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This study assessed the acute toxicity that results from simultaneous chemoradiotherapy with
cisplatin and radiation therapy in patients with carcinoma of the cervix. Thirty-five patients with
carcinoma of the cervix at all stages were selected from the Beatson Oncology Centre, Glasgow,
Scotland. Patients were treated for 4 - 6 weeks with weekly infusion of cisplatin and external beam
radiotherapy. Twenty-six of the 35 patients (74.3%) were diagnosed with stage II and III tumors
(Federation International de Gynecologie de Obstetrique; FIGO). The major adverse toxic responses
identified were hematological toxicity (anemia 62.9%, neutropenia 51.4%, and thrombocytopenia
17.1%), gastrointestinal toxicity (nausea and vomiting 65.7% and diarrhea 54.4%), skin changes,
fatigue and oto toxicity. Other than hyponatremia (22.9%), no electrolyte disturbances, e.g.,
hypomagnesaemia or hypokelemia, were found to be associated with the therapy. Eight patients
(22.8%) had unplanned admission to hospital during the treatment. Concurrent chemotherapy with
cisplatin 40 mg/m2 weekly along with radiotherapy was well tolerated by the patients. The adverse
toxicity was mild and manageable. Thus, chemoradiotherapy with cisplatin does not have major
adverse effects in patients with locally advanced carcinoma of the cervix.
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Cancer of the cervix is one of the most common gynecological cancers and remains a major
health problem worldwide (Cellini et al., 2002; Rose, 2000), with an estimated 750,000 new cases
annually (International network meeting, Brussels, 2001). While the incidence of carcinoma of cervix
has been decreasing in developed countries, it remains the third most common cancer-affecting women
(Parkin et al., 1999). In 2000, about 500,000 patients were diagnosed with carcinoma of cervix and
233,372 deaths from it were recorded (Duenas–Gonzalez et al., 2003; Parkin et al., 2001). In the
developing world, carcinoma of the cervix is still a leading form of cancer (Cellini et al., 2002) and
patients tend to be treated only at advanced
stages of the disease (Duenas-Gonzalez et al.,
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these patients (Duenas-Gonzalez et al., 2003), and novel techniques in surgery, radiotherapy
chemotherapy and a combination-treatment approach promise to increase the survival rates even more
(Greentee et al., 2001). Nonetheless, the management of locally advanced cancer of cervix has not
experienced significant change over the last 80 years and radiotherapy is still the gold standard
(Duenas-Gonzalez et al., 2003). Such technical innovations such as hyperthermia (Hornback et al.,
1986), neutron beam irradiation (Maor et al., 1988), interstitial brachytherapy (Monk et al., 1997), and
high dose rate intra-cavity brachytherapy (Stitt et al., 1992) have not had a significant beneficial impact
on this survival. In the late 1970s, the Gynecology Oncology Group (GOG) attempted to use the
combination of chemotherapy with radiotherapy in patients of carcinoma of the cervix. The first
randomized phase III trial with hydroxyurea plus radiotherapy versus radiotherapy alone-demonstrated
significant improvement in the survival rates (Hershchysyn et al., 1979).
Most of the studies have focused on the application of a wide range of chemotherapeutic agents
in order to improve the survival rates of patients with cancer of the cervix. The most commonly used
anticancer drugs are hydroxyurea (Hershchysyn et al., 1979), 5-fluorouracil (Whitney et al., 1999),
mitomycin-c (Lorvidhaya et al., 2003), cisplatin (Keys et al., 1999), epirubicin and newer drugs like
gemcitabine and paclitaxel. Studies report significant increase in the survival rates in patients when
chemoradiotherapy with weekly prescription of cisplatin concomitantly. Based on the evidence from
these studies, the National Cancer Institute (NCI) issued a global clinical recommendation for the use
of chemoradiotherapy approach in patients with cervical cancer (United States Department of Health &
Human Services, 1999).
However, chemoradiotherapy and radiation are associated with significantly increased
morbidity. Hence, it is important to systematically define the adverse effects of these treatments. The
present study assessed the toxicity of chemoradiotherapy cisplatin in 35 cervical carcinoma patients.

Material and Methods
Thirty-five patients with cervical carcinoma (all stages) were treated with weekly infusion of
cisplatin along with irradiation of the whole pelvis. The patient’s characteristics were given in Table 1.
Table 1. General characteristics of the patients
Parameters

Number of patients

Distribution (%)

Age (years)
<30
31.40
41-50
51-60
61-70

2
9
12
6
6

5.7
25.7
34.3
17.1
17.1

Stage of carcinoma
I
II
III
IV

4
16
10
5

11.4
45.7
28.6
14.3
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All of the patients were biopsy confirmed for cervical cancer and were investigated with full
blood counts and renal function tests to assess the baseline status of the bone marrow and kidney
function. A postero-anterior view chest X-ray was done in all the patients to rule out metastasis of the
lungs. Informed written consent was taken from all the patients prior to chemoradiation.
These patients were planned for external radiation with the linear accelerator to the whole pelvis
followed by intracavitary insertion after external radiation. The technique used was a four field brick
to the pelvis, treating all the fields daily with a dose of 43Gy in 20 fractions over 28 days followed by
single intra-cavitary insertion with MDR selectron to give 26Gy to point A. Patients received injection
cisplatin 40mg/m2 weekly along with radiation. The aim was to administer up to six doses of cisplatin
weekly.
The patients were evaluated for complications using the Common Toxicity Criteria (CTC) of
the National Cancer Institute (CTC NCI, 1999) for gastrointestinal (GI), renal, hematological, and skin
parameters. Interruptions during the treatment protocol and the unplanned admissions were analyzed.
Each patient was analyzed by full blood count and renal function test weekly prior to
chemotherapy to assess the hematological and renal status. A weekly physical assessment and
examination conducted on these patients (NSR and TH).
The hematological toxicity assessed in the form of changes in hemoglobin percentage, leukocyte and
platelet counts. The renal toxicity was assessed by the estimation of serum creatnine level, blood urea
level, and serum electrolytes.

Results

All the patients (except one) received 4-6 cycles of weekly cisplatin 40mgs/m2 during
radiotherapy. One patient received only 2 cycles of chemotherapy. The toxicity profiles of these
patients were given in Table 2.
Hematological toxicity
Patients with hemoglobin levels less than 10 g/dl were considered anemic and they received
blood transfusion for correction of anemia. We have subsequently aimed for a target level of 12 g/dl.
Hemoglobin toxicity grade I was detected in 51.5% of patients, and grade II was present in 11.4% of
patients. Severe toxicity was not present in grade III and IV patients.
Leukocyte counts were highly variable. Sub-analysis demonstrated that patients had leucopenia
in the 4th – 6th week of chemotherapy. Eighteen of 35 patients (51.4%) developed leucopenia (grade I
20% and grade II 31.4%). In contrast to Straus, (Strauss et al., 2002), we did not detect leucopenia in
grade III patients. Thrombocyte counts displayed less variation between subjects. Thrombocytopenia
was present in 6 patients (17.1%). Out of these patients, only one was grade I. (Table 2).
Renal toxicity
Among the 35 patients studied, two patients (5.7%) showed changes in the blood urea levels.
Changes in the serum creatnine level on the higher side were noted in five patients (14.3%). The
normal values of blood urea 6.7 mmol/l and serum creatnine 130 mmol/l were the baseline cutoffs for
the evaluation of toxicity.
Among the serum electrolytes, serum sodium displayed decreased trends during the
chemoradiotherapy. We did not observe any hypomagnesemia or hypokelemia as in other studies
using cisplatin-based chemotherapy (Al-Tweigeri et al., 1999; Lajer and Daugaard, 1999; Li et al.,
1995). Hyponatremia noted in 22.9% of patients during the week 3-5 of chemotherapy.
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Table 2. Hematological, gastrointestinal, and skin toxicities of combined treatment
Parameters
Hematological toxicity
Grade 0
Grade I
Grade II
Grade III
Grade IV
Neutropenia
Grade 0
Grade I
Grade II
Grade III
Grade IV
Platelets
Grade 0
Grade I
Grade II
Grade III
Grade IV
Nausea and vomiting
Grade 0
Grade I
Grade II
Grade III
Grade IV
Diarrhea
Grade 0
Grade I
Grade II
Grade III
Grade IV
Skin toxicity
Grade 0
Grade I
Grade II
Grade III
Grade IV

Number of patients

Distribution (%)

13
18
4
0
0

37.1
51.5
11.4
0
0

17
7
11
0
0

48.6
20
31.4
0
0

29
5
1
0
0

82.9
14.3
2.8
0
0

12
3
12
7
1

34.3
8.6
34.3
20.0
2.8

16
8
8
3
0

45.6
22.9
22.9
8.6
0

33
1
1
0
0

94.3
2.8
2.8
0
0
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Other toxicities
We have noted slightly higher hyponatremia than others (Payrade et al., 1997).
Gastro intestinal (GI) toxicity
Chemoradiotherapy was well tolerated by these patients; however, the GI toxicity symptoms
such as nausea, vomiting, and diarrhea were evident (Table 2). GI toxicity was graded according to the
common toxicity criteria of National Cancer Institute. Nausea and vomiting were noted in 23 patients
(65.7%). Most patients reported grade I or II diarrhea (22.9% each). Three patients (8.6%) had grade
III diarrhea. These toxicity problems were symptomatically managed on admission. Grade I and II
skin reactions were evident in two patients, one in each grade. The other problems such as fatigue (n=
2, 5.7%), cystitis (n= 2, 5.7%), and Oto toxicity (n=1, 2.9%) were also noticed.
Unplanned admissions
The unplanned admissions to the hospital were observed in 8 patients (22.8%) due to such
reasons as bleeding per vagina and pain lower abdomen, cerebrovascular accident (CT scan brain
showed metastasis), anemia, shortness of breath, and chest pain (found to have pulmonary embolism).
Three patients (8.6%) admitted with chemotherapy-induced toxicity problems.
Gap in chemoradiotherapy
Interruption of the chemoradiotherapy treatment for a period of 1-4 days was observed in 20
patients (57.1%) for the reasons of lack of transportation, unwell, and sick. The split up of twenty
patients according to the days of treatment interruption is thirteen patients (37.1%) lost one day, 4
patients (11.4%) two days, 2 patients (5.7%) three days, and 1 patient (2.8%) four days.

Discussion
Radical radiotherapy with external radiation plus intracavitary radiation is generally considered
as the treatment choice for patients with locally advanced carcinoma of cervix. However, the results
can be improved upon. In order to improve the survival rates among the cancer patients, various
protocols have been designed, but each protocol has its own limitations. The use of chemoradiotherapy
is widely accepted due to the availability of chemotherapy agents and irradiation machines globally
(John et al., 1996).
Various theoretical rationales have been provided for chemotherapy before irradiation (Thomas,
2000). It is unclear whether radiation as a radiation sensitizer is beneficial and whether it has any
cytotoxic effect at low dosage. Whether the survival rate was improved, and whether increased
survival rate was associated with an increase in adverse toxicity remained ambiguous (Symonds, 2002).
The use of concomitant chemotherapy is advantageous as it avoids a delay in the implementation of
radiation and hence minimal time for overall treatment (Park et al., 2000). Recent studies in cancer of
head and neck (Pajak et al., 1991; Stehman et al., 1993) and cervix (Buchler et al., 1993; Lanciano et
al., 1993; Perez et al., 1995) indicate that overall treatment duration is important in tumor control. In
addition to the above advantages, chemoradiotherapy also inhibits repair of radiation damage and cell
synchronization; so that cells move into more sensitive phase of cell cycle, reduction of hypoxic cells,
and cytotoxic effect of its own on the cancer cells (Wallner and Li, 1987).
Since both the radiation and chemotherapy have an adverse effect on normal tissue, there is an
increased incidence of acute toxicity in the protocol of concomitant chemoradiotherapy. Studies using
hydroxyurea, 5-fluorouracil, cisplatin either alone or in combination, demonstrated increasing toxicity
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profiles in the combinational therapy (Calkin et al., 1999). Unlike other studies (Bachmeyer et al.,
1996; Koren et al., 2002), we did not observe any severe anaphylactic reactions, neurological signs, or
ocular complications due to Cisplatin-based chemoradiotherapy.
The hematological toxicities observed in our series were of grade I and II as noted by Singh et
al. (2003). We did not notice severe hematological toxicities of grade III and IV as in Shibata et al.
(2004) and the meta-analysis of concomitant chemotherapy and radiotherapy for cancer of the uterine
cervix by Green et al. (2001). The gastrointestinal toxicities were mainly nausea and vomiting
primarily of the grade II and III category, i.e., slightly more than in the Singh et al. (2003). There were
no treatment related deaths in our series like in the study by Rose et al. (1999) and Keys et al. (1999).
The treatment delay noted in 57.1% of patients due to various reasons mentioned in the results, which
is higher than in the Singh et al. (2003). No treatment interruptions in their study related to the
treatment toxicities, were noticed in the study.
As reported by Keys et al. (1999), patient compliance in our subjects was good. With the
exception of one patient (2 Cycles), all patients received 4-6 cycles of chemotherapy. The present
study noted less incidence of severe toxicities related to treatment than reported by Keys et al. (1999).
Fifty percent of patients experienced grade I and II toxicity and 22 % required unplanned admission
due to tumor and/or treatment related toxicity.
In summary, concurrent chemotherapy with Cisplatin 40mg/m2 along with radiotherapy is well
tolerated; the toxicity was mild and could be manageable easily. Renal parameters in this patient group
were normal and there was no evidence of hypomagnesaemia or hypokelemia. Thus, for patients with
locally advanced carcinoma of the cervix, concurrent chemoradiotherapy with cisplatin should lead to
only mild side effects, but the long-term survival benefits of this combination therapy require further
evaluation.
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