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ABSTRACT

Aim: The study was conducted to assess the incidence of biochemical abnormalities in patients with gynaecological

cancers (Breast, Ovarian and Cervical) who were receiving chemotherapeutic regimen inclusive of corticosteroids.
Methods: The study included 62 female patients, aged above 18 years, diagnosed with gynaecological cancers
and admitted in the medical oncology unit for receiving cancer chemotherapy cycles inclusive of corticosteroids.
Patients with pre-existing diabetes were excluded. Data including patients demographics, diagnosis, details of
cancer chemotherapeutic cycles, cancer chemotherapeutic drug regimen, co-prescribed drugs, co-morbidities,
surgical details, laboratory investigations including renal, liver, lipid and thyroid profiles, serum lactate
dehydrogenase, calcium and blood glucose levels were obtained from the patient medical records and direct
history interview of the patients. The data obtained were tabulated and analysed for the occurrence of biochemical
abnormalities following cancer chemotherapy inclusive of steroids. Statistical analysis was performed using SPSS
16.0 version. Results: Of 62 patients included in the study, 59.6% females had breast cancer, 29% females had
ovarian cancer, and 21.8% females had cervical cancer. Adriamycin + Cyclophosphamide + Taxane was given for
18 patients with breast cancer, of which 11 patients developed liver and 12 had renal function abnormalities.
Taxanes + Platinums was given for 13 (72.2%) patients with ovarian cancer and 7 with cervical cancer, of which
five and four patients developed liver function abnormalities respectively. Conclusion: The study identified liver,
renal and electrolyte abnormalities with cancer chemotherapeutic regimens given for breast, ovarian and cervical
cancers and hyperglycemia with regimens given for breast and cervical cancer.
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INTRODUCTION remained comparatively low. Cancer chemotherapy

The most common gynaecological cancers in women drugs are “cytotoxic” (cell killing) [1]. They are given
include breast cancer, cervical cancer and cancer of the  Orally or by injection and works systematically by killing

ovaries. The increasing incidence of cancer in India has ~ cancer cells throughout the body.
mirrored trends in developed countries, although the The incidence of breast cancer increased over the 30-

rates for major sites, such as female breast cancer have ~ Year period at the rate of 1.1% per annum. The changes
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in rates were smaller within the latest 15-year period
[2]. The magnitude and change of incidence rates in
India were one-third of those seen in white women
diagnosed with breast cancer in the United States [3].

The highly malignant nature of breast cancer dictates
aggressive therapeutic regimens, often including
multiple drug chemotherapy [2]. Although never used
as the sole treatment for breast cancer, glucocorticoids
are included in various combination chemotherapies.
TAC (taxols + Adriamycin + cyclophosphamide), EC
cyclophosphamide), TC (taxols +
TEC

cyclophosphamide),

(epirubicin  +
(taxols  +  epirubicin  +
with

Prednisolone result in tumour regression in 50 to 80% of

capecitabine),
Trastuzumab  regimen,
patients and complete response in 15 to 20% [4].
Cervical cancer is the fifth most common cancer in
humans, the second most common cancer in women
worldwide and the most common cancer cause of death
in the developing countries [3]. The worldwide
incidence of cervical cancer is approximately 510,000
new cases annually, with approximately 288,000 deaths
worldwide. Unlike many other cancers, cervical cancer
occurs early and strikes at the productive period of a
woman's life [5, 6]. The current estimates indicate
approximately 132,000 new cases diagnosed and
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74,000 deaths annually in India, accounting to nearly
1/3" of the global cervical cancer deaths. Indian women
face a 2.5% risk and 1.4%
cumulative death risk from cervical cancer [7]. The

cumulative lifetime

treatment regimen includes Cyclophosphamide +
Topotecan, Taxols + Platinum, Doxorubicin + Platinum,
Gemicitabine + Platinum, Capecitabine +
Cyclophosphamide + Etoposide with prednisolone [8, 9].
Ovarian cancer is a cancer that begins in the ovary. The
incidence of ovarian cancer, the trends vary according
to geographic region — with decreasing rates in the
United States and northern Europe but increasing rates
in a few southern and eastern European countries and
in Asian countries including Japan, China and Hong
Kong. Although ovarian cancer rates in Mumbai were
half of those in the United States in 1976 it ranked as
the third most common neoplasm in Mumbai, women
by the year 2000 and accounted for about 7% of the
cancer incidence in the population [10]. The treatment
regimen includes Taxol + platinum, 5-Flu+Platinum, 5-
Flu+Platinum+Taxols with prednisolone [11].

Various side effects and toxicity profile has been
well  documented for Cancer

reported and

chemotherapeutic regimen [12-14] 2" enlisted below:

BIOCHEMICAL ABNORMALITIES DUE TO CANCER CHEMOTHERAPEUTIC REGIMEN

CHEMOTHERAPEUTIC REGIMEN

METABOLIC ABNORMALITIES

TAC °
(Taxols + Adriamycin + Cyclophosphamide) .

Impaired hepatic function

Impaired renal function

Elevated Aspartate transaminase (AST)
Elevated alkaline phosphatase
Elevated bilirubin

EC °
(Epirubicin + Cyclophosphamide) .

Elevated AST
Elevated alkaline phosphatase
Elevated bilirubin

TC (Taxane + Capecitabine) °

Elevated AST
Elevated alkaline phosphatase
Elevated bilirubin

TEC (Taxane + Epirubicin + .
Cyclophosphamide) °

Decreased haemoglobin
Elevation of AST

Elevation of bilirubin

Increased alkaline phosphatase

Cyclophosphimide + Topotecan .

Increased AST & ALT
Elevated bilirubin
Increased alkaline phosphatase

Taxols + Platinum °

Elevation in total bilirubin, AST and alkaline
phosphatase

Elevation in serum creatinine

Elevation in blood urea nitrogen
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Doxorubicin+ Platinum .

Hyperuricemia
Elevation in serum creatinine
Elevation in blood urea nitrogen

Gemicitabine+ Platinum .

Hyperuricemia

Reduced haemoglobin levels

Elevation in serum creatinine

Elevation in blood urea nitrogen

Increased Alanine transaminase & Aspartate
transaminase

Capecitabine + Cyclophosphamide + .
Etoposide °

Severe hypertriglyceridemia
Hyperbilirubinemia

5-Flu+ Platinum .

Hypocalcemia

Hyponatremia

Hypokalemia

Elevation in serum creatinine
Elevation in blood urea nitrogen
Increased ALT or AST

5-Flu+Platins+Taxols °

Hypocalcemia

Hyponatremia

Hypokalemia

Elevation in serum creatinine
Elevation in blood urea nitrogen
Increased ALT or AST

Elevated bilirubin

Trastuzumab °

Mild elevation in serum creatinine
Elevation in blood urea nitrogen

Corticosteroids are strong anti-inflammatory drugs that
form a part of all most all cancer chemotherapeutic
regimens. Corticosteroids control and prevent nausea
and vomiting caused by chemotherapy [15]. The study
was conducted to assess the incidence of biochemical
abnormalities in patients with gynaecological cancers
(Breast, Ovarian and Cervical) who were receiving
chemotherapeutic regimen inclusive of corticosteroids.

MATERIALS AND METHODS

This prospective observational study was carried out in
Medical Oncology Unit of a tertiary care teaching
hospital with the approval of the Institutional ethics
committee and the consent of the study participants. 62
female patients, aged above 18 years, diagnosed with
gynaecological (breast, ovarian, cervical) cancers and
admitted in the medical oncology unit for receiving
cancer chemotherapy cycles inclusive of corticosteroids
were included in the study. Patients with pre-existing
diabetes were excluded.

Data including patients demographics (age), diagnosis,
details of cancer chemotherapeutic cycles, cancer
chemotherapeutic drug regimen given for breast,

ovarian, cervical cancers, co-prescribed drugs, co-
morbidities, surgical details, laboratory investigations
(BUN,
potassium, bicarbonates, uric acid levels), liver profile
(AST, ALT, total bilirubin, direct bilirubin), lactate
dehydrogenase levels, calcium

including renal profile creatinine, sodium,

levels, lipid profile
(cholesterol, HDL, LDL, triglycerides), thyroid profile
(FT3, FT4, TSH) and blood glucose levels (RBS) were
obtained from the patient medical records and direct
history interview of the patients. The data obtained
were tabulated and analysed for the occurrence of
biochemical abnormalities following cancer
chemotherapy inclusive of steroids in patients with
breast, ovarian and cervical cancers. Statistical analysis
was performed using SPSS 16.0 version. Categorical
variables were explained as frequency and percentage
analysis, continuous variables and were expressed as

mean and standard deviation.

RESULTS

Of 62 patients included in the study, 37 (59.6%) females
were diagnosed with breast cancer, 18 (29%) females
were diagnosed with ovarian cancer, and 7 (21.8%)
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females were diagnosed with cervical cancer. 1 (1.6%)
female was between the age group of 18-25 years, 5
(8.06%) females were between the age group of 26-35
years, 16 (25.80%) females were between the age group
of 36-45years, 24 (38.7%) females were between the
age group of 46-55 years, 16 (25.80%) females were
between the age group of 56-70 years. Of 62 patients
included in the study, 46 (74.19%) females underwent
surgery as a part of treatment; 60 (96.7%) patients were
given curative type of treatment and 2 (3.3%) patients
underwent palliative type of treatment.

In the present study, co morbidities were observed in 17
(27%) patients, which included 6 with hypertension and
hypothyroidism each, 3 patients with asthma and one
patient each with glaucoma and COPD.

Of 37 patients with breast cancer 18 (48.64%) were on
AC*4-T*4 regimen (Adriamycin + Cyclophosphamide for
4 cycles— Taxane 4 cycles), 3 (8.1%) were on EC regimen
(Epirubicin + Cyclophosphamide), 3 (8.1%) were on TC
regimen (Taxane + Capecitabine), 6 (16.25%) were on
TEC regimen (Taxane + Epirubicin or Adriamycin +
Cyclophosphamide), 7 (18.9%) were on Trastuzumab +
Taxane.

Of 18 patients with ovarian cancer, 13 (72.2%) were on
Taxanes + Platinums regimen, 2 (11.11%) were on
Liposomal Doxorubicin + Platinums, one (5.5%) was on
Gemicitabine +

Platinums, Cyclophosphamide +

Topotecan, Capecitabine+ Cyclophosphamide+
Etoposide each. Of 7 patients with cervical cancer, 5
(71.4%) were on Taxanes + Platinums, one (14.2%) was
on 5-Fluorouracil + Platinums, 5-Fluorouracil +
Platinums + Taxanes each.

Anti-emetics were given for 62 patients which included,
Ondansteron for 42 (67.7%) patients, 42 (67.7%)
patients were prescribed with Metoclopramide, 42
(67.7%) patient was prescribed with Domperidone, 42
(67.7%) patients were prescribed with Prednisolone and
20(32.26%) patients were not on anti-emetics as they
were on oral chemotherapy.

The liver function abnormalities in 37 patients with
breast cancer are expressed in TABLE 1. The AST levels
were found to be elevated in 11(61.1%) patients on
AC*4-T*4 regimen, 4(66.7%) patients on TEC or TAC
regimen and one (33.3%) patient on EC regimen.
Bilirubin levels were found to be elevated in 5(27.8%)
patients on AC*4-T*4 regimen. Alkaline phosphatase

was found to be elevated in 4(22.2%) on AC*4-T*4
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regimen, one (33.3%) patient on EC regimen, one
(16.7%) patient on TEC or TAC regimen each.

The electrolyte abnormalities observed in 37 patients
in TABLE 2.
Hyperkalemia was observed in one (55.55%) patient on

with breast cancer are expressed
AC*4-T*4 regimen. Hypokalemia was observed in one
(33.33%) patient on EC regimen, one (33.33%) patient
on TC regimen, 3 (50.0%) on TEC or TAC regimen.
Hyponatremia was found in one (33.33%) patient on EC
regimen, one (33.33%) patient on TC regimen, one
(16.66%) patient on TEC or TAC regimen.

The abnormalities in renal function of 37 patients with
breast cancer were found to be elevated BUN and
creatinine levels in 12(66.7%) patients on AC*4-T*4
regimen and 2(66.7%) patients on TC regimen. Of 37
patients with breast cancer, hyperglycaemia was found
in one (16.66%) patient on TEC or TAC regimen, one
(33.33%) patient on EC regimen.

Of 18 patients with ovarian cancer, the liver function
abnormalities included an elevated AST levels in one
(100%) patient on Cyclophosphamide + Topotecan
regimen, 5 (38.46%) patients on Taxane + Platinum
regimen, one (50%) patient on Liposomal doxorubicin +
Platinum regimen, one (100%) patient on Gemicitabine
+ Platinum, one (100%) patient on Capecitabine +
Cyclophosphomide + Etoposide regimen; elevated
1(100%) patient on
Cyclophosphamide + Topotecan regimen, 2(15.38%)

alkaline phosphatase levels in

patients on Taxanes +Platinum regimen, one (50%)
patients on Liposomal doxorubicin + Platinum regimen,
one (5.5%) patients on Gemicitabine + Platinum (Table
3).

Of 18 patients with ovarian cancer, electrolyte
abnormalities included, hypercalcemia in 2 (100%)
patients on Liposomal doxorubicin + Platinum regimen,
Hypocalcemia in 10 (76.92%) patients on Taxanes +
Platinum regimen, one (100%) patient on Gemicitibine
+ Platinum regimen, hypokalemia in 3 (23.07%) patients
on Taxanes + Platinum regimen, one (100%) patient on
Capecitabine + Cyclophosphomide + Etoposide regimen,
(100%)
Cyclophosphomide + Topotecan regimen, 4 (30.76%)

hyponatremia in one patient  on
patients on Taxanes + Platinum regimen (Table 4).
Similarly of 18 patients, the renal function indicators
BUN and creatinine were found to be elevated in 3
(23.07%) patients on Taxanes + Platinum regimen and in
one (100%) patient on Cyclophosphamide + Topotecan
regimen.
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Of 7 patients with cervical cancer, the liver function
abnormality observed included an elevated AST levels in
4 (80.0%) patients on Taxanes + Platinum regimen, one
(100%) patients on 5- Flurouracil +platinum, One (100%)
patient on 5-Flu + Taxanes (Table 5). The electrolyte
abnormalities observed in 7 patients with cervical
cancer included hypocalcemia in 3 (60%) patients on
Taxanes + Platinum regimen, hypokalemia in 2 (40%)
patients on Taxanes + Platinum, hyponatremia in one
(100%) patients on 5- Flurouracil + Platinum (Table 6).
The abnormalities in renal function observed in 7
patients with cervical cancer were found in one
(14.32%) patient on Taxanes + Platinums regimen and in
one (14.2%) patient on 5- Flurouracil + Platinums +
Taxanes. Hyperglycaemia was found to be elevated in
one patient on 5- Flurouracil + Platinum regimen, of 7
patients with cervical cancer.

DISCUSSION

A prospective study was conducted to assess the
incidence of metabolic abnormalities with cancer
chemotherapy in 62 female patients with
gynaecological cancers. Of the 62 patients in the study,
majority were in the age range of 46-55 years with a
mean age of 50.1 £ 12.08 years. The incidence of breast
cancer (60%) was found to be high in the study
population. A study done by Anne- Sofie Furberg, et al
observed that the mean age of the study population was
found to be 56.8 years. Majority of the patients were on
curative therapy and only 2 85% of the study
population had co-morbidities [14].

Patients with breast cancer were on five regimens
namely: Epirubicin + Cyclophosphamide, Taxanes +
Cyclophosphamide, Taxanes + Epirubicin or Adriamycin
+ Cyclophosphamide, Adriamycin + Cyclophosphamide
+ Taxanes, Trastuzumab + Taxanes. Majority of the

patients with breast cancer were on the
chemotherapeutic regimen of four cycles of (48.64%) of
AC (Adriamycin + Cyclophosphamide) followed by four
cycles of T (Taxane). This was followed by TEC 16.25% of
(Taxane + Epirubicin or Adriamycin +
Cyclophosphamide) regimen and 18.91% Trastuzumab +
Taxanes regimen. The liver and the renal abnormalities
observed in the study population with breast cancer was
found to be higher with the chemotherapeutic regimen
61.11 % of AC (Adriamycin + cyclophosphamide)
followed by four cycles of T (Taxane). Followed by this,
(Taxane + Epirubicin or

patients receiving TEC
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Adriamycin + cyclophosphamide) 33.33% regimen had
liver abnormalities and patients on TC (Taxanes +
Cyclophosphamide) 66.66 % had renal abnormalities. Of
the electrolyte abnormalities, hypokalemia was
observed with 16.66 % TEC (Taxanes + Epirubicin or
Adriamycin + Cyclophosphamide) regimen and other
electrolyte abnormalities were less observed. Of all the
patients receiving Prednisolone, hyperglycemia was
observed in only 2 (33.33%) patients with breast cancer
on EC regimen and TEC OR TAC regimen each.

The chemotherapeutic regimens given for patients with
ovarian cancer included Cyclophosphamide +
Topotecan (5.5%), Taxanes + Platinums (72.22%),
(11.11%),
Gemicitabine + Platinums (5.5%) and Capecitabine +
Cyclophosphamide + Etoposide (5.5%). Of 18 patients
with ovarian cancer, liver abnormalities were observed
with all the
observed with Taxanes + Platinum (23.07%), followed

Liposomal doxorubicin + Platinums

regimens; renal abnormalities were
by Cyclophosphamide + Topotecan (100%). Majority of
the patients on Taxanes + Platinum presented with
hypocalcemia (76.92%), followed by hyperkalemia
(23.07%) and hyponatremia (30.7%). Hyperglycemia
was not reported with any of the chemotherapy
regimens given for patients with ovarian cancer.

The chemotherapeutic regimens given for patients with
cervical cancer were Taxanes + Platinum (80%), 5-
(100%),
Platinum + Taxanes (100%). Of these, liver abnormality

Fluorouracil + Platinum 5-Fluorouracil +
of an increased AST levels were observed with all the

regimens. Renal abnormality was observed with
regimens Taxanes + Platinum (14.32%) and 5-Flurouracil
+ Platinum + Taxanes (14.2%). Patients on Taxanes +
(60%) and

hyperkalemia (40%). Hyperglycemia was observed with

Platinum reported of hypocalcemia
5-Flurouracil + Platinum (100%) regimen.
The present study had attempted to identify the
metabolic  abnormalities  occur  with  cancer
identified

metabolic abnormalities were corrected by appropriate

chemotherapeutic regimens. All the
interventions.

However, a smaller study population is a major
limitation of the study. But to our knowledge, this is a
first prospective study of its kind to assess the metabolic
abnormalities due to cancer chemotherapy in
gynecological cancers. The future objective of this study
is to extend the study in larger number of samples and

also to assess the possible role of these metabolic
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abnormalities in the impairment of anabolic response to
nutrition in cancer patients and thereby increasing the
risk of malnutrition in them.

CONCLUSION

The study identified renal

abnormalities with cancer chemotherapeutic regimens

liver, and electrolyte
given for breast, ovarian and cervical cancers and
hyperglycemia with regimens given for breast and
cervical cancer. It is recommended that all the patients
on cancer chemotherapy may be regularly monitored
for  metabolic abnormalities and  necessary
interventions may be made for immediate correction of
these abnormalities which may have a significant impact

on achieving a better therapeutic outcome.
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