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Abstract: Study Objective: To compare the disease response,disease free survival,overall survival and toxicity
profile to neoadjuvant chemotherapy followed by radiotherapy(CT-RT group) versus radiotherapy alone(RT
alone) in locally advanced carcinoma cervix.

Materials and Method:Between July 2007 and August 2008, 113 patients with squamous cell
carcinoma, adenocarcinoma and adenosquamous carcinoma cervix, FIGO stage 11B-111B, were randomized to
receive either two cycles of cisplatin and 5- flourouracil(CT) followed by radiotherapy(RT) (CT-RT group
,n=58) or RT alone (RT alone group , n=55).

Result & Conclusion: In the CT-RT group 54 evaluable patients 52 responded: clinical complete
response(cCR) in 1(1.85%) and partial response in 51(94.45%). Remaining 2 patients (3.70%) had progressive
disease (PR). Of 52 patients completed RT as planned. Following RT 38(73.08%) achieved clinical CR,
13(25%) had residual disease, and 1(1.92%) had progressed at first follow up after 1 month. The stage of
disease, histological grade, had no influence on the response to CT. Nausea /vomiting were the major side
effects of CT. In the RT group, 54 patients were evaluable 41(75.93%) patients achieved clinical CR,
12(22.22%) had residual disease, and 1(1.85%) progressed. The side effects of RT were lower Gl toxicity
(diarrhea) and local skin reaction. These were equally distributed between the two groups. After 36 months of
follow up, cCR was seen in 34(64.15%) patients, PR in 8(15.09%) patients and 11(20.76%) patients had died in
CT-RT group. In RT alone group 36(66.67%) patients had cCR, 8(14.82%) patients had PD and 10 (18.51%)
patients had died. There were no significant difference in overall and disease free survival in the two groups.
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. Introduction:

Cervical carcinoma is the second most frequent cancer among women worldwide and most frequent
cancers among women in Africa, South America and Asia including India™ .Squamous cell carcinoma is the
most common cancer among Indian women. It accounts for 20-43 cases per 100000 population? .The majority
(approx 80%) present with locally advanced disease ¥! (FIGO 11B- IVA) due to lack of screening The five year
survival rate with radiotherapy (RT) is about 60% in stage 1B, 30-35% in Stage I1I1B, and less than 15% in stage
IVA disease. Failure is accounted by local recurrence in 40-70% and distant failure in about 20-25% patients'™.
The large volume of primary tumor and presence of micrometastatic disease at diagnosis are important reasons
for RT treatment failure. - Treatment of the recurrent disease is mainly palliative by chemotherapy (CT). The
response rate averages 25-60%, median duration of response is 4-6 months and survival duration is 6-10
months.” The concurrent chemoradiotherapy (CRT) is the standard of care for locally advanced cervical
carcinoma at present®. In 1999, the National Cancer Institute ! released a clinical announcement citing the
results of the five positive trials, and recommending that “strong consideration should be given to adding
chemotherapy to radiation therapy in the treatment of invasive cervical cancer. Following this NCI alert CRT
became the standard of care which was again proven to have benefit in subsequent meta-analyses!”

Two such randomized controlled trials were conducted in 2004 & 2005 in our centre which did not show any
benefit over RT alone and at the same time had higher toxicity®® So the present study was conducted with the
following aim and objectives:

To compare the disease response ,local control,disease free survival and overall survival to neoadjuvant
chemotherapy followed by radiotherapy and radiotherapy alone in locally advanced carcinoma cervix.

To compare toxicity profile following administration of neoadjuvant chemotherapy followed by
radiotherapy and radiotherapy alone in locally advanced carcinoma cervix.
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To compare the patients suitability for brachytherapy following administration of chemotherapy followed by
radiotherapy and radiotherapy alone in locally advanced carcinoma cervix.

Il.  Materials And Method

Prospective randomized study was conducted for a period of one year from Sept. 07 to Aug 08 in 113
patients, in the Department of Radiotherapy & Oncology, Regional Cancer Centre, IGMC, Shimla; in patient
with histological proven invasive squamous cell carcinoma, adenocacinoma and adenosquamous carcinoma.
Ethical approval to conduct the study was obtained from the Institutional Review Board of Indira Gandhi
Medical College and Hospital, Shimla(HP) India. Written consent was obtained from the subjects.

The subjects with locally advanced cervical cancer (FIGO IIB- 111B) were randomized to receive two
cycles of Cisplatin plus 5- Flurouracil (5-FU) CT followed by RT (CT-RT group, n= 58) or RT alone (RT
group, n=55). Patients were registered in a gynaecological tumor clinic and were examined by two Radiation
Oncologists. Eligibility criteria included previously untreated patients, biopsy proven squamous cell carcinoma/
adenocarcinoma/adeno squamous, FIGO stage 11B-111B, Karnofsky status >50, and no significant hematological,
hepatic or renal impairment as judged by standard hematological and biochemical investigations. Eligible
subjects were randomized in two groups by a lot method by a third person not involved with the study.Baseline
blood investigation, Chest X-ray and ultrasound/CT scan of abdomen and pelvis were performed prior to and
after completion of treatment of each patient.

Chemotherapy:

The CT schedule is as follows:

Inj cisplatin 50mg/m2 on day 1 and 2 in divided doses. The drug was given in an infusion over a period of 90
minute after adequate hydration and antiemetics followed by mannitol diuresis.

5fluorouracil :- It was given in a dose of 500mg/m2 over 6 hours on day 1 and day 2. Chemotherapy was
repeated after 3 weeks after checking CHG, LFT, KFT before every cycle of chemotherapy. Two cycles of
neoadjuvant chemotherapy was given.

The CT was administered on an out patient basis in a day care room. ECOG toxicity criteria was used for
monitoring and documentation of hematological toxicities. The RTOG toxicity criteria was used for radiation
induced toxicities.

Radiotherapy:

Radiotherapy (RT) was started within one week of randomization or within 2-3 weeks of completing
the second cycle of chemotherapy. RT treatment was same in both arms. External beam radiation therapy was
administered using cobalt 60 teletherapy machine.

A dose of 45 Gy in 20 fractions in 4 weeks was given at a dose of 225 centi gray per fraction daily, for 5 days in
a week.

After a gap of 1 to 2 weeks patients were reassessed for response and patient with good local response and
preserved local anatomy were subjected to intracavitary brachytherapy using Selectron remote controlled LDR
system, *'Cs based, giving a dose of 35 Gy to point A.

Patients with poor response or when local anatomy was not preserved and not fit for intracavitary brachytherapy
were given external beam radiation therapy in the form of supplement radiation therapy a dose of 20 Gy in 10
fraction over two weeks.

Assessment:

All patients in CT-RT group were examined prior to each cycle of CT and prior to RT by the same
team to assess the response. Patients on RT were seen every week to assess side effects. RT response was
assessed 4 weeks following completion of treatment.

Follow up:

Patients were followed in an outpatient clinic monthly during first year, every two months during
second year and every three months during third year. The patients were finally assessed at 36 months from the
start of study.The time was calculated from study entry. Tumor recurrence was defined as the presence of biopsy
proven cancer three months after completion of RT. Patients with progressive/ recurrent disease were offered
palliative CT or symptomatic treatment.

Statistical analysis: The data collected was analyzed by Statistical Package for Social Sciences (SPSS) package
14. The statistical tests used was chi-square to determine the effect of prognostic factors on response to CT. A
level of P < 0.05 was considered statistically significant and P < 0.001 was taken as highly statistically
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significant. Survival was defined as the time from study entry to date of death. Disease free survival was defined
as the time from completion of RT treatment to the date of recurrence of disease.

I11.  Results
(CT-RT Group Study Group)

Chemotherapy: Fifty- four of 58 patients randomized to CT-RT group were evaluable for response.
Two patients refused further CT and two patients were lost to follow up after first course of CT, but these
patients have been included for CT toxicity and survival analysis. Fifty- two of the 54(96.30%) evaluable
patients responded: One patient had cCR( 1.85%) 51 had cPR(94.45%).and 2(3.70%)patients progressed(Table
2). The stage of the disease, histological grade and history of smoking had no influence on response to CT
.However, patients aged >45 yrs and those with haemoglobin >10gm/dl at diagnosis had a slightly better
response rate. 2 patients who progressed were poorly differentiated carcinoma, stage 111B with B/L parametrial
involvement up to pelvic wall , nodulo infiltrative growth(Table 3).

Radiotherapy after NACT: 52 of 54 patients completed RT. Two patients did not receive the RT as
planned. One patient felt that she was well enough and refused RT, one developed vesicovaginal fistula and RT
was deferred. Following RT 38(73.08%) patients achieved CR. 13(25%) had residual disease, and one (1.92%)
had progressive disease .

Toxicity to Chemotherapy
A total of 104 CT cycles were delivered. Side effects to CT according to ECOG Criteria are shown in Table[4].
Nausea/ vomiting, were major side effects observed(Table 4).

Radiotherapy alone ( RT Group)

Fifty- four of 55 patients randomized to RT group were evaluable for response. One patient felt that she
was well and did not need RT and did not give consent for RT. Forty-one (75.93%) achieved CR, 12(22.22%)
had residual disease and one patient (1.85%) progressed(Table 2). Patients with stage 11B disease had a higher
response rate (22/29, 75.8%) compared to patients with I11B disease (15/26,57.7%), p-value was NS. The major
side effects of RT were local skin reactions and lower Gl toxicity(Table 4). There was no significant difference
in the toxicity in the toxicity of RT between the two groups.
Pattern of Treatment Failure in Two Groups
In CT-RT group 19 patients had treatment failure:16 at local site,1 as distant metastasis and 2 with both local
and distant metastasis.In RT alone group,18 patients failed therapy, with recurrence locally in14,distant in 3 and
1hoth local and distant metastasis. The difference between the two groups(CT-RT vs RT) was not significant.

Survival

CT-RT group:The survival at 36 months for all patients with stage 11B and 111B the cumulative survival
is 64.15%.Patients with stage 1IB had better survival rates compared to IlIB.Patients who responded to
CT(CR,PR) had slightly better survival than CT non responders.

RT group: Estimated cumulative survival was 66.66% for the whole group.There was better survival in

stage 1IB than stage I1IB disease. The difference in survival between the stage 1B and stage 11IB was not
significant.
There was no statistically significant difference in overall survival between the two groups.The estimated
disease-free survival in the CT-RT groups is 64.15% (all stages) and for RT group alone is 66.66%(all stages).
The estimated disease free survival in both groups was better for stage 11B than I1I1B but was not statistically
significant.

IV.  Discussion

Even though the standard of care at present for locally advanced cervical cancer is concurrent
chemoradiation[®”*°! We conducted two prospective randomized control trials in our institution prior to this trial
in 2004 & 2005, wherein we compared concurrent chemoradiation versus radiation alone in locally advanced
carcinoma cervix. In both the studies we did not find any benefit of concurrent chemoradiotherapy over
radiation alone in our patients and at the same time patients had increased treatment related toxicities in
chemoradiotherapy arm®®.

Many investigators in the past have used neoadjuvant chemotherapy prior to Radiotherapy or surgery in

the treatment of locally advanced cervical cancer with significant responses(30% to 90%), including complete
resposes in 0-47% of patients, have been achieved*
Our study confirm these observations. We used a combination of cisplatinum and 5- florouracil ,both act as
radiosesitizers also. The achievement of a 96% overall response rate in previously untreated patients is similar to
that reported by Kim et al ™! and Pacini et al™® . These response rates are also comparable with other studies
using different chemotherapy regimens.6-%2
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The clinical complete response (cCR) to chemotherapy (CT) in our study(1.92%) is low as compared to
previous studiest™* 822221 " possible reasons for the low CR includes the use of only two cycles of CT
compared to three or more in other studies™**#?* and lower platinum dose used™??%?4l Experience with
neoadjuvant CT in similar tumors such as head and neck squamous cell cancer indicates that three courses of
cisplatinum and 5-flourouracil result in higher CR rate (>50%) as compared to <20% with one or two courses
.The addition of a third course of CT converted many of the partial responders to CRE®**.1n our study >90%
partial responders could have become CR after a third course of CT.

We studied a number of variables as potential predictors of response to CT. Stage of the disease,
histological grade, history of smoking and extent of parametrial involvement(stage I11B) did not influence
response to CT. Tumor size and parametrial involvement have been reported to be important predictors of CT
response in earlier studies™****! A haemoglobin level >10gm% was predictive of response to CT .A similar
finding was reported by Sardi et *™. In addition study ,patients >45 years of age responded better.

The chemotherapy was generally well tolerated. There was no evidence that CT enhanced the acute and late
side effects of subsequent RT.

Patients who responded to CT had no significantly improved disease free survival compared to non
responders. Further, the response to CT was not predictive of response to RT and vice versa. Also in vitro
resistance to RT has been ascribed to the presence of the raf oncogenel®®l. Whether this finding reflects the
mechanism of chemoresistance is not clearly not known.

The overall and disease free survival in the CT-RT and RT groups in the present study was not
statistically significantly different. Despite the significant responses to CT in most studies in the past, survival
for the patients in the CT arm has not been improved. This finding may be due to the use of relatively inactive
chemotherapeutic regimens, lack of sufficient dose intensity, or insufficient length of treatment resulting in an
unacceptably low CR rate. From both nonrandomized™*?* and randomized!®>*” studies it is clear that even at a
given stage the patient population is heterogenous(eg, tumor size <5 cm vs >5 cm, bilateral parametrial
involvement complete or less than complete, presence or absence of lymph node metastasis),which may result in
inherent survival or deficit. Whether the addition of adjuvant (CT or biological)!*! therapy after completion of
CT and RT may result in a survival advantage needs further study.

In conclusion, cisplatinum and 5 flourouracil CT prior to RT results in a high overall response rate,
although the CR rate is low. Response to CT does not predict response to RT. There is no increase in the toxicity
to subsequent RT. Our study has not proven any significant difference in overall and disease-free survival when
neoadjuvant CT is added to RT regimen.

Conflict of Intrest: "The author(s) declare that they have no conflict of interest."
Abbreviations:

CT chemotherapy

RT radiotherapy

CT-RT chemotherapy followed by radiotherapy
RT radiotherapy alone

cCR clinical complete response

PR partial response

PD progressive disease

5-FU 5 flourouracil
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Table 1. Patient Characteristics

CT-ET group ET group

Age(vears)

Median 30 30

Fange 23-60 23-60
FIGO stage

B 28 29

mB 30 26
Histology grade

Well- differentiated 16 12

Moderately differentiated 26 30

Poorly differentiated 7 5

Differentiation unknown 9 3
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Table 2. Response to treatment

CT-ET group

Poszt chemotherapvin =34 )

Complete
Partial

No response’ Progressive dizease

Eeszponsze rate
Poszt radiotherapy(n =32)
Complete
Eesidual disease
Progressive disease
RT alone group(n= 54)
Complete
Eezidual disease
Progressive dizease

1(1.78%)
51(04.44%)
2(3.58%)
54(06.429%)

38(73.08%)
13(25.00%)
1(1.92%)

41(75.93%)
12(22.22%)
1(1.85%)

Table 3: CT-RT Group: Chemotherapy response according to clinical variables

Warizble No. of CE PR CE. +PR(%2) NE. +PD P value
Patients

Age(Tears)
=43 18 - 16 16(88.8) 2 NS
=43 38 1 37 F8C1000 -
History of smoking
Tes 11 1 10 11(100% - NS
Mo 43 - 43 43((93.3) 2
Hemoglobmn(g/dl)
=12 30 - 23 28(93.3) 2 NS
=12 26 1 25 26(100) -
FIGO Stage
e 23 1 2 270100 NE
e sy - 7 27951 2
Parametnial mvolrement
(Bulk of Dizeaze)
Unilateral 23 1 24 2301000 - NS
Bilateral 1 - 29 2%(03.5) 2
Tvpe of Growth
UPG 44 1 43 4401000 - NE
NPG 0 - - - -
NIG 12 - 10 10(33.3) 2 NS
Histology
Sqcell Ca 33 1 32 3301000 -
Adene Ca 1 - 1 10100 -
Adenc 5q Ca 2 - - - 2
Histelogic grade
Well differentiated 15 1 14 15100 -
Med differentiated 26 - 26 2601000 -
Poocrly differentiated 7 - h] A(T1.4) 2
Differentistion unknown 3 - 3 S(100) -
EPS score
=30 19 - 17 17(89.40) 2
=30 37 36 37100 -

Table 4 Toxicity to Chemotherapv and Radiotherapy

Temicity to Chemotherapy

ECOG Criteria (%% course affected)
0 1 2 3 4

Anemia Mo Texicity Noted

Nanzea / vomiting ] 3 2 0 1]

Cutanecus Tomicrty 3448 43.10 2242 ] o

Feenal Toxicity Mo Toxicity Noted

Oto tomcity No Tomicty Noted

Texicity to Radictherapy
ETOG Cotenia (% courze affected)
0 1 2 3 4

Cutanecus Texicity 4345 41.82 12.73 0 0

Anemia No Toxicity Noted

Lower GI Toxicity 713.86 20,70 344 0 0

Rectal Toxicity No Toxicity Noted

Bladder Tomcrty Neo Temcity Noted
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