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ABSTRACT

Objectives: Nephrotoxicity is a well-recognised dose-limiting adverse effect of cisplatin. Cystone is a polyherbal
formulation with some evidence suggesting it may mitigate cisplatin-induced acute kidney injury (CIAKI).
Purpose: To assess the incidence of CIAKI between the two study arms, to assess the need for a dose modification
after Cystone use, and to assess the difference in values of kidney function tests, outside the definition of acute
kidney injury.

Materials and Methods: In a prospective randomised controlled trial conducted at Ain Shams University
Hospitals, 99 patients undergoing cisplatin-based chemotherapy were randomly assigned to either a Cystone
group (two tablets, 3 times daily throughout chemotherapy) or a control group.

Results: There was no statistically significant difference in CIAKI incidence between the two groups (25% in the
Cystone group vs. 34% in controls). Dose modification rates were also comparable (10.4% vs. 12%). However,
kidney function, as measured by serum creatinine and creatinine clearance, significantly worsened in the control

group.

Conclusion: Although Cystone did not significantly reduce CIAKI incidence, the greater renal function decline
in the control group warrants further investigation into its potential nephroprotective properties.
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INTRODUCTION

Renal dysfunction frequently arises in oncology patients, stemming either from direct tumour
effects or the adverse impact of treatment modalities. Cisplatin, a cornerstone in cancer
chemotherapy, is limited by its nephrotoxic potential, with acute kidney injury (AKI) developing
in approximately 20-30% of recipients.! Cisplatin-induced AKI (CIAKI) carries significant
short- and long-term clinical consequences that extend beyond the immediate episode of renal
dysfunction. Even after apparent recovery, many patients experience incomplete restoration
of baseline renal function, predisposing them to chronic kidney disease.””’ Repeated cisplatin
exposure further compounds this risk, with cumulative tubular injury contributing to progressive
decline in glomerular filtration rate (GFR). CIAKI is also frequently accompanied by electrolyte
derangements, most notably hypomagnesaemia, hypokalaemia and hypocalcaemia, which can
exacerbate morbidity and complicate oncologic care.®! Furthermore, the occurrence of CIAKI
often necessitates chemotherapy dose reductions, treatment delays or substitution with less
effective regimens, potentially compromising cancer control outcomes.!*! Severe CIAKI has been
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independently associated with increased hospitalisation
rates and a higher risk of all-cause mortality in oncology
populations.”!  These sequelae underscore the critical
importance of implementing effective preventive strategies
and vigilant renal monitoring throughout cisplatin-based
treatment courses.

To mitigate nephrotoxicity, the European Society of Medical
Oncology and ASCO recommend hydration strategies and
dosing adjustments based on renal function. Despite these
measures, CIAKI remains a substantial clinical challenge,
often compromising therapeutic continuity."*”! Among
cytotoxic agents, cisplatin is particularly notorious for its
renal toxicity, which involves a combination of renal tubular
uptake, oxidative damage, inflammatory signalling and
apoptosis.[4*]

Among the pathways implicated in CIN is the
overproduction of reactive oxygen species (ROS), along with
renal vasoconstriction and nitric oxide imbalance. Given
these mechanisms, antioxidant therapy has been proposed
as a supportive measure.”'”! Cystone contains multiple
botanicals with reported antioxidant and anti-inflammatory
actions, and its protective effect against nephrotoxic agents
was first described in 1999.01121 Multiple clinical trials
have confirmed the safety and tolerability of Cystone in
both short and long-term use. In a randomised trial, only
mild and self-limiting adverse effects such as dyspepsia
were reported.” A double-blind, placebo-controlled study
by Kumaran and Patki (2011) similarly found no serious
adverse events.'! Another prospective trial confirmed
its safety in patients with ureteric calculi.™™ However,
the clinical literature evaluating Cystone’s efficacy in this
context is sparse and dated. This knowledge gap warrants
updated investigations, particularly in the setting of modern
chemotherapy protocols.

Despite the clinical importance of cisplatin-induced
nephrotoxicity (CIN), the existing literature on the use
of Cystone or similar polyherbal formulations remains
limited and relatively outdated. This scarcity of recent
evidence underscores a notable gap in current knowledge.
Nevertheless, due to the complexity and clinical relevance
of this topic, it remains essential to revisit and critically
evaluate earlier studies, while also promoting new, high-
quality research efforts to enhance clinical understanding
and therapeutic guidance.

MATERIALS AND METHODS

This phase II interventional, randomised, controlled,
prospective, open-label study was conducted at Ain Shams
University Hospitals, involving patients receiving cisplatin-
based chemotherapy.
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Sample size calculation

The sample size was determined using the Power Analysis
and Sample Size (statistical software) (PASS) 11 software,
with a 95% confidence level and a margin of error of +0.15.
Based on findings from a previous study by El-Ghiaty
et al. (2014).1'°) The sample size was calculated assuming a
reduction in AKI incidence from 25% to 10% (absolute risk
reduction of 15%) with o = 0.05 and 80% power, yielding a
requirement of 45 patients per arm. We recruited 99 patients
to account for attrition. The lack of statistical significance in
the primary endpoint suggests either that the true effect size
is smaller than anticipated or that larger studies are required
to detect modest benefits.

Patients

Inclusion and exclusion criteria are illustrated in Table 1.

At baseline, participants were randomly allocated using a
computer-generated system into either the Cystone group
or the control group. The Cystone group received cisplatin-
based chemotherapy along with Cystone tablets (Himalaya
Pharmaceutical Company, India), administered as two tablets
every 8 h throughout the entire course of chemotherapy,
starting the day before treatment initiation.

®

We used Cystone” tablets (Himalaya Wellness Company,
Bengaluru, India), a standardised polyherbal formulation.
Each tablet contained: Didymocarpus pedicellata (130 mg),

Table 1: Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria

Adults aged >18 years Previous cisplatin-based
chemotherapy

Solid malignancies Impaired renal function

scheduled for

cisplatin-based

chemotherapy

(monotherapy or

combination) with
curative or palliative

intent

ECOG performance Impaired hepatic function

status 0-2

Adequate hepatic, Significant systemic comorbidities
renal and bone marrow  interfering with study participation
function (e.g., NYHA class III-IV dyspnoea,

mental health disorders)

Hypersensitivity to Cystone or its
components

Pregnancy

ECOG: Eastern Cooperative Oncology Group, NYHA: New York Heart
Association
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Saxifraga ligulata syn. Bergenia ligulata (98 mg), Rubia
cordifolia (32 mg), Cyperus scariosus (32 mg), Achyranthes
aspera (32 mg), Onosma bracteatum (32 mg), Vernonia
cinerea (32 mg), along with Shilajeet (26 mg) and Hajrul
Yahood bhasma (32 mg). All tablets were obtained from
a (Batch No. 112102580) with an expiry date of July 2024
and were stored in a dry environment at temperatures
below 25°C in accordance with the manufacturer’s
recommendations.

Baseline demographic and clinical characteristics were
collected. Nephrotoxicity was assessed according to the
common terminology criteria for adverse events (CTCAE),
version 5.0, for AKL!” using serum creatinine (s.Cr)
thresholds of 1.2 mg/dL for females and 1.3 mg/dL for males,
and a creatinine clearance (CrCl) cut-off of 60 mL/min. CrCl
was assessed by the Cockcroft-Gault (CG) equation. The
primary endpoint was the incidence of AKI, as defined by
CTCAE v5.0, in each treatment arm. Secondary endpoints
included the need for chemotherapy dose modification and
changes in kidney function parameters beyond the AKI
definition between the two study groups.

Statistical analysis

All statistical procedures were carried out using Statistical

Package for the Social Sciences (SPSS) version 20 for

Windows (SPSS Inc., Chicago, IL, USA). Continuous

variables were expressed as mean and standard deviation.

Categorical variables were expressed as frequencies and

percentages. Chi-square and Fisher’s exact tests were used

to examine the relationship between categorical variables.

Student’s ¢-test is used to assess the statistical significance of

the difference between two study group means. A statistical

significance level of P < 0.05 was used in all tests.

e  FEthical consideration: The study protocol was revised
and approved by the Research Ethics Committee of the
Faculty of Medicine, Ain Shams University (FMASU
REC) operating under Federal Assurance number FWA
000017585, and it was conducted according to the
1964 Declaration of Helsinki and its later amendments.

e  Consent for participation: Informed consent was obtained
from all individual participants included in the study.

RESULTS

A total of 99 patients were randomly allocated to either
study arm (n = 49) or control arm (n = 50). Our patients’
characteristics are described in Table 2. There was balanced
distribution among the two arms regarding gender, age
(mean), weight (mean) and body surface area (mean). The
presence of diabetic versus non-diabetic patients, as well
as hypertensive versus non-hypertensive patients, was also
balanced between the two groups. The study population was
heterogeneous in diagnosis and consequently in the used

cisplatin-containing protocol. However, their difference
in distribution between the two arms was statistically
insignificant. We used 70 mg/m? as a cut-off level, above
which the cisplatin standard dose per cycle is high, and
below 70 mg/m* is considered low-dose cisplatin. There
was predominance of high-dose cisplatin protocols among
the study population, with 75 patients (75.5%), and their
distribution was well balanced between the two groups. The
mean cumulative dose in the Cystone arm was 352 mg, and
in the control arm was 407 mg (P = 0.188).

Of 99 patients, 29 patients (29.2%) have developed AKI of any
grade, and their distribution is shown in Table 3. According
to CTCAE v5, only AKI grades 1 and 2 were reported in our
study population. No AKI grade 3, 4 or 5 was reported. There
was a numerical difference between the two groups regarding
the incidence of grade 1 and 2 AKI. In Cystone group,
11 patients developed Grade 1 compared to 14 in the control
group. Two patients in the Cystone group and three in the
control group had Grade 2 AKI, but this difference was not
statistically significant (P = 0.45).

At the end of treatment, abnormal s.Cr level was found in
5 patients in Cystone arm compared to 11 patients in the
control arm. In addition, an abnormal CrCl level was found
in 1 patient in Cystone arm and 3 patients in the control arm.
However, there was nonstatistically significant difference
between the two groups (P = 0.11 and P = 0.3, respectively).

Need to dose modification due to nephrotoxicity occurred in
5 patients in Cystone arm versus 12 in control arm, but with
no statistical significance (P = 0.8).

As shown in Table 4, there was a difference between the
mean value of initial s.Cr (0.8) and the mean value at the end
of treatment (0.9) in Cystone arm. In the control arm, the
mean value of initial s.Cr was 0.8 (P = 0.139), and at the end
of treatment, it significantly increased to a mean value of 1
(P =0.0001). Similarly, there was a statistically significant drop
in CrCl from an initial mean value of 111 to a mean value of 97
at the end of treatment in the control arm (P = 0.003).

As presented in Table 5, we examined the relationship
between AKI incidence, any grade and various patient and
treatment factors, including the use of other nephrotoxic
agents. Among these variables, only diabetes was discovered
to have a significant correlation with AKI (P = 0.03).

DISCUSSION

CIN remains a common and impactful adverse event,
with estimates indicating that up to one-third of patients
may experience some degree of kidney injury during
treatment.!*'® QOur findings align with this, showing a
CIAKI incidence of 29.2%, reinforcing the relevance of our
cohort to general clinical practice.
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Table 2: Patient characteristics.

Baseline characteristic (%) Cystone arm n=49 Control arm n=50 P-value
Sex assigned at birth (%)
Female 23 (45) 28 (56) 0.7212
Male 28 (54.9) 22 (44)
Age (mean) 47 49 0.460
SD (12.881) SD (12.4)
Weight (mean) 75.33 74.18 0.749
SD (20.8) SD (14.65)
BSA (mean) 1.75 1.78 0.437
SD (0.179) SD (0.180)
Diabetes (%)
No 47 (96) 46 (92) 1
Yes 2 (4) 3(6)
Hypertension (%)
No 41 (83.6) 46 (92) 0.233
Yes 9 (18.4) 4(8)
Diagnosis (%)
Anal 1(2) 1(2) 0.802
Cervix 5(10.2) 9(18)
Cholangiocarcinoma 1(2) 0(0)
Endometrium 0 (0) 1(2)
Germ cell tumour 2(4) 0(0)
Hypopharynx 0(0) 2(4)
Larynx 3(6.1) 4(8)
Maxillary SCC 1(2) 0(0)
Medulloblastoma 1(2) 1(2)
Mesothelioma 8 (16.3) 6 (12)
Metastatic breast cancer 2(4) 3(6)
Metastatic ovarian 0 (0) 2(4)
Metastatic pancreatic (0) 1(2)
Metastatic submandibular gland (2) 0(0)
nasopharynx 3(6.1) 2 (4)
NET 0 (0) 1(2)
NHL 5(10.2) 4(8)
NSCLC 3(6.1) 4 (8)
Osteosarcoma 0 (0) 1(2)
Early pancreatic 0(0) 1(2)
SCLC 3(6.1) 1(2)
Testicular seminoma 0. (0) 1(2)
Thymoma 1.(2) 0(0)
Tongue 1(2) 0(0)
UB 7 (14.2) 4(8)
Vulvar SCC 0 (0) 1(2)
(Contd...)
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Table 2: (Continued).

Baseline characteristic (%) Cystone arm n=49 Control arm n=50 P-value
Chemotherapy protocol (%)
5 fu/cisplatin 1(2) 2(4) 0.099
BEP 2(4) 1(2)
CAP 2 (4) 0(0)
Cisplatin/vincristine/endoxan 1(2) 1(2)
CRT CISPLATIN/21d 5(10.2) 0(0)
CRT CISPLATIN weekly 11 (22.4) 15 (30)
Etoposide/cisplatin 3(6.1) 2 (4)
Gemcitabine cisplatin 10 (20.4) 17 (34)
Gemcitabine cisplatin+crt cisplatin/21d 1(2) 0 (0)
MAP 0 (0) 1(2)
Pemetrexed/cisplatin 8 (16.3) 4(8)
R DHAP 12) 2 (4)
R GDP 3(6.1) 2(4)
TPF 0(0) 2 (4)
Vinorelbine cisplatin 0(0) 1(2)
Cisplatin cumulative dose mean (mg) 352.9 407 0.188
SD (193.767) SD (216.361)
Standard dose per cycle (%)
High 28 (57.1) 26 (52) 0.607
Low 21 (42.9) 24 (48%)

P-values were calculated using independent student’s t-test (for comparison between groups). Bold values indicate statistical significance (P < 0.05). BSA: Body

surface area, SD: Standard deviation, NSCLC: Non-small cell lung cancer, NET: Neuroendocrine tumour, UB: Urinary bladder, SCC: Squamous cell carcinoma, 5FU:
5-fluorouracil; BEP: Bleomycin, etoposide, cisplatin, CAP: Cyclophosphamide, adriamycin, prednisone, CRT: Chemoradiotherapy, MAP: Methotrexate, adriamycin,
cisplatin, R-DHAP: Rituximab, dexamethasone, high-dose ara-C, cisplatin, R-GDP: Rituximab, gemcitabine, dexamethasone, cisplatin, TPF: Docetaxel, cisplatin

Table 3: Outcome comparison between the control arm and Cystone arm.

Outcome Cystone arm (n=49) Control (n=50) Statistical test
n Percentage n Percentage =2 P-value
AKI
No AKI 36 73.5 33 66 MC 0.455
Grade 1 11 224 14 28
Grade 2 2 4.1 3 6
End of treatment s.Cr
Normal 44 89.7 39 78 2.541 0.111
Abnormal 5 10.2 11 22
End of treatment CrCl
Normal 48 2.1 47 8 Fisher 0.0.317
Abnormal 1 97.9 3 92
Need to dose modification
No 44 89.6 38 76 0.062 0.804
Yes 5 10.4 12 24

P-values were calculated using the Monte Carlo exact test (MC test), which is an extension of the Chi-square test. Bold values indicate statistical
significance. AKI: Acute kidney injury, s.Cr: Serum creatinine, CrCl: Creatinine clearance; CTCAE: Common terminology criteria for adverse events;
MC: Monte carlo
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Table 4: Difference between each arm as regards their serum creatinine and creatinine clearance.

Cystone arm Initial (n=49) End of treatment (n=49) Statistical test

X SD X SD Paired t test Significance
s.Cr 0.8929 0.26610 0.9637 0.36746 —-1.504 0.139
CrCl 105.3155 34.62483 98.666 33.4136 1.409 0.166
Control arm Initial End of treatment Statistical test

X SD X SD Independent ¢ test Significance
s.Cr 0.838 0.2364 1.012 0.4134 -3.845 0.000**
CrCl 111.10 44.059 97.36 41.633 3.172 0.003*

*and ** denote statistical significance at P < 0.05 and P < 0.01 respectively. s.Cr: Serum creatinine, CrCl: Creatinine clearance, SD: Standard deviation

Table 5: Correlation between AKI incidence and patient and treatment variables (1=99).

Patients’ characteristics AKI G1 and 2 P-value
No (% of total population) Yes (% of who developed AKI)

Age (median) 50 54 0.467

Diabetes (%)
No 68 (97.1) 25 (86.2) 0.038*
Yes 2(2.9) 4(13.8)

Hypertension (%)
No 60 (85.7) 27 (93.1) 0.305
Yes 10 (14.3) 2(6.9)

Use of another nephrotoxic drug (%)
No 63 (91.3) 23 (85.2) 0.378
Yes 6 (8.7) 4(14.8)

Dose (%)
Low 29 (41.4) 16 (55.2) 0.211
High 41 (58.6) 13 (44.86)

Cumulative dose in mg (median) 365 330 0.872

P-values were calculated using independent student’s t-test for continuous variables (age, cumulative dose) and Chi-square test (with Monte carlo exact test

when expected counts were small) for categorical variables (diabetes, hypertension, nephrotoxic drug use, dose). Whenever the expected values in one or
more of the cells in a 2x2 tables was less than 5, Fisher exact test was used instead. In larger than 2x2 cross-tables, Mont Carlo test was applied whenever
the expected value in 2 or more of the cells was less than 5. Testing the difference in normally distributed continuous variables between two groups was
done using students t-test, paired T test for one group and Pearson correlation. Bold values indicate statistical significance (P < 0.05). * denotes statistical

significance at P < 0.05. AKI: Acute kidney injury, ECOG: Eastern cooperative oncology group, BSA: Body surface area, CrCl: Creatinine clearance

Our selected dosing regimen—-two tablets administered every
8 h-was informed by these earlier trials."*!! It was instructed
that Cystone would be continued until 21 days after the last
chemotherapy cycle, considering that CIN most often occurs
within the first 10 days following administration.>*!

A previous clinical trial investigated Cystone, and it used
both s.Cr-based and 24-h urine creatinine-based GFR,
while another study measured cystatin C levels in addition
to s.Cr and CG equation for CrCl to assess CIAKL[®2! GFR
remains the most widely accepted parameter for assessing
renal function.””’ GFR and CrCl were evaluated using the
CG equation, a widely accepted and practical method in
oncology care.[7?2%
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By excluding individuals with baseline renal impairment,
uncontrolled diabetes or uncontrolled hypertension, we
aimed to minimise confounding variables. This allowed for
a more focused assessment of Cystone’s potential role in
preserving renal function across various cisplatin dosing
strategies.”

Unlike some prior trials!'®®” that only evaluated standard-
dose cisplatin (75 mg/m?), we included a broader spectrum
of dosing protocols. Patients were subsequently stratified by
dose intensity, using 70 mg/m? as a cut-off, which may have
influenced statistical outcomes. A more targeted stratified
randomisation approach may yield clearer results in future
investigations.
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Comparative studies, including one by El-Ghiaty et al,
reported significant renal protection with Cystone among
48 Egyptian patients, like our population. In their study,
Cystone group was significantly less affected by CIN, 64%
compared to 23% in the control arm (P = 0.01).1¢ In a pilot
study involving 43 cancer patients receiving cisplatin at a
dose of 75 mg/m? no significant changes were observed in
either s.Cr-based GFR (P = 0.453) or 24-h urine creatinine-
based GFR (P = 0.397) throughout the study. Conversely, the
control group exhibited significant alterations in both s.Cr-
based GFR (P = 0.013) and 24-h urine creatinine-based GFR
(P =0.016), with the s.Cr-based GFR increased by 2.3 units
in the intervention group compared to a rise of 10.5 units in
the control group (P = 0.005).12

However, our study did not demonstrate a statistically
significant reduction in CIAKI incidence (P = 0.4). Despite
this, our findings paralleled previous work in that the control
group showed a significantly greater decline in renal function
markers. As shown in Table 4, the control group demonstrated
a statistically significant increase in s.Cr of 3 units between
baseline and end-of-treatment values (P = 0.0001; [Table 4]).
Moreover, the reduction in mean CrCl from 111 to 97 was
also significant (P = 0.003), indicating a notable decline in
renal function over the course of treatment.

Furthermore, we addressed the theoretical concern that
Cystone, by modulating oxidative stress, might compromise
cisplatin’s antitumour efficacy. Our review of available
literature found no definitive evidence supporting or refuting
this possibility, underscoring the need for long-term outcome
studies.!10:16:2024)

A noteworthy observation was the higher CIAKI incidence
among diabetic patients, reinforcing the known vulnerability
of this subgroup. While we ensured balanced distribution
between study arms, the significant difference (13.8% vs.
2.9%, P = 0.03) emphasises the need for tailored preventive
strategies in diabetic oncology patients.

CONCLUSION

In this open-label, randomised trial, Cystone demonstrated
a potential trend toward nephroprotection in patients
receiving cisplatin-based chemotherapy, although the
primary endpoint of AKI incidence did not reach statistical
significance. While the heterogeneity of tumour types
and treatment protocols limits strict generalisability, the
pragmatic design reflects real-world clinical practice in which
cisplatin is used across diverse cancer settings. The observed
findings suggest a potential nephroprotective effect of
Cystone; however, these results are exploratory and should be
interpreted as hypothesis-generating. Confirmation through
larger, homogeneous, placebo-controlled trials is warranted
before these findings can be translated into routine clinical
practice.

Ethical approval: The research/study was approved by the
Institutional Review Board at Ain Shams University Faculty of
Medicine Research Ethics Committee, REC/FWA000017585,
approval number FMA M D 198/2020, dated 12th September 2020.

Declaration of patient consent: The authors certify that they have
obtained all appropriate patient consent.

Financial support and sponsorship: Nil.

Conflicts of interest: There are no conflicts of interest.

Use of artificial intelligence (AI)-assisted technology for
manuscript preparation: The authors confirm that they have used
artificial intelligence (AI)-assisted technology for correcting any
grammar and formatting mistakes.

REFERENCES

1. Crona DJ, Faso A, Nishijima TE, McGraw KA, Galsky MD,
Milowsky MI. A systematic review of strategies to prevent
cisplatin-induced nephrotoxicity. Oncologist 2017;22:609-19.

2. Latcha S, Jaimes EA, Patil S, Glezerman IG, Mehta S,
Flombaum CD. Long-term renal outcomes after cisplatin
treatment. Clin ] Am Soc Nephrol 2016;11:1173-9.

3. Perazella MA. In: Post TW, editor. Cisplatin nephrotoxicity:
Nephron injury mechanisms, prevention, and management.
Waltham, MA: UpToDate, Inc.; 2023. Available from: https://
www.uptodate.com [Last accessed on 2025 Feb 18].

4. Mcsweeney KR, Gadanec LK, Zulli A, Ali BA, Zulli A,
Apostolopoulos V. Mechanisms of cisplatin-induced acute
kidney injury . Cancers (Basel) 2021;13:1-42.

5. Rosner MH, Perazella MA. Acute kidney injury in the patient
with cancer. Kidney Int 2019;96:1077-88.

6. Sainamthip P, Saichaemchan S, Satirapoj B, Prasongsook N.
The effect of intravenous mannitol combined with normal
saline in preventing cisplatin-induced nephrotoxicity:
A randomized, double-blind, placebo-controlled trial. JCO
Glob Oncol 2022;8:2100275.

7. Horie S, Oya M, Nangaku M, Yasuda Y, Komatsu Y, Yanagita M,
et al. Guidelines for treatment of renal injury during cancer
chemotherapy 2016. Clin Exp Nephrol 2018;22:210-44.

8. Gomez-Ruiz S, Maksimovi¢-Ivani¢é D, Mijatovi¢ S,
Kaluderovi¢ GN. On the discovery, biological effects, and use
of cisplatin and metallocenes in anticancer chemotherapy.
Bioinorg Chem Appl 2012;2012:140284.

9. Hamroun A, Lenain R, Bigna J], Speyer E, Bui L, Chamley P,
et al. Prevention of cisplatin-induced acute kidney injury:
A systematic review and meta-analysis. Drugs 2019;79:1567-82.

10. Fang CY, Lou DY, Zhou LQ, Wang JC, Yang B, He QJ, et al.
Natural products: Potential treatments for cisplatin-induced
nephrotoxicity. Acta Pharmacol Sin 2021;42:1951-69.

11. Karamakar D, Patki P. Evaluation of efficacy and safety of a herbal
formulation cystone in the management of urolithiasis: Meta-
analysis of 50 clinical studies. Int ] Altern Med 2012;8:1-10.

12. Rao M, Praveen Rao PN, Kamath R, Rao MN. Reduction of
cisplatin-induced nephrotoxicity by cystone, a polyherbal
ayurvedic preparation, in C57BL/6] mice bearing BI6F1
melanoma  without reducing its antitumor activity.
J Ethnopharmacol 1999;68:77-81.

13. Palaniyamma D, Jeyaraman R. Evaluation of efficacy and safety
of a herbal formulation cystone forte in the management of

Indian Journal of Physiology and Pharmacology « Article in Press | 7



Mohammed, et al.: Cystone and cisplatin-induced acute kidney injury

14.

15.

16.

17.

18.

19.

20.

urolithiasis. ] Urol Res 2017;4:1093.

Kumaran MG, Patki PS. Evaluation of an ayurvedic
formulation (cystone), in urolithiasis: A double-blind, placebo-
controlled study. Eur J Integr Med 2011;3:23-8.

Mohanty NK, Nayak RL, Patki PS. Safety and efficacy of an
ayurvedic formulation cystone in management of ureteric
calculi: A prospective randomized placebo controlled study.
Am ] Pharmacol Toxicol 2010;5:58-64.

El-Ghiaty MA, Ibrahim OM, Abdou SM, Hussein FZ.
Evaluation of the protective effect of cystone against cisplatin-
induced nephrotoxicity in cancer patients, and its influence on
cisplatin antitumor activity. Int Urol Nephrol 2014;46:1367-73.
Cancer Institute N. Common terminology criteria for adverse
events (CTCAE) common terminology criteria for adverse
events (CTCAE) v5.0; 2017. Available from: https://www.
meddra.org [Last accessed on 2025 Feb 18].

Pabla N, Dong Z. Cisplatin nephrotoxicity: Mechanisms and
renoprotective strategies. Kidney Int 2008;73:994-1007.
Tamadon MR, Tirom S, Ghahremanfar F Baradaran A,
Ghorbani R. Evaluation of the protective effect of Cystone
against cisplatin-induced nephrotoxicity in patients with
cancer: A pilot study. Int ] Prev Med 2019;10:180.

Tamadon MR, Tirom S, Ghahremanfard F, Baradaran A,
Ghorbani R. Evaluation of the protective effect of cystone

Indian Journal of Physiology and Pharmacology « Article in Press |

8

21.

22.

23.

24.

against cisplatin-induced nephrotoxicity in patients with
cancer: A pilot study. Int J Prev Med 2019;10:180.

Levey AS, Stevens LA, Schmid CH, Zhang Y, Castro AF 3%,
Feldman HI, et al. A new equation to estimate glomerular
filtration rate. Ann Intern Med 2009;150:604-12.

Torres Da Costa e Silva V, Costalonga EC, Coelho FO,
Caires RA, Burdmann EA. Assessment of kidney function in
patients with cancer. Adv Chronic Kidney Dis 2018;25:49-56.
Al-Osali ME, Al-Qassabi SS, Al-Harthi SM. Assessment of
glomerular filtration rates by cockcroft-gault and modification
of diet in renal disease equations in a cohort of Omani patients.
Sultan Qaboos Univ Med ] 2014;14:e72-9.

Casanova AG, Hernandez-sanchez MT, Lopez-hernandez FJ,
Martinez-Salgado C, Prieto M, Vicente-Vicente L, et al.
Systematic review and meta-analysis of the efficacy of clinically
tested protectants of cisplatin nephrotoxicity. Eur ] Clin
Pharmol 2020;76:23-33.

How to cite this article: Mohammed N, AbdAllah H, AbdALWahab S,
Abdelhakim KN, Nofal A. Evaluation of the nephroprotective role of
cystone in patients receiving cisplatin-based chemotherapy. Indian J
Physiol Pharmacol. doi: 10.25259/IJPP_97_2025



https://dx.doi.org/10.25259/IJPP_97_2025

