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Abstract

Background: Cisplatin-paclitaxel is a combination of chemotherapy drugs used in the treatment of head and
neck malignancy. The main side effect of cisplatin is nephrotoxicity. Nephrotoxicity manifests in decreased
glomerular filtration rate (GFR), increased blood urea nitrogen (BUN) and creatinine serum, and decreased
magnesium and potassium serum. Objective: this study aimed to determine the nephrotoxicity effects of
post cisplatin-paclitaxel chemotherapy in patients with malignant head and neck tumors.

Method: Patients with malignant head and neck tumor who received cisplatin-paclitaxel chemotherapy
were taken consecutively and examined their GFR, BUN, creatinine, magnesium and potassium pre- and
post-chemotherapy. The data were statistically analyzed whether nephrotoxicity happened post cisplatin-
paclitaxel chemotherapy.

Result: Thirty five samples consisted of 24 men and 11 women. The diagnose were 25 nasopharyngeal
carcinoma (71.42%), 3 of each sinonasal carcinoma and laryngeal carcinoma (8.57%), and 1 of each tongue
carcinoma, parotid carcinoma, tonsillar carcinoma and MAE carcinoma (2.86%). The average of pre-
chemotherapy GFR was 94.43+17.44 ml/min, average of post-chemotherapy GFR was 68.17+17.96. Mostly
found decreased mild kidney function in 24 (68.57%) post chemotherapy patients.

Conclusion: There was a nephrotoxicity effects after cisplatin-paclitaxel chemotherapy treatment in patients

with head and neck malignant tumors treated
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Introduction

Malignant head and neck tumors are a major problem
in ENT unit. Research in Dr. Soetomo General Hospital
1996 - 2000 by got 2119 patients with malignant head and
neck tumors. New patients in 2009 - 2012 that underwent
treatment in ENT outpatient unit Dr. Soetomo General
Hospital were 1479 patients of 15867 total visits . In
the United States, 5% of all malignancies in 2006, was
found 500,000 new cases. The majority of malignancies
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in head and neck (>75%) are squamous cell carcinomas,
which are relatively radiosensitive. Approximately one-
third still has an early stage and two-thirds are in locally
advanced stage at the time of treatment 2.

Chemotherapy is one of the alternative options in
malignant head and neck tumors advanced. The most
commonly chemotherapy used in Lotus inpatient unit Dr.
Soetomo General Hospital Surabaya is a combination
of cisplatin - paclitaxel (cisplatin based), 31% of 2013
patients who received chemotherapy in 2009-2012.
The use of cisplatin alone reached 55% in combination
with other regimens in chemotherapy of head and neck
malignancy 3.

The nephrotoxicity of cisplatin had been recognized
since 25 years ago, but since no other drug had been found
to be as effective and less toxic, cisplatin continues to be
used. Cisplatin nephrotoxicity in experimental animals
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was first discovered in 1971 showing a histopathologic
change in the form of acute tubular necrosis accompanied
by azotemia. Acute kidney failure due to cisplatin occurs
14-100% of patients, with varied incidents according to
dose. Renalinsufficiency was found in20-30% ofpatients.
Onset of renal insufficiency usually occured on day 3
to 5 after cisplatin consumption, which was indicated
by an increase of creatinine serum and BUN levels.
Hypomagnesemia, hypocalcemia, hypophosphatemia
and hypokalemia commonly happened, especially after
repeated doses of cisplatin characterized by decreased
GFR “.

Cisplatin chemotherapy led to a significant increase
of creatinine (44.87%), and an insignificant increase
of BUN (8.71%) compared to before treatment. At
electrolyte serum examination there was a significant
decrease of magnesium (7.18%), potassium (6.44%),
phosphate (16.44%) and calcium (5.94%), significant
increase of sodium (1.35%) and chloride (3.85%)
compared to before treatment °. Another study in India
reported 15 patients (20.5%) with acute renal injury
characterized by a significant increase in creatinine
serum levels within the first 48 hours after cisplatin
chemotherapy °. A study in the United States comparing
nephrotoxicity increased in 11 patients receiving
cisplatin-paclitaxel combination chemotherapy with 14
cisplatin-treated patients alone had decreased creatinine
clearance in 9 patients (81%) who received cisplatin-
paclitaxel combination and only 4 (29%) of 14 patients
treated with cisplatin alone 7.

Method

The samples were taken by consequtive sampling.
The independent variable in this study was cisplatin-
paclitaxel and dependent variables were nephrotoxicity
effects assessed by GFR, BUN, serum creatinine,
magnesium (Mg™™), potassium (K*) blood plasma ®.

Administration of cisplatin-paclitaxel is the process
of incorporating chemotherapy drugs consisting
of cisplatin and paclitaxel into the body. The dose
of cisplatin in this study was 100 mg/m? of body
surface and paclitaxel dose in this study was 200 mg/
m? of body surface. The effect of nephrotoxicity is
a condition that indicates renal impairment due to
chemicals characterized by decreased GFR, increased
BUN and creatinin, and decreased Mg"™" and K" in 10
days’ post-cisplatin-paclitaxel chemotherapy °. The data
collected in sheet was arranged in table then analyzed
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descriptively and analytically. Normal distribution test
on the data used Shapiro-Wilk, while the analytical test
used t 2 paired samples if the data were ratio scale and
normal distribution, if the requirement was not met, it
would use Wilcoxon test !0,

Results

It was obtained 35 samples with age distribution of
17-25 years (8.57%), 26-35 years (17.14%), 36-45 years
(25.71%), 46-55 years ( 42.86%), 56-65 years (5.72%).
Sex distribution obtained 24 males (68,57%) and 11
females (31,43%). Ethnicity distribution obtained Java
was 28 (80%), Madura was 5 (14.28%), Batak and
Dayak was 1 each (2.86%). The diagnosis obtained
were 25 nasopharyngeal carcinoma (71.42%), 3 of each
sinonasal carcinoma and laryngeal carcinoma (8.57%),
and 1 of each tongue carcinoma, parotid carcinoma,
tonsillar carcinoma and MAE carcinoma (2.86% ).

GFR examination was done pre-chemotherapy and
post-chemotherapy of cisplatin-paclitaxel. The average
of pre-chemotherapy GFR was 94.43+£17.44 ml/min,
average of post-chemotherapy GFR was 68.17+17.96
ml/min (Table 1). Decreased mild kidney function with
GFR values range of 56-90 ml/min was 24 (68.57%)
patients. Decreased moderate kidney function with GFR
value range of 35-55 ml/min was 6 (17.14%) patients.
Severe kidney dysfunction patients with GFR <35 ml/
min was 2 (5.72%) (Table 2).

The average of pre-chemotherapy BUN level was
9.1143.27 mg/dl and post-chemotherapy BUN level
was 14.94+13.88 mg/dl (table 3). The average of pre-
chemotherapy creatinin serum levels was 0.84+0.15
mg/dl and post-chemotherapy creatinin serum level
was 1.20+0.54 mg/dl (Table 3). The average of pre-
chemotherapy Mg™" levels was 2.20+0.31 mg/dl and
post-chemotherapy Mg™" level was 1.93+0.35 mg/
dl (Table 3). Patients with hypomagnesium in post
cisplatin-paclitaxel chemotherapy were 8 (22.86%),
26 (74.28%) patients had normal Mg™™ levels, and 1
(2.86%) patient had hypermagnesium (Table 4). The
average of pre-chemotherapy K* level was 4.08+0.42
mmol/l, while post chemotherapy was 3.55+0.52 mmol/l
(Table 5).
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Table 1. The result of GFR examination pre and post cisplatin-paclitaxel chemotherapy.

Parameter

Pre-chemotherapy

Post-chemotherapy

Average

SD Average

SD

GFR

94.43

17.44 68.17

17.96

0.000

Table 2. Frequency of renal function decrease post cisplatin-paclitaxel chemotherapy

Renal function decrease Total %
Mild 24 68.57
Moderate 6 17.14
Severe 2 5.72
Total 32 91.43

Table 3. Result of Laboratory finding of pre and post cisplatin-paclitaxel chemotherapy

Pre-chemotherapy Post-chemotherapy
Parameter P
Average SD Average SD
BUN 0.84 0.15 1.20 0.54 0.000
Creatinin Serum 0.84 0.15 1.20 0.54 0.000
Mg 2.20 0.31 1.93 0.35 0.001
Table 4. Hypomagnesium frequency pre and post cisplatin-paclitaxel chemotherapy
Mgt Total %
Hypomagnesium 8 22.86
Normal 26 74.28
Hypermagnesium 1 2.86
Total 35 100.00
Table 5. Result of K™ pre and post cisplatin-paclitaxel chemotherapy
Pre- chemotherapy Post-chemotherapy Changes
Parameter T P
Average SD Average SD Average SD
K+ 4.08 0.42 3.55 0.52 0.53 0.53 5.906 0.000
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Discusion

Cisplatin is a strong cellular toxin especially in
the low chloride state. In the cell, the chloride atoms
in cisplatin will be replaced by water molecules. This
hydrolysis product is believed to be an active species
that reacts with glutathione in cytoplasm and the DNA
nucleus of renal tubular cell. More than 50% of these
drugs are excreted in the urine within the first 24 hours
after administration, platinum concentrations reach the
renal cortex faster than plasma or other organs. Cisplatin
primarily damages S3 segment of the proximal tubules
causing a decrease in GFR '!.

Factors that increase the risk of nephrotoxicity
include female, old age, smoking, hypoalbuminemia, and
renal insufficiency. Age affects renal function because
along with age it will also be followed by decreased renal
function '2. Patients (>40 years) have a greater risk of
decreased renal function. This is caused by nephron loss
at that age. Decreased renal function estimation on the
basis of each decade increase is about 10 ml/min/1.73
m?. At the age of the fourth decade or 40 years there
has been a decline in renal function about 10% of renal
ability. Patients in advanced age are more susceptible to
get drug side effects due to their physiological condition
that has decreased '°.

Cisplatin nephrotoxicity can occur in a variety of
signs and symptoms, one of the most commonly found
is acute renal injury with the most common incidence
of renal insufficiency. The onset of renal insufficiency
occurs a few days after cisplatin consumption, which is
indicated by increased creatinine serum and BUN levels.
Cisplatin can cause damage to the renal blood vessels
resulting in ischemia that may interfere with renal blood
perfusion and consequently an increase in creatinine
serum '4. Creatinine serum will increase significantly
after 5 days of cisplatin administration. There will be
a change in the partial glomerular atrophy of some
tubular cells. The distal and proximal tubules exhibit
partial degeneration and destruction of epithelial cells.
Increased creatinine serum may be the final indicator of
renal injury due to cisplatin chemotherapy because renal
failure can occur without increase creatinine serum '3

Hypomagnesemia is one of clinical manifestations
that occur in patients who received cisplatin
chemotherapy. Persistent exhalation of magnesium as
a result of decreased magnesium levels indicates that
hypomagnesemia occurs due to renal impairment in
reabsorbing magnesium *. Cisplatin causes magnesium
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receptors damage in the ascending branch of Henle curve
and distal tubules, causing tubular cell necrosis resulting
in disruption of magnesium reabsorption mechanism.
It was found 1 (2.86%) patient who experienced post-
chemotherapy hypermagnesemia. Hypermagnesemia is
arare condition except in renal failure or after parenteral
Mg** administration. This condition can cause central
nervous system depression as well as heart function and
sometimes hypermagnesemia itself may be an indication
for dialysis .

Hypokalemia is a common electrolyte disorder
occurring during cisplatin treatment, causing by
increased renal reabsorption ability in response to reduced
potassium absorption. Hypomagnesium can also cause
damage of Mg™" dependent Na, K-ATPase due to high
loss of sodium in cells, if it was combined with a decrease
in renal potassium causing hypokalemia !7. The results
showed a significant decrease in glomerular filtration
rate (GFR), significant increase in blood urea nitrogen
(BUN) levels, significant increases in creatinine serum
levels, significant decreases in magnesium (Mg*"), and
significant decrease in potassium (K*) levels. Thus the

hypothesis of this study was proven ’.

Conclusion

There was a nephrotoxicity effect of 27,80%
glomerulus filtration rate (GFR), increased blood urea
nitrogen (BUN) level of 63.94%, increased serum
creatinine of 41.80%, decrease magnesium (Mg™) level
of 12.30%, decreased potassium (K) level of 13% after
cisplatin-paclitaxel chemotherapy treatment in patients
with malignant head and neck tumors.
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