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Background: This study aims to discuss the application value of serum cystatin C (Cys C) in detecting
early renal function injury in elderly patients with malignant tumors after chemotherapy.

Methods: The data at different chemotherapy time points (before chemotherapy, after two cycles of
chemotherapy, and after four cycles of chemotherapy) were analyzed.

Results: Serum Cys C was significantly higher after chemotherapy than before chemotherapy in elderly
patients with malignant tumors, and the endogenous creatinine clearance rate (CCr) significantly decreased.
These were significantly correlated. However, there was no significant change in serum creatinine (SCr)
and blood urea nitrogen (BUN). Cys C continued to increase with the prolonged time of chemotherapy. In
addition, Cys C was sensitive for detecting renal impairment caused by platinum-based chemotherapy drugs.
Conclusions: The diagnostic effect of Cys C on early renal function injury after chemotherapy in elderly
patients with malignant tumors is better, when compared to traditional renal function test items, such as SCr,

BUN and CCr.
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Introduction renal impairment caused by chronic nephritis, diabetic
. . nephropathy and hypertensive nephropathy (1). However.
Chemotherapy is one of the main treatment approaches for phrop . y Yp PRrop y ( .) ’
. few studies have been conducted on application value of
malignant tumors. However, the chemotherapy can lead } ) o
. . . P Cys C, as a marker of GFR in evaluating renal impairment
to a series of toxic reactions. Renal toxicity is a common

serious toxic side effect of chemotherapy drugs. Since induced by chemotherapy, and its effect remains uncertain.

the renal function reserve of elderly patients is reduced,
renal function would more likely be damaged during
chemotherapy. Therefore, more attention should be given
to the monitoring of renal function during chemotherapy
in elderly patients with tumors. The role of serum
cystatin C (Cys C), as an intrinsic marker of glomerular
filtration rate (GFR), is gaining more and more attention.
This has been studied more in the monitoring of early
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Furthermore, fewer studies have been conducted on the
monitoring of renal function after chemotherapy in elderly
patients with tumors. In the present study, the evaluation
function of Cys C on renal impairment during postoperative
adjuvant chemotherapy in elderly patients with malignant
tumors was investigated via the dynamic observation of the
postoperative changes in serum Cys C, serum creatinine

(SCr), blood urea nitrogen (BUN) and endogenous
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creatinine clearance rate (CCr) in elderly patients with
malignant tumor before and after chemotherapy.

Methods

This study was conducted in accordance with the
Declaration of Helsinki and it was conducted with
approval from the Ethics Committee of Qingdao Cancer
Hospital. Written informed consent was obtained from the
participants.

Research object

A total of 124 elderly patients with malignant tumors were
selected as study subjects. These patients were diagnosed
and received postoperative chemotherapy in Qilu Hospital
from October 2010 to October 2011. Among these patients,
76 patients were male and 48 patients were female, with
a median age of 68 years old (range, 65-75 years old).
Furthermore, among these patients, 28 patients had lung
cancer, 45 patients had gastrointestinal tumors, 26 patients
had breast cancer, and 25 patients had other malignant
tumors. Meanwhile, 69 healthy subjects of the same age
were randomly selected and assigned into the control
group, in order to exclude the influence of tumor factors.
Among these subjects, 42 subjects were male and 27 subjects
were female. All chemotherapy regimens were performed
according to the National Comprehensive Cancer Network
(NCCN) Guidelines. The 124 patients were divided into
two groups: platinum-based (cisplatin for injection or
carboplatin for injection, Qilu Pharmaceutical Co., Ltd.
Jinan, Shandong) chemotherapy group (n=77) and non-
platinum-based chemotherapy group (n=47).

Specimen collection and preservation

Five mL of peripheral venous blood was collected from
each elderly patient with adjuvant chemotherapy on an
empty stomach, before the first chemotherapy after the
operation, after two cycles of chemotherapy, and after four
cycles of chemotherapy, respectively. Then the samples
were placed in a disposable biochemical vacuum blood
collection tube. In the control group, 5 mL of peripheral
venous blood was also collected on an empty stomach
from each subject during the physical examination, and the
samples were placed in a disposable biochemical vacuum
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blood collection tube.

Main instruments and reagents

Japanese Roche Cobas 8000 automatic biochemical
analyzer; Roche kit (Shanghai Roche Pharmaceutical Co.,
Ltd.); Sichuan Xincheng Kit (Shandong Misaite Medical
Device Co., Ltd.).

Testing methods

Basic information, such as the age, gender, height and
weight of all subjects in the chemotherapy groups and
control group, was measured and recorded, respectively.
The Cys C, SCr and BUN tests were all completed in
an automatic biochemical analyzer. CCr was calculated
according to the Cockeroft-Gault formula (2), and corrected
based on the standard body surface area of 1.73 m’.

CCr =(140- age) x2.12x weight x K/BSA x SCr

Remarks: in the formula, the unit of body weight is kg.
BSA is the body surface area, and the unit is m’. The unit of
SCr is umol/L. K is 1 (male) or 0.85 (female).

The body surface area (BSA) was calculated according to
the Stevenson formula. BSA =0.0061x height (cm) +0.0128x
weight (kg) -0.1529.

Statistical analysis

The statistical analysis was conducted using SPSS 17.0
statistical software. All data were presented as ¥+ standard
deviation (SD). The tests performed included #-test, Mann
Whitney U-test, Spearman’s rank correlation test, F-test
and g-test. The area under the curves (AUCs) of Cys C,
BUN, SCr and CCr were compared using receiver operator
characteristic (ROC) curves. The difference was statistically
significant when the P value was <0.05 in all tests, and this
was remarkably and statistically significant when the P value
was <0.01.

Results

Buasic information and the expression of Cys C, SCr, BUN
and CCr in the chemotherapy groups and control group

In the present study, elderly patients with malignant tumors
after the operation were enrolled in the chemotherapy
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Table 1 Comparison of basic information and the expression of Cys C, SCr, BUN and CCr in the chemotherapy groups and control group

Basic information The chemotherapy group The control group P

Age (years old) 67.64+3.37 69.4+3.12 0.67
Male/female 76/48 42/27 0.42
Height (cm) 165.3+8.2 65.8+7.47 0.88
Weight (kg) 70.16+9.6 72.25+12.71 0.43
Body surface area (m?) 1.69+0.23 1.73+£0.42 0.57
SCr (umol/L) 62.73+11.61 67.3+11.23 0.54
Cys C (mg/L) 0.95+0.15 0.97+0.29 0.79
BUN (mmol/L) 4.62+1.24 5.03+0.32 0.094
CCr (mL/min/1.73 m?) 81.99+17.28 78.25+£12.71 0.39

Mann-Whitney U test was applied to sex, and sample t-test was applied to the others. Cys C, serum cystatin C; CCr, creatinine clearance
rate; SCr, serum creatinine; BUN, blood urea nitrogen.

Table 2 Expression of Cys C, SCr, BUN and CCr in the chemotherapy group before chemotherapy, after two cycles of chemotherapy and after
four cycles of chemotherapy

Index Before chemotherapy After two cycles of chemotherapy After four cycles of chemotherapy
Cys C (mg/L) 0.95+0.15 0.97+0.14 (P=0.11) 1.03+0.17 (P=0.01)

SCr (umol/L) 62.73+11.61 62.9+12.1 (P=0.86) 64.95+14.89 (P=0.07)
BUN (mmol/L) 4.62+1.24 4.83+1.37 (P=0.23) 5.88+1.13 (P=0.068)

CCr (mL/min/1.73 m?) 81.99+17.28 80.97+18.15 (P=0.64) 79.09+24.49 (P=0.027)

Paired t-test was used. Cys C, serum cystatin C; CCr, creatinine clearance rate; SCr, serum creatinine; BUN, blood urea nitrogen.

groups, and their age ranged within 65-75 years old.
Meanwhile, healthy subjects of the same age were selected

the two groups.

and enrolled into the control group. The difference in

Expression of Cys C, SCr;, BUN and CCr in the
chemotberapy group before chemotherapy, after two cycles
of chemotherapy and after four cycles of chemotherapy

age, gender, height, weight and body surface area was not
significant between the chemotherapy group and control
group (Table 1). The expression of serum Cys C after the

operation was 0.97+0.29 mg/L in elderly patients with
malignant tumors and 0.95+0.15 mg/L in healthy subjects,
but the difference was not statistically significant (P=0.79).
Therefore, the influence of tumor factors can be excluded.
Furthermore, the difference in SCr, BUN and CCr was not
statistically significant (P=0.54, 0.094, 0.39) between the
two groups. Therefore, these are well-comparable between
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Table 2 showed that there were no significant changes
(P=0.11, 0.86, 0.23, 0.64) in Cys C, SCr, BUN and CCr in
elderly patients after two cycles of adjuvant chemotherapy.
However, Cys C significantly increased after four cycles of
adjuvant chemotherapy (P=0.01), while CCr significantly
decreased (P=0.027), when compared to that before
chemotherapy. There were no significant changes (P=0.07,
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Table 3 Expression levels of the four parameters from the increase in Cys C level after two cycles of adjuvant chemotherapy to the completion of

four cycles of adjuvant chemotherapy

Index Before chemotherapy After two cycles of chemotherapy After four cycles of chemotherapy
Cys C (mg/L) 1.05+0.17 1.16+0.09 (P=0.09) 1.20+0.14 (P=0.007)

SCr (umol/L) 64.24+11.37 66.71+£12.24 (P=0.14) 68.21+11.96 (P=0.015)

BUN (mmol/L) 4.47+1.08 5.35+1.39 (P=0.07) 5.8+2.05 (P=0.023)

CCr (mL/min/1.73 m?) 80.72+£17.3 77.6+£17.08 (P=0.14) 70.07+19.58 (P=0.009)

Paired t-test was used. Cys C, serum cystatin C; CCr, creatinine clearance rate; SCr, serum creatinine; BUN, blood urea nitrogen.

0.068) in SCr and BUN, when compared to that before
chemotherapy.

Expression levels of the four parameters from the increase
in Cys C level after two cycles of adjuvant chemotherapy to
the completion of four cycles of adjuvant chemotherapy

In the present study, the expression of Cys C, SCr, BUN
and CCr before chemotherapy was all within the normal
range in 20 elderly patients with malignant tumors.
However, the experience of Cys C was higher than the
normal range (>1.09 mg/L) after two cycles of adjuvant
chemotherapy, while the expression of SCr, BUN and CCr
remained within the normal range (P=0.14, 0.07, 0.14).
In addition, it was observed that the level of Cys C was
significantly higher (P=0.007) after four cycles of adjuvant
chemotherapy in elderly patients, while the level of CCr was
significantly lower (P=0.009) than that before the adjuvant
chemotherapy. That is, CCr was <75 mL/min/1.73 m"’.
Furthermore, the levels of SCr and BUN were also
significantly higher (P=0.015, 0.023) than those before the
adjuvant chemotherapy (Table 3).

Expression of Cys C, SCr; BUN and CCr in the
platinum-based chemotherapy group and
non-platinum-based chemotherapy group

According to the chemotherapy regimen, the elderly
patients who received adjuvant chemotherapy were
divided into two groups: platinum-based chemotherapy
group (n=77) and non-platinum-based chemotherapy
group (n=47). After two cycles of adjuvant chemotherapy,
the difference in expression of Cys C, SCr, BUN and
CCr in the platinum-based chemotherapy group was not
significantly, when compared to that before chemotherapy.
After four cycles of adjuvant chemotherapy, the expression
of Cys C increased, while the expression CCr decreased.
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The two GFR markers of SCr and BUN remained
unchanged (7able 4). In the non-platinum chemotherapy
group, there were no significant changes in Cys C, SCr,

BUN and CCr after two cycles and four cycles of adjuvant
chemotherapy (7able 5).

The correlation among Cys C, SCr;, BUN and CCr

Table 6 showed that there was a certain correlation among
Cys C, SCr, BUN and CCr in the control group (r=-0.78,
-0.41, -0.27). The correlation between Cys C and CCr
was significantly better than the latter two, showing a high
correlation. Furthermore, there was a correlation (r=-0.82,
-0.49, -0.25) among Cys C, SCr, BUN and CCr in the
chemotherapy group. However, the correlation coefficient
between Cys C and CCr was remained the highest, showing
a high correlation.

ROC curve comparison

The area under the curve (AUC) of Cys C, CCr, SCr
and BUN were 0.82, 0.81, 0.72 and 0.65, respectively,
and Cys C and CCr had the largest values (P<0.01). After
chemotherapy, the AUC*® of Cys C, CCr, SCr and BUN
was 0.93, 0.91, 0.85 and 0.73, respectively, and Cys C had
the largest value (P<0.01) (Figures 1 and 2).

Discussion

Chemotherapy will inevitably damage normal tissues and
organs, in which renal impairment is more common (3),
and most chemotherapy drugs have varying degrees of
renal toxicity. As a broad-spectrum and effective drug for
chemotherapy, platinum-based drugs have been widely
used in the treatment of various solid tumors and malignant
tumors of the blood system (4). However, it is also the main
chemotherapy drug that results in renal impairment (5).
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Index Before chemotherapy After two cycles of chemotherapy After four cycles of chemotherapy
Cys C (mg/L) 0.98+0.15 1.00+0.14 (P=0.15) 1.07+0.17 (P=0.003)

SCr (umol/L) 63.44+11.04 64.56+10.89 (P=0.37) 67.81+15.71 (P=0.087)
BUN (mmol/L) 4.65+1.28 4.89+1.54 (P=0.34) 6.29+7.5 (P=0.12)

CCr (mL/min/1.73 m?) 81.6+£16.3 80.59+16.44 (P=0.54) 78.57+26.94 (P=0.037)

Paired t-test was used. Cys C, serum cystatin C; CCr, creatinine clearance rate; SCr, serum creatinine; BUN, blood urea nitrogen.

Table 5 Expression of Cys C, SCr, BUN and CCr in the non-platinum-based chemotherapy group

Index BEFORE chemotherapy After two cycles of chemotherapy After four cycles of chemotherapy
Cys C (mg/L) 0.90+0.17 0.92+0.14 (P=0.44) 0.96+0.14 (P=0.14)

SCr (umol/L) 61.57+12.17 61.18+12.89 (P=0.32) 61.26+11.96 (P=0.3)

BUN (mmol/L) 457+1.18 4.7421.01 (P=0.46) 5.20+1.13 (P=0.093)

CCr (mL/min/1.73 m? 82.63+19.27 81.59+20.78 (P=0.2) 79.94+19.58 (P=0.27)

Paired t-test was used. Cys C, serum cystatin C; CCr, creatinine clearance rate; SCr, serum creatinine; BUN, blood urea nitrogen.

Table 6 The correlation among Cys C, SCr, BUN and CCr in the chemotherapy and control groups

CCr (mL/min)
Index The control group The chemotherapy group
r P r P
Cys C(mg/L) -0.78 <0.01 -0.82 <0.01
SCr (umol/L) -0.41 <0.01 -0.49 <0.01
BUN (mmol/L) -0.27 <0.01 -0.25 <0.05

Cys C, serum cystatin C; CCr, creatinine clearance rate; SCr, serum creatinine; BUN, blood urea nitrogen.

Elderly cancer patients with decreased renal reserve
function is a high risk group for renal impairment.
Therefore, with respect to elderly cancer patients receiving
chemotherapy, especially those using platinum-based
chemotherapy regimens, attention should be given on the
changes in renal function (6).

GFR is one of the most important indexes that reflect
the renal function. The “gold standard” for the clinical
detection of GFR is inulin clearance. The inulin is filtered
through the glomerulus without being reabsorbed and
secreted by renal tubules. Hence, it can accurately reflect
GFR. Nonetheless, as an exogenous substance, the inulin
requires intravenous infusion, which is not convenient
to use. The clearance rate represented by radioisotope

markers (such as *'Cr-EDTA or 99mTc-DTPA) is time-

© Translational Cancer Research. All rights reserved.

consuming, expensive and radioactive, and its clinical
application is limited (7). BUN and SCr are the common
indexes used to evaluate the renal function. However, the
levels of BUN and SCr are associated with gender, muscle
content, protein intake and metabolic level. Furthermore,
the creatinine excretion from the body is through renal
filtration and renal tubule secretion. When GFR decreases
to 50% of the normal range, SCr can still remain within the
normal range. However, since the specificity and sensitivity
are relatively low, the value in the monitoring of early
renal impairment is limited. CCr is a common approach to
evaluate the renal function in clinic. However, it takes time
to collect the urine. Furthermore, the operation process is
tedious, inaccurate and inconvenient, and the results cannot
be reported in time. Therefore, it is also limited in clinical
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application.

Cys C (also known as cysteinase inhibitor C) has been
considered to be an ideal endogenous marker for CCr.
Its structure and function were identified in the 1980s.
It is a non-glycosylated elliptical small molecule protein,
which comprises of 120 amino acids with a molecular
weight of 13.3 KD. Furthermore, the pH value of Cys
C is 8.6, and the isoelectric point is 9.3. In addition, it
has a positive charge under physiological conditions (8).
As a member of cystine protease inhibitor superfamily 2,
the Cys C is the most important cysteinase inhibitor. Its
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main physiological function is to manage cell secretion
or necrosis, since cysteine proteinase leaks from lysosome
during apoptosis (9). The human Cys C gene is located at
the chromosome 20 (10) and belongs to a “housekeeping
gene”. It is continuously expressed in most tissues, and is
widely distributed iz vivo, with the highest concentration
in seminal plasma and spinal cord fluid, and the lowest
concentration in urine (11). The molecular weight of Cys
C is small and positively charged, which can be completely
filtered through the kidney. Furthermore, it is not secreted
by the renal tubule, but is completely reabsorbed by the
proximal tubule, which subsequently decomposes and
blocks it from returning to the blood. In addition, the Cys
C is not affected by gender, age, inflammation, muscle
and other factors. Hence, the Cys C is theoretically a
reliable endogenous marker for GFR. Recent studies have
also confirmed that the Cys C is an ideal endogenous
marker for monitoring GFR, and has high sensitivity for
detecting early renal impairment (12). Serum Cys C is of
great value in monitoring the renal function of patients
with acute renal failure (13), renal transplantation (14) and
diabetic nephropathy (15). Other studies have reported
that the Cys C can better represent the GFR (16) in the
elderly. However, there are few clinical data on the serum
Cys C for the evaluation of renal impairment induced by
chemotherapy drugs, especially for the monitoring of renal
function in elderly patients with malignant tumors after
chemotherapy. Wilson et a/l. (17) compared the accuracy of
Cys C, CCr and SCr in the evaluation of GFR in patients
with head and neck cancer, who received platinum-based
chemotherapy. The results revealed that the Cys C was
more sensitive to renal impairment, when compared to SCr,
and that it maintained a good correlation with CCr. It has
been preliminarily confirmed that the serum Cys C could
replace CCr in the monitoring of early renal impairment
after chemotherapy.

In the present study, the Cys C, SCr, BUN and CCr
were selected as renal function markers during adjuvant
chemotherapy in elderly patients with malignant tumors,
and these four markers were analyzed and compared. There
was no significant difference in Cys C, SCr, BUN and CCr
before chemotherapy among elderly patients between the
chemotherapy group and healthy subjects of the same age.
Furthermore, there was no significant change in the four
parameters after two cycles of adjuvant chemotherapy.
However, the Cys C increased and CCr decreased after
four cycles of adjuvant chemotherapy, but SCr and BUN
still did not significantly change. Thus, it can be observed
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that Cys C could be used as a sensitive marker for renal
impairment in elderly patients with malignant tumors
during the adjuvant chemotherapy, while SCr and BUN
have limited value in determining renal impairment caused
by chemotherapy in elderly patients. Kawakami ez al. (18)
investigated 41 tumor patients. Among these patients, 35
patients were treated with platinum-based chemotherapy
regimen. The blood samples were collected before and
after chemotherapy, and the clearance rates of Cys C,
SCr and inulin were measured. The results revealed that
the serum level of Cys C increased by 21% and the inulin
clearance decreased by 23%. In contrast, there was no
significant change in the level of SCr before and after the
chemotherapy. In addition, it also revealed that Cys C was
more sensitive than SCr. In combining these with the area
under the receiver operating characteristics (AUROC)
curves of subjects, it could be inferred that Cys C could
be used as a sensitive index for GFR in the course of the
postoperative adjuvant chemotherapy of elderly patients
with malignant tumors, and that this could more sensitively
reflect the renal impairment, when compared to SCr and
BUN. The Cys C can replace CCr in monitoring renal
function damage during the chemotherapy in elderly
cancer patients due to its simplicity, stability, sensitivity
and accuracy. However, there are some differences in the
reports between the present study and some previous
studies. The study results of Kawakami ez 4/. (18) indicated
that the expression of Cys C immediately increased after
chemotherapy. However, the expression of Cys C did not
increase after two cycles of adjuvant chemotherapy, but
increased after four cycles of adjuvant chemotherapy, when
compared to that before chemotherapy. The increase in Cys
C level was slow and failed to monitor the renal function
damage induced by the first chemotherapy. Hence, it was
generally considered that there was no significant difference
in serum Cys C level between the tumor patients and
healthy subjects. Nevertheless, in recent years, it has been
reported that the expression of Cys C may be elevated
(19) in tumor tissues. In the present study, there was no
significant difference in the expression of Cys C after
chemotherapy between elderly patients with malignant
tumors and healthy subjects, thereby excluding the impacts
of tumor factors on the concentration of Cys C in blood.
The increase in Cys C concentration after chemotherapy
was caused by renal function damage.

Among the 124 patients in the present study, the Cys
C was higher than the normal range (>1.09 mg/L) in 20
elderly patients after two cycles of adjuvant chemotherapy,
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while the SCr, BUN and CCr of these patients were still
within the normal range. A separate study of these patients
revealed that the level of Cys C was significantly higher,
when compared to that before (P=0.007) the completion
of four cycles of adjuvant chemotherapy, and the average
level reached 1.20 mg/L, while CCr was significantly
lower than that before the chemotherapy (P=0.009), which
dropped below 75 mL/min/1.73 m’. At this time, SCr and
BUN levels were also significantly higher (P=0.015 and
0.023, respectively), when compared to those before the
chemotherapy. This indicates that these elderly patients
have obvious renal impairment at the end of chemotherapy.
Therefore, it is recommended when the age is >65 years
old and the expression of Cys C is higher than the normal
range, more attention should be given to the changes in
renal function. Furthermore, if necessary, the dosage of
chemotherapy drugs with high toxicity should be reduced,
as appropriate, in order to avoid further aggravating the
renal impairment.

According to the chemotherapy regimen, patients were
divided into two groups for subgroup analysis: the platinum-
based chemotherapy group (n=77) and non-platinum-
based chemotherapy group (n=47). It was found that there
was no significant change in Cys C, SCr, BUN and CCr
in the non-platinum-based chemotherapy group after two
cycles of chemotherapy and four cycles of chemotherapy.
This indicates that there is no obvious renal impairment
in elderly patients with malignant tumors during the non-
platinum-based adjuvant chemotherapy. In the platinum-
based chemotherapy group, there was no significant
change in the four indexes of GFR after two cycles of
adjuvant chemotherapy, but the level of Cys C significantly
decreased, when compared to that before after four cycles
of adjuvant chemotherapy. This indicates that elderly
patients in the platinum chemotherapy group has obvious
renal impairment at the end of the four cycles of adjuvant
chemotherapy. It has been reported that the incidence of
nephrotoxicity in elderly patients with malignant tumors
is low during combined chemotherapy with platinum-
based chemotherapy (20,21). On the contrary, the present
study shows that the possibility of renal impairment in
elderly cancer patients with platinum-based chemotherapy
increases, and that that these patents are only well-
tolerant to non-platinum-based chemotherapy regimens.
The present study also shows that platinum is the main
chemotherapy drug that causes renal impairment in elderly
patients with malignant tumors. Hence, it can be observed
that more attention should be given to the changes in renal
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function when elderly patients are treated with platinum-
based chemotherapy regimen.

In the present study, there was a significant negative
correlation (r=-0.78, -0.82) between Cys C and CCr in
either healthy subjects or elderly patients with malignant
tumors. Furthermore, there was a significant correlation at
the test level of 0.01. The present results were in accordance
with the reported correlation coefficient range (22)
(0.71-0.87) of Cys C and *'Cr-EDTA, or inulin clearance.
Furthermore, there was also a certain correlation among
SCr, BUN and CCr. The correlation coefficients for SCr,
BUN and CCr were —-0.41 and -0.27, while the correlation
coefficients for SCr, BUN and CCr in elderly cancer
patients with postoperative chemotherapy were -0.49, and
-0.25. All these were lower than the correlation between
Cys C and CCr. The present results were consistent with
the results reported by Torres da Costa E Silva ez al. (23)
There was a better correlation between Cys C and CCr,
showing a high correlation. Therefore, the investigators
consider that serum Cys C can replace CCr in monitoring
renal function injury caused by chemotherapy drugs in
elderly patients with malignant tumors.

Conclusions

(I) Although SCr and BUN do not significantly change
during the postoperative adjuvant chemotherapy in elderly
patients with malignant tumors, the GFR may have
significantly decreased. Serum Cys C level can be more
sensitive to monitor the renal impairment during the
chemotherapy, which can replace the CCr in monitoring
renal impairment in elderly cancer patients during the
chemotherapy. (II) If the expression of serum Cys C in
elderly patients with malignant tumors is higher than
normal, more attention should be given to the changes in
renal function, and if necessary, the dosage of chemotherapy
drugs with high toxicity should be reduced, as appropriate,
in order to avoid further aggravating the renal impairment.
(III) Platinum is the main chemotherapy drug that causes
renal impairment during the postoperative adjuvant
chemotherapy in elderly patients with malignant tumors.
The changes in renal function should be closely monitored
when a platinum-based adjuvant chemotherapy regimen
is used. (IV) Elderly patients with malignant tumors
have good tolerance to non-platinum-based adjuvant
chemotherapy and no obvious renal impairment occurs
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