels, which are impacted by carcinogens and agents.
For example, uremic patients on dialysis have higher
levels of circulating carcinogens such as 2-amino-
6-methyldipyrido [1,2-a:3",2'-d]imidazole (Glu-P-1)
and 2-aminodipyrido [1,2-a:3",2'-d]imidazole
(Glu-P-2) than healthy people. These two substances’
concentrations may stay increased in uremic
individuals for a lengthy period, as they did after 30
days of dialysis (32).

Oxidative Stress
When the equilibrium between oxidation and
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antioxidant activity in the body is disrupted,
oxidative stress ensues. In CKD, oxidative activity
increases while the antioxidant system decreases.
For example, in early CKD, neutrophils, monocytes,
and macrophages may be produced. This resulted
in the synergistic production of reactive oxygen
species (ROS) (33). In a study of 87 CKD patients,
the plasma oxidative stress indicator 8-epiPGF2a
demonstrated a substantial direct connection with
CKD development (34). Simultaneously, increasing
ROS impeded pro-oxidant clearance in CKD patients,
creating a prooxidant environment. The transcription
factor nuclear factor erythroid 2-related factor 2
(Nrf2) responded to antioxidant reagents through the
nuclear factor erythroid 2-related factor 2/antioxidant
response element (Nrf2/ARE) pathway (35). During
oxidative stress, the cytoplasmic covalent bond
between Nrf2-keap 1 and Nrf2 was disrupted, enabling
Nrf2 to enter the nucleus. The Nrf2/Maf complex is
subsequently formed by heterodimerization with
Maf (musculoaponeurotic fibrosarcoma oncogene
homolog) proteins. This complex transcribes
the ARE-dependent gene of antioxidant and
cytoprotective factors (36). In mononuclear cells
of peripheral blood from uremic and hemodialysis
patients, Nrf2-dependent antioxidant genes including
heme oxygenase-1 (HO-1), glutamate-cysteine
ligase modifier subunit (GCLM), and catalase were
downregulated. Oxidant genes were overexpressed
and NF-kB was increased at the same time (37). NF-
kB may be stimulated by certain T cell types (38).
DNA fixation of lymphocytes in chronic renal failure
(CRF) individuals on dialysis was similar to that
of healthy people. Still, it significantly decreased
following UV or gamma exposure in the CRF
people. So, CRF patients might have less ability
to repair DNA and obtain this ability via dialysis.
Unrepaired or improperly fixed DNA would cause
mutations, aberrations in the chromosome, and even
cancer (39). The lymphocytes of dialysis patients
displayed indications of permanent genomic damage,
such as aberrant dispersion of whole chromosomes,
chromosomal breakage, and sister chromatid swaps.
These anomalies raised the risk of uterine tumors,
lymphoma, and cancers of the kidney, prostate, and
liver (40). Variations in the DNA fixation enzyme
genes of Xeroderma pigmentosum complementation
group D (XPD) and X-ray cross-complementing
group 1 (XRCC1) were reported to have significant
relationships with ESKD (41).

Excessive Parathyroid Hormone

Lower phosphorus excretion from the slow renal
failure results in higher circulating phosphorous and
a mix of phosphorous and calcium phosphate lowered
circulation calcium. Reduced active vitamin D, low
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blood calcium, and high serum phosphorous were
the main causes of secondary hyperparathyroidism
(SHPT) (42). Renal carcinoma (32) is caused by
parathyroid hormone (PTH) and its receptors In late
CKD, PTH also overexpressed Fibroblast growth
factor-23 (FGF23) to balance the increased phosphate
outflow from additional bone turnover (43). FGF23
is a hormone that originates from bone and inhibits
the production of vitamin D hormone and phosphate
reabsorption in the kidneys (44). The upregulation of
FGF-23 in individuals with CKD may be associated
with the adjustment of FGF-23 through bone
remodelling, which is facilitated by the diffusion
of low molecular weight FGFs. Prostate cancer,
paraneoplastic malfunctions, and hypophosphatemia
are the results of FGF23 overactivation through FGF/
FGFR signal transduction. Consequently, FGF-23
may be linked to the development of cancer (45).

Chronic Kidney Disease in Tumor Survivors

The overall survival rate for those with advanced
cancers has risen recently due to advancements
in cancer therapy. Adverse consequences from
therapies, including cardiac difficulties, neuropathy,
bone loss, recurring malignancies, and renal failure,
were seen by tumor survivors both early and late.
One of the most prevalent kidney failures in these
people is CDK, which manifests in a variety of ways
in different survivors (46, 47).

CKD in Childhood Tumeor Survivors

Childhood tumor survivors are at high risk for
both acute and chronic renal failure. Nephrotoxic
chemotherapy therapies such as ifosfamide, cisplatin,
methotrexate, and high-dose cyclophosphamide
may cause CKD and nephron loss. Furthermore,
progressive chronic kidney disease (CKD) may
develop in adolescence or adulthood in these children
who have a higher risk of AKI because to volume
depletion, sepsis-related acute tubular necrosis, tumor
lysis syndrome, and loss of juvenile nephrons (48).

CKDinPatients Who Have Survived Hematopoietic
Stem Cell Transplant

Hematopoietic stem cell transplant patients often
have chronic kidney disease (CKD) (HSCT). Due
to various types of autologous vs. allogenic and
transplant times, as well as the absence of a consensus
definition, the prevalence of CKD in these individuals
ranges from 0 to 60% (49). Three kinds of chronic
kidney disease (CKD) may be distinguished based
on the specific causes of the condition: thrombotic
microangiopathy, nephrotic syndrome, and chronic
calcineurin inhibitor toxicity. On the other hand,
the etiology of CKD in some individuals remains
unknown (48).
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CKDinCancer Survivors Exposed toImmunotherapy

To enhance the anticancer capabilities of the host,
tumor immune-therapeutics orchestrate the immune
response. Cytotoxic Tlymphocyte-associated protein
4, programmed death protein 1, and programmed-
death ligand 1 are the targets of monoclonal antibodies
known as immune -checkpoint inhibitors (ICIs).
ICIs have the potential to eradicate critical negative
regulators of T-cells. Despite the promising activity
of IClIs, they are unsuccessful in 60%-80% of cases
as a result of autoimmune adverse effects that affect
nearly every human organ system. Allergic interstitial
nephritis (AIN) is the most frequent kidney immune-
linked adverse event. An ICl-related AIN affects
3%-5% of the individuals treated with ICIs (50, 51).
Glomerular disorders are significantly less usual than
AIN (52).

Chronic Kidney Disease and Cancer-Associated
Mortality

CKD is linked with cancer mortality. In retrospective
observational research on 961 stage IV tumor people
having an average age of 69 years and 48.2% women,
15.6% had CKD. During the mean of 9.8 months,
66.4% of people died, of whom 82.44% died due to
tumors. Whole death and cancer-associated mortality
were significantly more prevalent in CKD individuals
than in non-CKD individuals after adjusting for
prognostic variables, including ECOG PS and tumor
therapy (HR 1.41,95% CI 1.13—1.77 vs. HR 1.43, 95%
CI 1.12-1.83, respectively). A substantially increased
mortality risk was associated with CKD in individuals
with breast, kidney, and urinary tract malignancies.
Additionally, for kidney and urinary tract cancer (HR
3.33,95% CI 1.42-7.78) as well as breast cancers (HR
7.01,95% CI 1.47-33.4), the association between CKD
and cancer-associated mortality was site-dependent
(83). Compared to those without CKD, the CKD
patients were older, had more advanced ECOG PS, and
had less anticancer therapy. Inadequate performance
is linked to a worse survival rate in individuals with
advanced cancer (54). Canadian research found that
patients with ECOG PS 4 with advanced malignancies
had an average life of 25 days, whereas those with
ECOG PS 3 had an average survival of 50 days (55).
Additionally, ECOG PS was lower in CKD patients
than in healthy persons, and frailty is more frequent
in CKD patients than in healthy individuals (56).
For patients with stage IV malignancies, palliative
chemotherapy is the recommended course of action
to prolong survival, lessen symptoms, and enhance
quality of life (57). However, because of more frequent
side effects in cancer people with CKD, it is less
common to prescribe antitumor medication than those
without CKD (58). Therefore, the correlation between
CKD, and tumor mortality could be a result of the lack
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of cancer treatment in CKD patients (53).

Cancer Drug Dosing in CKD

Kidneys eliminated a lot of anti-tumor drugs. To
determine an appropriate equilibrate between drug
impression and toxicity, medicine doses should be
regulated based on renal activity. As most anti-tumor
therapeutics cannot be monitored, adjustment is
performed based on the evaluation of renal activity(59).

According to a study by Launay-Vacher et al., 50—
60% of patients with tumors had a renal activity that is
below normal or an eGFR of less than 90 mL/minute
per 1.73 m2 (60). Furthermore, during anti-tumor
treatment, patients with tumors often have a steady
deterioration in renal function. A median decrease in
GFR of 7 ml/min per 1.73 m2 was seen 24 months after
diagnosis in a retrospective study of French cancer
patients (59). The overestimation of renal activity
causes overdosing or improper drug choice and likely
elevated toxicity. However, its undervalue leads to
underdosing or unsuitable element elimination and
likely suboptimal tumor resultants (61). During drug
development, most of the time, merely individuals with
normal or mild renal failure are considered in clinical
trials (62). As a result, data from persons with severe
kidney failure and ESKD necessary kidney renewal are
few, and only a few innovative therapy submissions to
the FDA include data from them (63). The frequent
exclusion of CKD patients from cancer clinical trials
is a problem and a barrier to adequate dosing of cancer
patients with CKD. As a result, it promotes a lack of
adequate clinical treatment for this group (64).

CHANGES OF PHARMACOKINETICS AND
PHARMACODYNAMICS IN CKD PATIENTS

The efficacy of a medication is contingent upon its
pharmacokinetic and pharmacodynamic properties.
The pharmacodynamic properties of a medication are
determined by its receptor/cellular targets, downstream
signal transduction pathways, and interactions. The
absorption, distribution, metabolism, and excretion of
a medication are all examples of its pharmacokinetic
properties. In individuals with kidney failure, a drug’s
pharmacokinetic and pharmacodynamic characteristics
can be altered. Some therapeutics are not omitted by
the renal activity, but their metabolites are detoxified
by the kidneys (65).

CHEMOTHERAPEUTICS AND KIDNEY INJURIES

Since there have been some contradictory reports
regarding the dosage of common chemotherapeutics,
we have examined some of the most often used
drugs to treat cancer in this section, including
methotrexate/pemetrexed, 5-fluorouracil/capecitabine,
cyclophosphamide, ifosfamide, and cisplatin. Cisplatin

Cisplatin is a common drug against a wide range
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of cancers. Cisplatin therapy as platinum-based
chemotherapy leads to AKI in 6% to 30% of people
who have testicular cancer depending on the population
(66). Cisplatin induces AKI and urinary magnesium
wasting by disrupting the S3 sector of the proximal
tubule and distal nephron. Carboplatin and oxaliplatin
do not cause severe renal damage, however, there have
been cases of AKI and acute interstitial nephritis (AIN)
after carboplatin treatment (67). The most common
cisplatin-related side effects were nausea/vomiting,
nephrotoxicity, and bone marrow suppression.
Cisplatin is not an acceptable choice for persons with
severe renal failure due to its nephrotoxicity influence
on CKD progression and non-kidney side effects. The
second constraint is more severe in ESKD patients who
have decreased renal function (68). On non-dialysis
days, they may get lesser dosages of cisplatin since
it is strongly and permanently bound. The unbound
cisplatin is dialyzed, and the bound moiety does not
replace it (69).

Carboplatin

Carboplatin is usually administered therapeutically
against different cancers. Carboplatin dose calculated
with the Calvert Formula. Carboplatin-based
multichemotherapy was efficacious in individuals
undergoing hemodialysis and peritoneal dialysis,
without enhancing toxicity or diminishing efficacy
(70, 71). In hemodialysis patients, the Calvert formula

Table 1.Usual formulas to estimate GFR based on serum creatinine
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is considered to have a GFR of zero, as are other
formulae that are used for peritoneal dialysis (Table
1) (72). Carboplatin is frequently dialyzable, as it does
not bind to protein rapidly after injection, in contrast
to cisplatin. However, dialysis becomes ineffective as
a result of its binding to plasma components after 24
hours. Therefore, hemodialysis should be performed
within 24 hours of carboplatin administration, but not
right following administration (69).

Cyclophosphamide

Cyclophosphamide is employed to manage a variety
of solid and liquid malignancies. Hemodialysis
is required for 12 hours following treatment, as
cyclophosphamide and its metabolites are eliminated
through this process. The dosage of cyclophosphamide
was decreased to one-fourth in patients undergoing
peritoneal dialysis (69).

Ifosfamide

Cyclophosphamide-associated agents like
ifosfamide, as well as chloracetaldehyde metabolites,
are their accumulation cause AKI and progressive
CKD nephrotoxic via myelosuppressive, neurotoxicity,
and tubular injury (73, 74).

A mitochondrial toxicity, chloroacetaldehyde is
a metabolite of ifosfamide, another treatment for
testicular sarcomas (48). Ifosfamide toxicity
was comparable to that of other Fanconi-like

Equation Advantage Disadvantage Reference
Calvert Formula (81): dose (mg) = AUC (mg/mL x min)  Accurate The GFR must be measured, (82, 83)
X [GFR (mL/min) + 25 (mL/min)]. containing invasive and
inconvenient methods

Cockcroft-Gault (84) Accurate Imprecise in the elderly (85)
(((140-age) x weight)/(72xsCr))x0.85 (only for women) Widely apply in Biased in BMI >30 and BMI

cancer sufferers <18.5
MDRD (86) More precise Biased in BMI <18.5 (87, 88)
186 x (SCr)™'5* x (age)**” x 1.212 (only for blacks) x  Accurate in elderly Not widely used in cancer
0.742 (only for women) sufferers

Accurate BMI >30
CKD-EPI More precise Biased in BMI <18.5 (89)

Women with SCr < 0.7: 144 x (0.993)"¢ x (SCr/0.7)‘°'3Z9
Women with SCr > 0.7: 144 x (0.993)**¢ x (SCr/0.7)"*"”
Men with SCr < 0.9: 141 x (0.993)* x (SCr/0.9)"4!!
Men with SCr > 0.9: 141 x (0.993)* x (SCr/0.9)"*"

Accurate in elderly

Accurate BMI >30

Not widely applied in cancer

sufferers

Abbreviations: SCr, serum creatinine; BMI, body mass index
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Fig 1. Inter-relationships between various host risk factors, chronic kidney disease, and renal cell carcinoma

syndromes, such as hypophosphatemia, metabolic
acidosis, hypokalemia, and tubular proteinuria.
It has the potential to result in lower eGFR and
progressive tubular failure (75). Additionally,
Ifosfamide may induce frequent episodes of
nephrogenic diabetes insipidus. The following
are risk factors for ifosfamide nephrotoxicity:
stored cumulative dose, previous nephrectomy,
basis CKD, and previous or simultaneous cisplatin
subjection. Mesna coadministration can mitigate
the risk of hemorrhagic cystitis caused by the other
ifosfamide metabolite, acrolein; however, its impact
on nephrotoxicity remains uncertain (76). Children
who received an average stored ifosfamide dosage
of 54 g/m2 showed encouraging long-term renal
function after 10 years; 90% of the children had
regular tubular activity and 79% showed eGFR. 90
milliliters per minute for 77 square meters. There
is little information available on individuals using
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ifosfamide and long-term renal follow-up. Over the
course of five years, the average eGFR dropped from
82 to 67 mL/min/1.73 m2 in a retrospective cohort
of 259 people, and none of them had ESKD (78).

Methotrexate/Pemetrexed

Both methotrexate (MTX) and its derivative
pemetrexed inhibit the cellular division pathways
linked to folate. It first experiences renal excretion,
precipitation of MTX high dosage in renal tubules,
and temporary acute kidney injury. AKI causes an
increase in serum MTX, which is quickly decreased
by hemodialysis to avoid extra-renal damage. Since
it usually reverses, more dialysis or the recombinant
enzyme glucarpidase (GPDG2) of metabolites for
hydrolysis is strongly advised (79).

Fluorouracil/Capecitabine
5-Fluorouracil and the oral pro-drug form of it,
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capecitabine, do not have nephrotoxicity. However,
as 5-FU metabolites accumulate in CKD people, they
are not administered to individuals suffering from
advanced CKD (69). Despite this, in some studies,
capecitabine was successfully administered to CKD V
patients or those on hemodialysis (69, 80).

CONCLUSION

There is a bidirectional relationship and shared risk
factors between renal cell carcinoma and chronic kidney
disorders. Cystic abnormalities or oxidative stress in
people with chronic kidney disease may cause RCC.
RCC may also make chronic kidney disease (CKD)
worse due to tumor interactions, nephrectomy or partial
kidneyectomy, and post-operative acute renal sickness.
Furthermore, renal damage with vascular endothelial
growth factor blockers and immune checkpoint
inhibitors may result in chronic kidney disease. On the
other hand, according to the once-nephrology reports,
cancer morbidity in CKD patients and paraneoplastic
renal diseases is high. Elevated tumor risk in CKD
might be a result of chronic inflammation, carcinogen
accumulation, oxidative stress, failure of DNA
repair, as well as increased parathyroid hormone.
The paraneoplastic renal failure was associated with
hematologic malignancies, carcinoma, and anti- tumor
treatments. Regarding the high risk of tumor in CKD,
regular tumor screening, such as marker assessment
monitoring, imaging evaluation, and endoscopy is
highly recommended for early diagnosis and a more
successful prognosis.

It is essential to investigate the long-term renal
consequences of recently synthesized anticancer
targets. By understanding the risks of chronic kidney
disease (CKD) and its causes, we may prevent renal
side effects by limiting the prescription or dosage of
anticancer medications and the eligibility for clinical
trial participation in cancer patients. Tumor death
is associated with chronic kidney disease (CKD).
Consequently, strategies to prevent AKI and the shift
from AKI to CKD are needed to improve outcomes for
tumor survivors. Since renin-angiotensin-aldosterone
blockade, sodium-glucose cotransporter 2 suppressors,
and selective mineralocorticoid receptor antagonists are
renal therapies, their effectiveness in treating chronic
kidney disease (CKD) or lowering eGFR elimination
in tumor survivors will be highlighted. The interaction
of renal disorders with tumors influences anti-cancer
therapy. Control of this situation is tough. The pitfalls
of circulating creatinine as a GFR biomarker are
problematic. However, physicians should know about
GFR loss and its effect on chemotherapy.
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