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ABSTRACT

Background: Glomerular filtration rate (GFR) measurements are critical in patients with cancer. A variety of methods are
used to calculate the estimated GFR. The aim of this study is to investigate whether there is a correlation between these
methods and oncologic outcomes according to the stage and treatment agents.

Methods: A total of 153 patients were retrospectively recruited. All GFR measurement methods was determined in all
patients, before the first cycle of chemotherapy and before the subsequent administrations.

Results: In the study population 40% of whom received platinum-based chemotherapy. In this group, overall survival was
statistically significant in patients with a CKD-EPI creatinine value of 65 or greater (p:0.023). When we separated the arms
according to the stage, there was no relationship between CKD-EPI Cystatin C and progression-free survival in metastatic
patients (p: 0.13). In the non-metastatic group, median DFS was 7 months and OS was 13.9 months in patients with CKD-EPI
Cystatine C level above 45 (p:0.005).

Conclusions: Both CKD-EPI creatinine and CKD-EPI cystatin C were significantly associated with overall survival and disease-
free survival in patients receiving platinum-based chemotherapy. When assessed according to the stage, there was a general
survival relationship with CKD-EPI cystatin C in the non-metastatic group and in the other groups there was no significant
correlation with the estimated GFR measurements.
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Amac: Glomertler filtrasyon hizi (GFR) Olctiimleri kanser hastalarinda kritiktir. Tahmini GFR’yi hesaplamak icin cesitli

yontemler kullanilir. Bu ¢alismanin amaci, bu yontemler arasinda bir korelasyon olup olmadigini arastirmak ve onkolojik
sonuglarin evre ve tedavi ajanlarina gore degisip degismedigini arastirmaktir.

Metot: Toplam 153 hasta retrospektif olarak tarandi. Tim hastalarda kemoterapi tedavisinin 1. Siklusu dncesi ve sonraki
kemoterapi sikluslarindan dnce tiim GFR 6l¢im metodlari hesaplanarak kaydedildi.

Sonuglar: Calisma populasyonundaki hastalarin %40'1 platin bazli kemoterapi aldi. Bu grupta CKD-EPI kreatinin degeri 65 ve
Gzerinde olan hastalarda genel sagkalim istatistiksel olarak anlamliydi (p:0,023). Kollari evreye gore ayirdigimizda metastatik
hastalarda CKD-EPI sistatin C ve progresyonsuz sagkalim arasinda istatistiksel olarak anlamli iliski bulunamadi (p:0,13).
Metastatik olmayan grupta CKD-EPI sistatin C seviyesi 45'in lizerinde olan hastalarda ortanca DFS 7 ay ve ortanca OS 13,9 ay
olarak bulundu (p:0,005).

Tartisma: Platin bazli kemoterapi alan hastalarda hem CKD-EPI kreatinin hem de CKD-EPI sistatin C genel sagkalim ve
hastaliksiz sagkalim ile anlaml olarak iliskili bulundu. Evrelere gore degerlendirildiginde, metastatik olmayan grupta CKD-
EPI sistatin C ile genel sagkalim arasinda anlamli iliski bulunmus olup, diger gruplarda tahmini GFR 6l¢ciim metotlar ile
anlamli korelasyon bulunmadi.

Anahtar kelimeler: tahmini glomerular filtrasyon metotlari, kemoterapi, genel sagkalim

INTRODUCTION oncologic outcomes in patients actively receiving cancer

. . . chemotherapy.
Recently, depending on the improvements in cancer by

treatment, life expectancy of cancer patients increasing. MATERIALS AND METHODS

However, this increase in lifetime is encountered more ) . )
We retrospectively enrolled 153 patients who received

systemic chemotherapy in our medical oncology clinic. All
GFR measurement methods were followed before
chemotherapy and during chemotherapy. Eligibility criteria

frequently with treatment complications. One of these is
kidney failure, especially in patients who have been treating
with cisplatin-based chemotherapies. Kidney damage is
encountered in 15% -50% cancer patients during their luded 18 East c tive Oncol
. . included agez ears, Eastern Cooperative Oncolo
chemotherapy [1,2]. For this reason, renal functions should 9 y P i .gy

. . . . . Group (ECOG) performance status 0-2 and serum creatinine
be monitored closely, especially in patients receiving ) o )
. level 1.2 mg/dl. The exclusion criteria were acute or chronic
platinum-based therapy [3]. o R

renal injury, any contraindication for chemotherapy, poor

Exact calculation and determining of the glomerular performance status, uncontrolled diabetes or heart failure.
filtration rate (GFR) is one of the most important criteria to

L All patients had pre-treatment and post-treatment serum
calculate the dosages of chemotherapeutics in cancer

creatinine, cystatin ¢, eGFR levels according to Cockcrauft-
Gault, MDRD and CKD-EPI were calculated as referenced
before [4,5]. Blood samples were taken at least 8 hours after

patients, according to chemotherapeutics narrow blood
level range. Unfortunately, we do not have satisfactory

calculation methods excluding the invasive GFR calculating ) o
fasting. The serum creatinine reference range was 0.51-0.95

mg/dl for females and 0.67-1.17 for males. The serum
cystatin C reference range was 0.52-0.97 mg/ dl.

methods in oncology practice [4]. Direct measurement of
GFR methods are the gold standards such as clearance of
chromium-51 EDTA (51Cr-EDTA), inulin clearance, but these
methods needs administration time, necessitate high  statistics
expertise and have higher cost to use each patients in daily
routine [5]. In this study, we performed GFR measurement
methods and correlations before and after treatment in

All statistical analyses were done with the SPSS 18.0
statistical software program (SPSS, Chicago, IL). Data with
. . , . normal distribution were analyzed using unpaired t test.
cancer patients receiving platinum-based and non-platinum ] )
. Mann-Whitney U test was used for analyzing abnormal
based chemotherapy and we compare these methods with o ) ] .
distributed data. Correlations were studied using

Spearman’s rho test. Before and after values were analyzed
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Table 1. General characteristics of patients

General Characteristics Number (%) Pre-Treatment, IR/SD Post-Treatment, IR/SD
Female 61 (40%)
Male 92 (60%)
Cisplatin 31 (20%)
Carboplatin 31 (20%)
Stage
Early 72 (47%)
Local advance 26 (17%)
Metastatic 55 (36%)

Median OS, months 9.6 (1.3-40)
Median PFS, months 6.3(1.3-39)
Serum Creatinine, mg/dl 0.86 (0.2) 0.97 (0.4-7.1)
Serum Cystatin C, mg/L 1.06 (0.3) 1.01(0.4-3.7)
MDRD 90 (21) 91 (28)
Cockcrauft-Gault 92 (31) 93.5(33)
CKD-EPI, creatinine 91 (21) 90 (24)
CKD-EPI, cystatin 80 (27) 74 (32)

IR: interquartile range, SD: standard deviation, CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration equation, MDRD: Modification of Diet in Renal Disease

CKD EPI Creatinine changes during chematherapy

160

140

100
-
a0
—— -
&0 h———
a0
=
Jf w— 8
i
20 — =
‘-\-H"‘"‘.
o

CKD EPI gystatin C changes during chemaotherapy
1ED

160

140

120 1

100

B0

&0

40

0

0

Figure 1. CKD EPI changes in patients who had deteriorated serum creatinine and cyctatin C with chemotherapy

with Paired-t test. Cut off values were calculated with ROC-
curve analyses. Overall survival was tested with Kaplan-
Meier and Cox regression analysis. All P values were
calculated as two tailed. The P values under 0.05 were
considered as statistically significant.

Informed consent was obtained from all patients before the
treatment. This study was approved by The Ethics
Committee of the Sakarya University Medical Center.

RESULTS
Patients Clinical Features

The mean age of the patients included in the study was 60
years. Of these patients 59 had lung cancers, 31 had breast
cancers and 63 had gastrointestinal cancer. According to the
standard chemotherapy regimens used in clinical practice
for the different tumors, 31 (20%) patients were treated with
cisplatin, 31 (20%) with carboplatin and remaining 91 (40%)
patients were treated non-platin

regimens. General

characteristics of patients were presented in Table 1. Mean
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serum creatinine level before treatment was 0.86 mg/d|, the
median seum cystatin C level was 1.06 mg/dl. At the end of
treatment the median serum creatinine level was 0.90
mg/dl, the median serum cystatin C level was 1.23 mg/dl. At
base line, 14 patients (9%) had elevated serum creatinine
levels and they received chemotherapy according to
guidelines dosage adjustment recommendations.

Only one patient of these 14 patients had acute renal
deterioration during chemotherapy, at the end of
chemotherapy 18 (11.7%) patients had elevated serum
creatinine. In the study group 19% of patients had elevated
cystatin C levels at base line and 32% of patients had
elevated cystatin C levels following the treatment.
According to the CKD EPI calculation of these patients were
presented in Figure 1.

During the chemotherapy period only one patient need
hemodialysis and progressed to end stage renal disease.

ORTADOGU TIP DERG 2019; 11(4): 390-395
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Figure 2. a) CKD EPI Cystatin C for value of 45 and OS differences in lower and higher of this value, b) CKD EPI Creatinine for value of 65

and OS differences in lower and higher of this value

Table 2. Survival outcomes and correlation with cutoff values of CKD EPI calculation

e-GFR method 0OS, months P value DFS/PFS, P value
months

| <45 >45 <45 >45
CKD EPI Cystatin C (metastatic) 6.8 77 0.14 4.8 5.2 0.13
CKD EPI Cystatin C (hnonmetastatic) 6.3 13.9 0.005 5.5 7.0 0.005

| <65 >65 <65 >65
CKD EPI Crea. (metastatic) 7.8 7.7 0.36 7.3 49 0.75
CKD EPI Crea. (nonmetastatic) 9.3 13.3 0.64 53 7.5 0.69

OS: overall survival, DFS: disease free survival, PFS: progression free survival, Chemo: Chemotherapy, Crea.: Creatinnie, 45: cutoff point of CKD EPI cystatin C, 65: cutoff

point of CKD EPI creatinine

In Cox-Regression model, all estimating GFR methods were
analyzed with adjusting the other parameters such as sex,
age, comorbidities and CKD-EPI cystatin C and creatinine
levels following the chemotherapy were significantly
correlated with overall survival (p: 0.007 and p: 0.005,
respectively). Baseline values of all estimating GFR methods
(MDRD, CKD EPI and CGE) did not show significant
correlation with OS as well as after treatment values of
MDRD and CGE.

In patients who had been treated with platinums, according
to CKD-EPI calculation with cystatin c there was a significant
cut off value with OS in the ROC-curve analyses with 70%
sensitivity and 90% specificity for cutoff 45 (p: 0.005). Similar
to platinum arm, there was a significant relationship
between CKD-EPI Cystatin C with overall survival in the non-
platinum arm (p:0.045).Similar to CKD-EPI Cystatin C, we
found a statistically significant relationship between CKD-
EPI creatinine with OS (75% sensitivity and 90% specificity
for cutoff point 65, p:0.001). In the platinum arm, there is an
overall survival benefit was found with CKD-EPI creatinine 65
and above (p:0.023). In the non-platinum arm there was no
significant relationship between CKD-EPI creatinine levels

ORTADOGU MEDICAL JOURNAL 2019; 11(4): 390-395

and OS. The OS differences between the groups according
to the CKD EPI values were presented in Figure 2.

We also analyzed CKD EPI levels for stages and DFS or PFS
and the results were showed in Table 2. Briefly, overall
survival was statistically higher in the non-metastatic group
with a CKD-EPI creatinine value of 45 and above.

When we separated the arms according to the stage, there
was no relationship between CKD-EPI Cystatin C and
progression-free survival in metastatic patients (p:0.13). The
median DFS was 5.5 months and OS was 6.3 months in the
non-metastatic group for CKD-EPI Cystatin C 45 and below
the levels. In the same group, median DFS was 7 months and
OS was 13,9 months in patients with CKD-EPI Cystatine C
level above 45 (p:0.005).

In the non-metastatic group, DFS was 5.3 months and OS
was 9.3 months for those with a CKD-EPI creatinine value of
65 and below. When CKD-EPI creatinine level was compared
to the group above 65, there was no statistical difference for
DFS and OS (p:0.69 and p:0.64, respectively). Similarly, in
patients with metastatic disease, there was no relationship
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between CKD-EPI creatinine value and PFS or OS (p:0.75 and
p:0.36, respectively).

DISCUSSION

In this study, we investigated the correlation of estimated
GFR measurement methods (CKD-EPI, MDRD and Cockcroft-
Gault equation) with oncological outcomes in patients who
were receiving cancer chemotherapy. We found that
estimated CKD-EPI cystatin C and creatinine levels were
significantly correlated with overall survival but not disease
free survival or progression free survival. Baseline values of
all estimating GFR methods (MDRD, CKD EPI and CGE)
cannot predict oncological outcomes as well as after the
treatment values of MDRD and CGE except CKD EPI
methods.

Evaluation of kidney functions for calculating sufficient dose
in cancer treatments that have been treated with
nephrotoxic agents is very important. Exogenous markers,
especially inulin clearance remains the gold standard
method for measuring GFR; however it is expensive,
inconvenient and difficult to measure. Therefore, GFR
measurement methods based on serum creatinine levels are
widely used today. Estimated GFR methods have been
created for non-oncological patient population especially
occurred with patients had chronic kidney disease. The
usefulness of these methods in oncology practice has
limited data [6].

We know that CGE was the most commonly used eGFR
methods in internal medicine practice but, muscle mass and
ethnicity should affect the serum creatinine, and MDRD was
developed. Recently CKD EPI equation was created after
epidemiologic studies [7,8]. The CKD-EPI equation is how
accepted the most accurate estimating method for GFR
prediction [9,10]. Matsushita et al. investigated more than 1
million adults from 25 general population cohorts and they
found that CKD EPI had better outcomes than MDRD to
predict mortality but these populations had especially
chronic kidney disease or end stage renal disease [11]. One
of the recent studies about this topic published by Janowitz
et al. They investigated about 2500 patients who had GFR
results calculated with chromium-51 (51Cr) EDTA excretion
in cancer patients. Cr-EDTA GFR results had been compared
with eGFR methods and they found CKD-EPI was the most
accurate predicting model for GFR calculation [12]. Rhee et
al also investigated 3 GFR methods in cancer patients
treated with platins. They founded MDRD and CKD EPI were
more accurate than CGE equation in Korean population [5].
To our knowledge there is no study in the literature
investigated the relation with oncologic outcomes and eGFR
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methods. Our study has some new findings additionally to
literature, first decreasing CKD EPI equation with cystatin C
levels significantly correlated with decreased overall survival
in cancer patients during chemotherapy irrespective of
stage and chemotherapeutic drugs. Decreasing CKD EPI
creatinine levels has significant correlation with overall
survival only patients treated with platin based regimens.

There are some limitations to our analysis. First, we used a
small number of patients, including lung, breast and
gastrointestinal cancers. On one side, a group of patients
were treated with a single agent chemotherapy, while a
group of patients were treated with a triple agent. On the
other side, the cancer of the patients included in the study is
heterogeneous. Secondly, we did not analyze comorbid
diseases associated with our patients and the use of drugs
to cause renal dysfunction.

In our conclusion, consistent with the literature CKD EPI
equation of GFR has more correlation with oncological
outcomes during cancer chemotherapy. Additionally, when
we are following up our patients during chemotherapy,
cyctatin C based CKD EPI equation should be check in
patient who will treat with platin based regimens and
nonmetastatic stage.
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