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Most patients with epithelial ovarian cancer have advanced-stage disease 
when the diagnosis is established. The survival rates of patients with advanced 
ovarian cancer have steadily improved as a result of both a more skilled 
surgical approach and the development of more effective chemotherapy in first-
line treatment. Paclitaxel is an important agent in the management of patients 
with advanced ovarian cancer. Following cytoreductive surgery, the current 
optimal chemotherapeutic approach consists of a platinum compound together 
with paclitaxel. This recommendation is supported by level 1 evidence from two 
large randomized trials, the Gynecologic Oncology Group (GOG) study and 
the Canadian European Intergroup study that showed the paclitaxel/cisplatin 
combination to be superior to the cyclophosphamide/ cisplatin combination in 
terms of survival. Long term follow-up data from the GOG study showed the 
survival advantage was still maintained at 5 years in patients who received 
the paclitaxel/cisplatin combination compared with those who received 
cyclophosphamide/cisplatin (27% vs 16%). However, neurotoxicity was a 
significant problem, particularly in the Intergroup study, which used a higher 
paclitaxel dose (175 mg/m2-200 mg/m2 over 3 h) than the GOG study (135 mg/
m2 over 24 h).  One of a number of approaches to reduce toxicity has included 
weekly administration of paclitaxel. The lower doses and shorter infusion times 
used with weekly dosing appear to minimize bone marrow suppression and 
other toxicities associated with standard paclitaxel 3-weekly administration. 
The dose-dense approach of weekly paclitaxel may also achieve greater 
efficacy than standard doses every 3 weeks, through more sustained exposure 
of dividing tumor cells to paclitaxel’s cytotoxic and anti-angiogenic effects.
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Most patients with epithelial ovarian cancer have advanced-
stage disease when the diagnosis is established. The survival 
rates of patients with advanced ovarian cancer have steadily 
improved as a result of both a more skilled surgical approach and 
the development of more effective chemotherapy in first-line 
treatment. Paclitaxel is an important agent in the management 
of patients with advanced ovarian cancer.

Following cytoreductive surgery, the current optimal 
chemotherapeutic approach consists of a platinum compound 
together with paclitaxel [1-3]. This recommendation is supported 
by level 1 evidence from two large randomized trials, the 
Gynecologic Oncology Group (GOG) study and the Canadian 
European Intergroup study that showed the paclitaxel/cisplatin 
combination to be superior to the cyclophosphamide/cisplatin 
combination in terms of survival [4-6]. Long term follow-
up data from the GOG study showed the survival advantage 
was still maintained at 5 years in patients who received the 
paclitaxel/cisplatin combination compared with those who 
received cyclophosphamide/cisplatin (27% vs 16%) [5].

However, neurotoxicity was a significant problem, particularly 
in the Intergroup study [6], which used a higher paclitaxel 
dose (175mg/m2 -200 mg/m2 over 3 h) than the GOG study 
(135 mg/m2 over 24 h) [4]. One of a number of approaches 
to reduce toxicity has included weekly administration of 
paclitaxel. The lower doses and shorter infusion times used with 
weekly dosing appear to minimize bone marrow suppression 
and other toxicities associated with standard paclitaxel 3-weekly 
administration. The dose-dense approach of weekly paclitaxel 
may also achieve greater efficacy than standard doses every 3 
weeks, through more sustained exposure of dividing tumor cells 
to paclitaxel’s cytotoxic and anti-angiogenic effects [7-10].

Attempts to improve the outcome of chemotherapy in women 
with advanced ovarian cancer have focused on attenuation 
of side-effects, improvements in responsiveness, progressive 
palliation of the disease and improvements in quality of life.

The recommended treatment strategy for patients with advanced 
ovarian cancer is upfront radical cytoreductive surgery followed 
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by combination chemotherapy with a taxane and a platinum 
compound. In order to increase efficacy further, three-drug 
regimens have also been used. 

Paclitaxel plus carboplatin as neoadjuvant 
chemotherapy 

The role of neoadjuvant chemotherapy in advanced ovarian 
cancer has been explored in various trials. In a retrospective 
analysis of the EORTC/NCIC trial, patients with stage IVB 
disease and bulky tumors had better 5-year survival rates with 
neoadjuvant therapy, whereas those with stage IIIC and less bulky 
tumors had a greater survival benefit with upfront surgery [11]. 
NCCN guidelines state that neoadjuvant chemotherapy may be 
considered for patients with bulky stage III to IV disease who are 
not surgical candidates following assessment by a gynaecologic 
oncologist [12]. GOG 111 was a randomized study comparing 
cisplatin and paclitaxel with cisplatin and cyclophosphamide 
in women with suboptimally debulked, large-volume ovarian 
cancer. The paclitaxel-containing arm demonstrated improved 
clinical response rates (73% vs. 60%), progression-free survival 
(18 vs. 13 months), and overall survival (38 vs. 24 months) [5]. 
A second GOG study of 614 women with advanced disease 
and suboptimal resection compared single-agent cisplatin 
to 24-hour infusion  of paclitaxel and to the combination of 
paclitaxel and cisplatin. Cisplatin alone or in combination 
with paclitaxel resulted in improved clinical response rates and 
progression-free survival, although overall survival was similar in 
the three arms [13]. Combination chemotherapy also had lower 
cumulative toxicity. Although the GOG study showed that the 
combination of paclitaxel and cisplatin was more effective than 
cyclophosphamide/cisplatin regimens in women with advanced 
ovarian cancer, because cisplatin is associated with a high 
incidence of renal dysfunction and neurotoxic events [5,13] 
carboplatin has been used as a substitute due to its lower non-
hematologic toxicity and similar efficacy to cisplatin [14-16]. 

As several trials have demonstrated the comparable efficacy 
of cisplatin and carboplatin, combination of carboplatin and 
paclitaxel has become the preferred first-line chemotherapy 
regimen. Although the standard dosing of intravenous 
carboplatin and paclitaxel is every 21 days, landmark phase III 
trial from Japan (JGOG 3016) demonstrated significant gains in 
progression-free and overall survival with a dose-dense regimen 
of weekly paclitaxel in combination with carboplatin given 
every 3 weeks [17]. With this background we are conducting 
this study with a purpose to compare the efficacy, tolerance and 
toxicities of dose dense therapy with respect to conventional 3 
weekly regimen.

Aims and objectives

We aimed at comparatively finding out efficacy, tolerance and 
adverse reactions of dose dense weekly paclitaxel and carboplatin 
versus conventional 3 weekly paclitaxel and carboplatin in 
neoadjuvant treatment of ovarian cancer in terms of:

•	 Response to therapy

•	 Acute toxicities

•	 Late toxicities

MATERIALS AND METHODS

It is a prospective randomized trial conducted on outdoor and 
indoor patients of Department of Radiotherapy and Clinical 
Oncology, JNMCH, AMU, ALIGARH enrolled during the 
period of October 2018 to November 2020.

Patient selection 

Inclusion criteria:

•	 Histologically confirmed ovarian carcinoma

•	 Age>18 years

•	 Karnofsky performance status (KPS) of >60

•	 Adequate hematologic (Hb>10 gm/dl, WBC>4000/l and 
platelets >1lakh/microlitre), Renal (serum creatinine <1.4 
mg/dl) and Hepatic (serum bilirubin <1 mg/dl) function.

•	 No previous radiotherapy or chemotherapy

•	 Measurable tumor mass

•	 Unresectable , non-metastatic disease

Exclusion criteria:

•	 Patients who refuse to give consent

•	 Serious  concomitant disease

•	 History of any prior or concurrent cancer in the last 5 
years

•	 Pregnancy or breastfeeding

•	 Prior chemotherapy or radiotherapy

Pre treatment evaluation

•	 History and physical examination

•	 Measurement of detectable mass by physical examination

•	 Chest X-Ray

•	 CT scan abdomen and pelvis

•	 Blood cell count with differential counts, liver function 
studies, blood urea nitrogen and serum creatinine

•	 Serum CA125 as the tumor marker

Study design

•	 Prospective randomized study

•	 Written informed consent was obtained from all patients

•	 Patients were evaluated for response to treatment as well as 
for acute and late toxicities after completion of treatment 
according to the study protocol

TREATMENT PROTOCOL

Control arm

Received conventional neoadjuvant chemotherapy of 



− 7

V Ray et al. - Dose-Dense Weekly Paclitaxel In Combination With Carboplatin Versus Conventional 3 Weekly

Carboplatin administered at a dose of AUC 5 based on the 
Calvert formula18 using an EDTA glomerular filtration rate 
or AUC 6 based on a calculated creatinine clearance. Paclitaxel 
was administered at the dose of 175 mg/m2.The regimen was 
repeated every 21 days.

Study arm

Received dose dense weekly regimen of Paclitaxel administered 
at dose of 80 mg/m2 with Carboplatin administered three weekly 
at an AUC of 5.

Randomization

Patients satisfying inclusion criteria were randomized into two 
treatment arms by computer generated random table number.

Premedication administration

Our  approved premedication for the 3-weekly regimen 
consisted of dexamethasone 16 mg, 12 h and 6 h before 
paclitaxel administration, diphenhydramine (or its equivalent) 
50 mg i.v. 30 min-60 min before paclitaxel, and cimetidine 300 
mg or ranitidine 50 mg i.v. 30-/60 min before paclitaxel.

When paclitaxel is given on a weekly basis, however, various 
premedication regimens have been used, many of which have 
used lower doses of dexamethasone to avoid problems with the 
corticosteroid intake.

Our patients of the dose dense arm were given dexamethasone 
16 mg i.v., ondansetron 8 mg i.v. cimetidine 200 mg i.v. and 
diphenhydramine (or its equivalent) 50 mg i.v. 30 min-60 min 
before paclitaxel. 

Chemotherapy administration

Conventional neoadjuvant chemotherapy included carboplatin 
administered at a dose of AUC 5 based on the Calvert formula 
18 using an EDTA glomerular filtration rate or AUC 6 based 
on a calculated creatinine clearance. Paclitaxel was administered 
at the dose of 175 mg/m2 over 4 hrs-5 hrs via codon set .The 
regimen was repeated every 21 days. 

Dose dense weekly regimen of Paclitaxel was administered at 
dose of 80mg/m2 with Carboplatin administered three weekly at 
an AUC of 5 or 6 as in the control group. 

The chemotherapy was administered with proper premeditations 
and assessment of hydration status with preassessment of patient 
GC and vitals.

ASSESSMENT

Response

Response to treatment was evaluated by using the Gynaecological 
Cancer Intergroup response criteria, [18,19] and the Response 
Evaluation Criteria In Solid Tumors(RECIST), using both 
serum CA-125 and radiological criteria along with clinical 
assessment.

Acute and late toxicities 

Patients were assessed for treatment related toxicities using 
Common Terminology Criteria for Adverse Events (CTCAE) 
Version 4.0.

Follow up

1st follow up was done at one month of completion of treatment. 
The patient was sent for surgery immediately once the effect of 
neoadjuvant chemotherapy was seen. Subsequent long term 
follow up was done monthly for 3 months, then 2 monthly for 
next 6 months, then 3-4 monthly afterwards; but their results 
were not analyzed at time of this study interim analysis because 
we targeted the effect of dose dense chemotherapy regimen as 
NACT only till patient was taken up for surgery, due to our 
limited study period.

OBSERVATION AND RESULTS

Fig. 1. Cohort diagram showing enrollment of patients in our study

•	 It was a prospective randomized study conducted on 
diagnosed and untreated patients of advanced ovarian 
carcinoma registered in Department of Radiotherapy and 
Clinical Oncology, JNMCH, AMU, Aligarh between 
November 2018 to July 2020.

•	 All patients of study arm received a minimum of 9 cycles of 
weekly paclitaxel with 3 cycles of three weekly carboplatin 
while all the patients of control arm received a minimum 
of 3 cycles of each paclitaxel and carboplatin

•	 The efficacy of NAC was evaluated at only one 
point, because surgery was performed immediately if 
chemotherapy was found to be effective

PATIENT CHARACTERISTICS

Age at diagnosis

Most of the patients who presented to us at diagnosis were of 
more than 60 years (46% in study group and 50% in control 
arm); while 36% study arm and 30% control arm belonged to 
40-60 years age group. The mean age of patients in the study 
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arm was 55.36 years (95% CI=55.36±5.45) with the median age 
being 59.5 years; SD was 13.044. While in the control arm the 
mean age was 51.15 years (95% CI=51.15±6.739) with median 
being 53 years; SD was 15.37. Both arms were balanced for age 
characteristics.

Menstrual and obstetric history

Majority of women belonged to the post-menopausal age group 
(73% in study arm and 90% in the control arm). Also most of 
the patients were multiparous with 3 or more children.

Performance status

In both the arms majority of patients had a satisfactory to good 
ECOG status, 64% in study arm and 70% in control arm having 
ECOG of 0-1;while 36% in study arm and 30% of control arm 
had ECOG of 2-3

Contraceptive history

Among the patients selected for study group only 2 out of 11 
gave a history of OCP use while none among the control group 
had a positive history of OCP use. 

TUMOR CHARACTERISTICS

Stage of disease at presentation

In the study arm, maximum patients presented with FIGO 
stage 3(46%) or stage 2(27%) disease. While in the control arm 
maximum presented with stage 3 disease (40%) followed by 
stage 1c (30%). Both arms were balanced with regards to stage 
of disease.

Tumour histology

Maximum detected histology of tumour was serous type in both 
the arms (46% in study arm and 40% in control arm). 27% in 
study arm and 20% in control arm were of mixed histology.10% 
in the control arm also represented unspecified histology.

CA-125 at diagnosis

Majority patients in both the arms had a baseline pre-treatment 
level of serum CA-125 between 501 U/ml-1000 U/ml.( 55% 
in study arm and 50% in control arm). The mean CA-125 at 
diagnosis in the study arm was 1304.5 U/ml (SD-1402.89; 95% 
CI=1304.5 ± 770.475) with median being 826 U/ml. While in 
the control arm the mean CA-125 at diagnosis was 1297.3 U/ml 
with median being 605.5U/ml(SD-1608.23; 95%CI=1297.3 ± 
704.842).

RESPONSE ASSESSMENT

Response assessment was done 1 month after completion of last 

cycle of chemotherapy, i.e, after 6 cycles of 3 weekly standard 
regimen in control arm and 18 cycles of weekly paclitaxel with 
6 cycles of three weekly carboplatin in the study arm. It was 
assessed according to RECIST 1.1 and GCIG criteria.

Complete response was seen in 72.9% of study arm and 30% 
of control arm patients. 13.6% patients in the study arm and 
35% in the control arm showed partial response. While 4.5% of 
study arm and 20% of control arm patients showed progressive 
disease. Stable disease was seen in 9% of study arm and 15% of 
control arm patients. The result was significant at p=0.04. 

Fig. 2. Response to neoadjuvant chemotherapy in both groups

Ca-125 response assessment

The date when the CA 125 level is first reduced by 50% is 
the date of the CA 125 response. To calculate response rates, 
an intent-to-treat analysis  was  used that includes all patients 
with an initial CA 125 level of at least twice the upper limit of 
normal as eligible and evaluable. Those patients who have both 
a CA 125 response and whose CA 125 level falls to within the 
normal range, can be classified as CA 125 complete responders. 
Patients who have a fall of CA 125 to within the normal range 
but whose initial CA 125 was less than twice the upper limit of 
normal, have not had a CA 125 response and cannot therefore 
be classified as a CA 125 complete responder. We evaluated CA- 
125 response as per GCIG criteria after 1 month of the last cycle 
of chemotherapy.

OVERALL DURATION OF NACT

It was calculated as the time from day 1 of first cycle of 
chemotherapy to the last day of last cycle of chemotherapy 
after which the patient was referred for surgery. The mean 
duration of neoadjuvant treatment in the dose dense weekly 
arm was 136.81 days (SD-6.19; 95%CI=136.81 ± 2.588) with 
the median duration being 135.5 days. In the conventional 3 
weekly arm the mean duration of neoadjuvant treatment was 
139.75days(SD-7.26; 95%CI=139.75 ± 3.182) with the median 
being 139.5 days.

Tab.1. Ca-125 Response To Neoadjuvant Chemotherapy In both 
groups of patients of ovarian cancer

CA 125 RESPONSE STUDY ARM CONTROL ARM

>50% Decrease and Normalized 17 9

>50% Decrease but not Normalized 3 7

Normalized but not >50% Decrease 2 4

Progression 0 0
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TREATMENT DELAY

The chemotherapy cycle was interrupted  due to  grade 2 or 
above adverse effects/toxicities thus resulting in treatment delay 
in receiving the chemotherapy cycle. Almost every patient in 
both the arms showed a treatment delay. While in the dose dense 
weekly study arm 36.4%  showed a delay in treatment within  
1 week and 63.6% showed a delay of more than 1 week. In the 
conventional arm 30% showed delay within 1 week and 70% 
showed delay of more than 1 week.

Time to surgery

This was the duration of time elapsed between the last cycle 
of neoadjuvant chemotherapy and the day patient underwent 
interval debulking surgery. The mean time to surgery in 
the weekly dose dense arm was 70.09 days(SD-8.262; 
95%CI=70.09±3.453) with median being 68 days. While in 
the conventional 3 weekly arm the mean time to surgery was 
69.9days (SD-8.75; 95% CI=69.9 ± 3.839)with median being 
66 days.

ACUTE TOXICITY ASSESSMENT DURING 
TREATMENT 

The onset of anemia in both the arms was seen as early as on 
week 3 of treatment. In the study arm it was maximum on week 
18 while in the control arm it was maximum on week 3 itself. 
Grade 1 anemia was seen in an average of 77% patients in the 
study arm and 85% in control arm. Grade 2 anemia manifested 
in average 18% of study arm and 15% of control arm while 
grade 3 anemia was seen in average 9%  of study arm.

Fig. 3. Anemia As Toxicity During Neoadjuvant Treatment In Both Groups Of 
Patients Of Ovarian Cancer

Onset of neutrophil count decrease in study arm manifested 
as early as week 3 while it began in control arm at week 6. It 
was maximum at week 6 followed by week 12 and week 18 in 

the study arm while the same in the control arm was at week 
9. Grade 1 neutrophil count decrease was seen in average 
9% patients of study arm and 5% patient of control arm. An 
average of 9% patients in study arm showed grade 2 decrease in 
neutrophil count. None of the patients in either arms showed 
grade 3 or 4 decrease in neutrophil count.

Fig. 4. Neutropenia As Toxicity During Neoadjuvant Treatment In Both 
Groups Of Patients Of Ovarian Cancer

Platelet count decrease began as early as on week 3 in study arm 
while its onset was at week 9 in the control arm.It was maximum 
at week 12 in both the arms.An average of 9% patients in study 
arm and 5% patient in control arm manifested grade 1 platelet 
count decrease. Grade 2 platelet count decrease was seen in 
average 5% patient each of study and control arms. Grade 3 or 4 
platelet count decrease was not seen in any patient of either arm.

Fig. 5. Thrombocytopenia As Toxicity During Neoadjuvant Treatment In 
Both Groups Of Patients Of Ovarian Cancer
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During chemotherapy administration, acute reactions to 
paclitaxel infusion was also recorded. These allergic reactions 
were mostly transient and grade 1 (average of 9% patients of 
study arm and 5% patient in the control arm) which were seen 
as early as on week 3 in study arm and at week 6 in the control 
arm. Grade 2 allergic reaction was seen in average 5% patient of 
study arm and none of control arm. 

Myalgia began at week 3 in the study arm and week 6 in the 
control arm.It was maximum at week 15 in both the arms. An 
average of 45% patients of study arm and 30% patients in the 
control arm manifested grade 1 myalgia. 23% patients in study 
arm and 10% patients in control arm showed grade 2 myalgia.

Fig. 6. Myalgia As Toxicity During Neoadjuvant Treatment In Both Groups Of 
Patients Of Ovarian Cancer

Dysesthesia  began at week 3 in the study arm and week 6 in 
the control arm. It was maximum at week 15 in both the arms. 
Grade 1 dysesthesia was seen in average of 45% patients of 
study arm and 35% patients of control arm. An average of 14% 
patients in study arm and 5% patient of control arm manifested 
grade 2 dysesthesia. None of the patients showed grade 3 or 4 
dysesthesia in either of the arms.

Fig. 7. Dysesthesia As Toxicity During Neoadjuvant Treatment In Both 
Groups Of Patients Of Ovarian Cancer

Arthralgia  began at week 3 in the study arm and week 6 in the 
control arm and it was maximum at week 15 in both the arms. 
An average of 36% of patients in study arm and 25% patients 
in control arm manifested grade 1 arthralgia during treatment. 
Grade 2 arthralgia was seen in average 9% of study arm and 5% 
of control arm patient. Grade 3 or 4 arthralgia was not seen in 
any patient of either arms.

Fig. 8. Arthralgia As Toxicity During Neoadjuvant Treatment In Both Groups 
Of Patients Of Ovarian Cancer

TOXICITIES AT 1 MONTH POST 
TREATMENT

On follow up at 1 month, anemia was present in around 90% 
of patients in both the arms. Grade 1 anemia was seen in 55% 
patients of both arms while grade 2 anemia was seen in 36% 
patients of study arm and 35% patients of control arm. Myalgia 
was seen in all patients of both arms at 1 month post treatment. 
Grade 1 myalgia was seen in 82% of study arm and 80% patients 
of control arm. Grade 2 myalgia manifested in 18% of study 
arm and 20% of control arm patients. Almost all patients also 
manifested dysesthesia in both the arms. Grade 1 dysesthesia 
was seen in 77% of study arm and 80% of control arm patients. 
While 23% study arm and 20% control arm patients presented 
with grade 2 dysesthesia. Almost all patients of study arm also 
manifested paraesthesias, grade 1 in 63.6% and grade 2 in 36.4 
% patients. On the other hand, 90% patients in control arm 
manifested paraesthesias, grade 1 being 55% and grade 2 being 
35% patients.

QUALITY OF LIFE ASSESSMENT

QoL was assessed using the  validated patient self-
reported questionnaires

Functional Assessment of Cancer Therapy (FACT)-general 
(FACT-G) and FACT-Ovary subscale.

The FACT questionnaires use a five-point response 
scale

0 referred to not at all; 1, a little bit; 2, somewhat; 3, quite a 
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bit; and 4, very much. The range of possible scores was 0-108 
for FACT-G and 0-44 for FACT-Ov. In FACT-G, the range of 
possible scores for the physical, social, emotional, and functional 
subscales were 0-28, 0-28, 0-24, and 0-28, respectively. 

Patients were asked to complete the QoL assessment at three 
time points: baseline (before treatment), after the third and 
sixth chemotherapy cycles. At the third and sixth cycle, patients 
were given questionnaires at day 15 of completing the cycles.To 
assess QoL, scores were computed if more than 80% of items 
were answered in the overall and more than 50% of items in the 
FACT-Ov, and FACT-G subscales. 

The following scoring scale was used to assess the various 
parameters.

In or study,the physical and functional well-being scale and 
ovarian subscale showed 1 unit increase in the study group in 
1-2 patients at the end of 6th cycle .

DISCUSSION

The general purpose of neoadjuvant chemotherapy is to reduce 
the tumour size or extent of cancer spread before applying 
the radical main treatment, thus making the procedure easier 
or less invasive. It also provides the chance to know whether 
the chemotherapy is effective, which is not possible  after the 
tumour is completely removed.

In ovarian cancer, primary debulking surgery followed by 
adjuvant chemotherapy is a gold standard procedure. Although 
some investigators reported their favourable experience of 
neoadjuvant chemotherapy followed by interval debulking 
surgery, meta-analysis suggested that neoadjuvant chemotherapy 
was associated with poorer outcome. EORTC55971 was the 
first prospective randomized study of advanced (stage IIIC or 
IV) ovarian carcinoma, fallopian tube carcinoma, or primary 
peritoneal carcinoma to compare overall survival between 
patients who received standard primary debulking surgery 
followed by chemotherapy and those who received neoadjuvant 
chemotherapy plus interval debulking surgery. The majority of 
patients who entered this trial had extensive stage IIIC or IV 
disease at the treatment. The largest residual tumour 1 cm or 
less in diameter was achieved in 41.6% of patients after primary 
debulking and in 80.6% of patients after interval debulking. 

Complete resection of all macroscopic disease (at primary or 
interval surgery) was the strongest independent variable in 
predicting overall survival. 

Postoperative rates of adverse events and mortality were 
higher after primary debulking than after interval debulking. 

The CHORUS trial and JGOG0206 trials were similar trials 
addressing the role of neoadjuvant treatment in advanced 
ovarian cancer. 

In our study in  the dose dense weekly arm, maximum patients 
presented with FIGO stage 3(46%) or stage 2(27%) disease . 
While in the conventional 3 weekly arm maximum presented 
with stage 3 disease (40%) followed by stage 1c (30%). The basis 
of stage 1c and stage 2 patients being taken up for neoadjuvant 
therapy in our study was that either the patient was unfit for or 
unwilling to undergo upfront surgery.

The theoretical basis for dose-dense chemotherapy strategy is 
derived from Norton–Simon's model (Norton, 2001). Based 
on this concept, the increase of dose density should improve 
chemotherapy efficacy, minimizing the opportunity for regrowth 
of tumour cells between cycles of chemotherapy. Accordingly, 
several anticancer agents, such as paclitaxel, have an inhibitory 
effect on angiogenesis when given weekly. In fact, the effect on 
endothelial cell proliferation and migration is achieved with 
lower doses but requires a more frequent administration as 
endothelial cells recover already within 3-4 days after delivered 
chemotherapy. Correspondingly, in several cancer types, 
including breast and lung carcinomas, weekly administration 
has been proven effective and has been integrated in clinical 
practice.

Several preclinical studies support the rationale for weekly 
schedules of paclitaxel in ovarian cancer. The duration of 
exposure is an important determinant of the cytotoxic activity of 
paclitaxel. The dose-dense schedule leads to frequent exposure of 
tumor cells. Adequate cytotoxicity can be achieved at relatively 
low concentrations of paclitaxel provided that exposure is 
prolonged. Fennelly et al reported a phase I dose escalating study 
of weekly administration of paclitaxel alone in 18 ovarian cancer 
patients. Increasing the weekly dose of paclitaxel to100mg/m2 
did not increase the nadir neutrophil counts to grade 3 or above, 
and a dose of 80 mg/m2 was recommended. Furthermore, they 
did not observe severe toxicity and hypersensitivity reactions 
commonly associated with paclitaxel administration. Responses 
were observed in 30% (4/13) of patients also including the 
patients with progressive disease after treatment with standard 
tri-weekly paclitaxel administration. It also conducted a phase 
I trial, administering paclitaxel over 1 h per week to breast and 
ovarian cancer patients; they also recommend a dose of 80 mg/
m2. There were several phase II clinical trials using dose-dense 
weekly administration of paclitaxel and carboplatin, and those 
have demonstrated promising efficacy and favorable tolerability 
in patients with ovarian cancer. Weekly schedules of paclitaxel at 
a dose of 80 mg/m2 and carboplatin AUC 2 in a Japanese phase 

Grade Physical 
well being

Social/ Family 
well-being

Emotional 
well- being

Functional 
well-being Ovarian subscale

          Positive 
concerns

Negative 
concerns

Good 0-7 >21 0-6 >21 >15 0-7

Satisfactory 14-Aug 15-21 12-Jul 15-21 15-Nov 14-Aug

Poor 15-21 14-Aug 13-18 14-Aug 10-Jun 15-21

Very poor >21 0-7 >18 0-7 0-5 >21

Tab.2. Scoring scale used to assess various 
parameters in Quality of Life assessment
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II study for recurrent ovarian cancer patients achieved a response 
rate of 67% (22/33). The hematologic and nonhematologic 
toxicities were tolerable. Grade 3 or 4 leukopenia and 
neutropenia was observed in 25% and 57%, respectively. In 
ovarian cancer, the Japanese Gynecologic Oncology Group 
(JGOG) first demonstrated the survival advantage of dose-dense 
weekly administration of paclitaxel. In JGOG3016, 637 patients 
were randomly assigned to receive six cycles of either paclitaxel 
(180 mg/m2; 3-hour intravenous  infusion) plus carboplatin 
(area under the curve  6 mg/mL/min), administered on day 
1 of a 21-day cycle (conventional regimen; n=320), or dose-
dense paclitaxel(80 mg/m2;1 hour IV infusion) administered on 
days 1, 8, and 15 plus carboplatin administered on day 1 of 
a 21-day cycle (dose-dense regimen; n=317) which was same 
as in our study. The primary end point was progression-free 
survival, and secondary end points were overall survival and 
toxicity. Median progression-free survival was significantly 
longer in the dose-dense treatment group (28.0 months; 95% 
CI, 22.3 to 35.4 months) than in the conventional treatment 
group (17.2 months; p=0.0015). Overall survival at 3 years 
was higher in the dose-dense regimen group (72.1%) than in 
the conventional treatment group (65.1%; HR=0.75: p=0.03).  
Early discontinuation of the treatment was more frequent in 
dose-dense group  than in the conventional group  primarily 
because of the toxicities. On the basis of these results, it was 
concluded that dose-dense weekly paclitaxel plus carboplatin 
improved survival compared with the conventional triweekly 
administration of paclitaxel with the cost of modest increase in 
toxicities. The result of this trial has markedly influenced the 
designs of further clinical trials.

Very few trials have up-frontly addressed the role  of efficacy 
of dose dense chemotherapy in neoadjuvant setting of ovarian 
cancer. Our study was thus conducted with the aim of addressing 
this aspect. 

In a trial by testing the efficacy and safety of dose-dense 
paclitaxel plus carboplatin as neoadjuvant chemotherapy for 
advanced ovarian, fallopian tube or peritoneal cancer ,a response 
rate of 92% to dose dense taxane therapy as NAC was observed 
and disease progression did not occur in any patient. (Complete 
response 1 (4%) Partial response 22 (88%) Stable disease 2 
(8%)). Another retrospective study by [17-25] for advanced 
epithelial ovarian, fallopian tube, or primary peritoneal cancer 
used the  following two NAC regimens- (1) dose-dense TC: 
paclitaxel (80 mg/m2 on days 1, 8, or 15) and carboplatin (area 
under the curve [AUC], 6 on day 1; every 3 weeks) and (2) 
TC: paclitaxel (175 mg/m2 on day 1) and carboplatin (AUC, 
6 on day 1; every 3 weeks),similar to our study.The response 
rate of NAC in the dose-dense TC and conventional-regimen 
groups was 92.1% [12,26-39] complete response (CR); 81, 
partial response (PR); and 8, stable disease (SD) or progression 
disease (PD)] and 92.3% (5, CR; 67, PR; and 6, SD or PD), 
respectively (p=0.47). In our study we observed that complete 
response  was seen in 72.9% of study arm and 30% of control 
arm patients.13.6% patients in the study arm and 35% in the 
control arm showed partial response. While 4.5% of study arm 
and 20% of  control arm patients showed progressive disease. 

Stable disease was seen in 9% of study arm and 15% of control 
arm patients. The result was significant at p=0.04.

As far as the toxicities are concerned; the landmark JGOG3016 
trial observed that the most common adverse event was 
neutropenia (dose-dense regimen, 286 [92%] of 312 patients; 
conventional regimen, 276 [88%] of 314 patients, not 
statistically significant). The frequency of grade 3 and 4 anemia 
was significantly higher in the dose-dense group (n=214 
[69%]) than in the conventional treatment group (n=137 
[44%]; p=0.0001). The frequencies of other toxicities including 
peripheral neuropathy were similar between groups. In our 
study, during treatment, anemia was the most common adverse 
hematological event. Grade 1 anemia was seen in an average 
of 77% patients  in the study arm and 85% of control arm. 
Grade 2 anemia manifested in average 18% patients of study 
arm and 15% patients of control arm Grade 3 anemia was seen 
in average 9% patient of study arm. Grade 1 neutrophil count 
decrease was seen in average 9% patients of study arm and 5% 
patient of control arm. An average of 9% patients in study 
arm showed grade 2 decrease in neutrophil count. The lower 
rates of neutropenia in our study might be contributed to the 
administration of prophylactic G-CSF to all patients in both the 
arms. An average of 9% patients in study arm and 5% patient in 
control arm manifested grade 1 platelet count decrease. Grade 
2 platelet count decrease was seen in average 5% patient each of 
study and control arms. None of the patients manifested grade 
3 or 4 neutropenia or thrombocytopenia during treatment in 
our study.

This is comparable and even lower than the earlier mentioned 
Japanese phase 2 study. The MITO-7 trial which used a lower 
dose of weekly paclitaxel(carboplatin (AUC 2 mg/mL per min) 
plus paclitaxel (60 mg/m²)) also showed toxicity results as 
follows- Fewer patients assigned to the weekly group than those 
allocated treatment every 3 weeks had grade 3-4 neutropenia 
(167 [42%] of 399 patients vs 200 [50%] of 400 patients), 
febrile neutropenia (two [0·5%] vs 11 [3%]), grade 3-4 
thrombocytopenia (four [1%] vs 27 [7%]), and grade 2 or worse 
neuropathy (24 [6%] vs 68 [17%]).

The ICON-8 trial where stage IC-IV epithelial ovarian cancer 
were randomly assigned to group 1 (carboplatin area under 
the curve [AUC]5 or AUC6 and 175 mg/m² paclitaxel every 3 
weeks), group 2 (carboplatin AUC5 or AUC6 every 3 weeks and 
80 mg/m² paclitaxel weekly), or group 3 (carboplatin AUC2 
and 80 mg/m² paclitaxel weekly). They observed that Grade 3 
or 4 toxic effects were reported in 213 (42%) patients in group 
1, 320 (62%) patients in group 2, and 269 (53%) patients 
in group 3. The major contributor to the higher incidence of 
grade 3 or higher events in both weekly treatment groups was 
uncomplicated neutropenia, which occurred in 76 (15%) of 
508 patients in group 1, 181 (35%) of 513 patients in group 
2, and 152 (30%) of 510 patients in group 3. The incidence 
of febrile neutropenia was low across all three groups with 21 
(4%) in group 1, 31 (6%) in group 2, and 16 (3%) in group 3, 
with no significant difference between groups 2 or 3 and group 
1  However, the incidence of grade 3 or higher anaemia was 
significantly higher in patients assigned to group 2 compared 
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with those receiving standard 3-weekly chemotherapy (25 [5%] 
in group 1 vs 65 [13%]in group 2;p<0·0001]) but not in patients 
assigned to group 3 (24 [5%], p=1·00). 

Similar outcomes were observed in our study. We evaluated 
toxicity during treatment at weeks 3,6,9,12,15 and 18. All 
grades individually reported were considered and the average 
number of patients manifesting that grade were reported. All 
toxicity assessment results were statistically non-significant(p 
value>0.05).

In a study by [4,40-55] randomly assigned ovarian cancer 
patients of stage 3 or 4 to receive either paclitaxel, administered 
intravenously at a dose of 175 mg per square meter of body-
surface area every 3 weeks, plus carboplatin (dose equivalent 
to an area under the curve [AUC] of 6) for six cycles or 
paclitaxel, administered weekly at a dose of 80 mg per square 
meter, plus carboplatin (AUC, 6) for six cycles similar to our 
study. They reported that the most common adverse events of 
grade 3 or higher were neutropenia (in 78% of the patients), 
gastrointestinal disorders (in 21%, including 2% who had 
gastrointestinal-wall disruption, such as perforation, fistula, or 
necrosis), thrombocytopenia (in 18%), infection (in 4%), and 
anemia (in 26%) . Anemia of grade 3 or higher was reported in 
36% (124 of 340 patients) of the patients who received weekly 
paclitaxel, as compared with 16% of those (54 of 343) treated 
with paclitaxel every 3 weeks (P<0.001). However, neutropenia 
of grade 3 or higher occurred less often in the group that received 
weekly paclitaxel than in the group that received paclitaxel every 
3 weeks (72% [246 of 340 patients] vs. 83% [286 of 343], 
P<0.001). There was no significant between-group difference 
in the incidence of sensory neuropathy of grade 3 or higher, 
more patients in the group that received weekly paclitaxel than 
in the group that received paclitaxel every 3 weeks had sensory 
neuropathy of grade 2 or higher (26% [88 of 340 patients] vs. 
18% [61 of 343], .

We did not assess gastrointestinal toxicities in our study because 
during our limited time frame and with limited patient size, 
almost all patients presented with GI complaints at diagnosis, 
during and after treatment. Our limited follow up had the 
drawback of being unable to distinguish the GI symptoms to 
be due to disease per se or as an adverse effect to neoadjuvant 
treatment. 

In our patients, myalgia began at week 3 and week 6 respectively 
in the study and control arms, being maximum at week 15 in 
both .An average of 45% patients of study arm and 30% patients 
in the control arm manifested grade 1 myalgia. An average of 
23% patients in study arm and 10% patients in control arm 
showed grade 2 myalgia. None of the patients in either arm 
manifested grade 3 or 4 myalgia. Grade 1 dysesthesia was seen 
in average of 45% patients of study arm and 35% patients of 
control arm. An average of 14% patients in study arm and 
5% patient of control arm manifested grade 2 dysesthesia. An 
average of 36% of patients in study arm and 25% patients in 
control arm manifested grade 1 arthralgia during treatment. 
Grade 2 arthralgia was seen in average 9% of study arm and 5% 
of control arm patient.

In a retrospective case-control study by chemotherapy induced 

peripheral neuropathy among patients with ovarian cancer 
receiving taxanes- out of 88 women included in the study 
61(69.3%) reported CIPN. Twelve months after chemotherapy, 
it was 19.3%. The  percentage of patients suffering from sensory 
peripheral neuropathy was higher than motor neuropathy at 
any time during their study. SPN was associated with the use 
of docetaxel and paclitaxel: (docetaxel vs liposomal paclitaxel 
OR 4.39(95% CI 1.69-11.42,p=0.019); (paclitaxel vs liposomal 
paclitaxel; OR-5.91,95%CI=1.09-31.97,p=0.04). They thus 
concluded that significant proportion of patients with ovarian 
cancer receiving taxanes suffered from long term residual 
neuropathy, mostly sensory neuropathy.

Paclitaxel induces a progressive, predominantly sensory 
neuropathy. Symptoms can occur after the first dose, and 
include painful paresthesia as well as numbness of the hands and 
feet. Transient myalgia is common after each dose, which usually 
resolves within days. Sensory loss presents in a stocking-glove 
distribution. Ankle jerks and other reflexes may be diminished 
or absent, which progresses with cumulative doses. Both small 
and large fiber sensory functions are affected. Muscle strength 
is frequently preserved or only minimally affected. Overall, 
either single or cumulative dose is the most important factor 
to consider in taxanes-induced neuropathy. Most symptoms 
usually improve or resolve after discontinuation of treatment, 
however, severe symptoms may persist for a long period of 
time. The taxanes block tubulin depolymerisation, leading to 
the inhibition of microtubule dynamics and cell cycle arrest. 
In patients, paclitaxel produced early sensory dysfunction 
in 4 weeks as increasing in stimulus threshold and reduction 
in sensory amplitudes on neurophysiological and nerve 
excitability studies; 71% of patients developed symptoms by 
6 weeks after administration of about 500 mg/m2. Reduced 
sensory amplitudes or abolishment of sensory responses on 
neurophysiology studies were also found in patients treated 
with docetaxel. Carboplatin induced neuropathy has similar 
symptoms to those of cisplatin, but absent Lhermitte sign. 
The neurotoxicity of carboplatin is generally considered to be 
less frequent, and less severe than cisplatin. Grade 3/4 sensory 
neuropathy was 13.5% in the cisplatin regimen versus 7.2% in 
the carboplatin regimen [56-59].

In our study the onset of neuropathic symptoms began as early 
as on week 3 in dose dense arm an week 6 in the conventional 
arm. A longer follow up is required to assess the actual results due 
to cumulative doses and other factors. We assessed neuropathic 
toxicity as per CTCAE v4.03 which was symptom based . But 
the above mentioned studies evaluated the same using EORTC 
quality of life questionnaire based method. This is a discrepancy 
to be noted.

In our study, The mean duration of neoadjuvant treatment was 
136.81 days and 139.75 days respectively in study and control 
groups. All  patients in both the arms showed a treatment 
delay with 36.4%  showing a delay in treatment within 1 week 
and 63.6% a delay of more than 1 week in study arm . In the 
conventional arm the same were 30% and 70% respectively. The 
mean time to surgery in the  study arm was 70.09 days and 
69.9days in control arm.
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In a study by [60-66] al -Comparison between weekly versus 
3-weekly paclitaxel in combination with carboplatin as 
neoadjuvant chemotherapy in advanced ovarian cancer- Patients 
in the dose dense and standard group both received a median of 
3 NAC cycles (p=0.377). One patient in the dose dense group 
received interval debulking surgery after 2 NAC cycles due to 
severe ascites and exacerbation of underlying comorbidities. 
Dose was reduced during NAC in 8 patients (34.8%) in the 
dose dense group and in 2 patients (4.0%) in the standard 
group (p=0.001). Events of grade III and higher neutropenia 
were observed more often in the dose dense group than in the 
standard group (82.6% vs. 22.0%, p<0.001). In the dose dense 
group, 12 patients (52.2%) received red blood cell transfusion, 
whereas no patient received platelet transfusion. In total, 18 
patients (85.7%) in the dose dense group and 14 patients 
(28.0%) in the standard group received at least 1 cycle of G-CSF 
replacement; yet there were no events of neutropenic fever. 
Rates of grade III and higher anemia and lymphopenia were not 
significantly different, and there was no event of grade III and 
higher thrombocytopenia. Other non-hematologic toxicities 
including infection, thrombosis, gastrointestinal, and fatigue 
were comparable between both groups.

Treatment delay of more than 1 week incurred in 3 patients 
(13.0%) in the dose dense group due to pancytopenia, whereas 
no patient in the standard group experienced treatment delay 
(p=0.028). The difference in the rate of hospitalization was not 
statistically significant between the 2 groups (17.4% in dose 
dense group vs. 4.0% in standard group, p=0.074). Indications 
for hospitalization in the dose dense group included infection 
(n=4), nausea and vomiting (n=1), and fatigue (n=1). One 
patient in the standard group was hospitalized for continuation 
of intravenous antibiotic treatment for infective spondylitis, 
and underlying diagnosis prior to NAC. All other hospitalized 
patients were admitted once during NAC and for duration of 
less than 1 week, and indications for hospitalization included 
non-neutropenic fever, gastrointestinal symptom, and fatigue. 
There were no events of small bowel obstruction and intra-
abdominal haemorrhage.

In our study, treatment delay of within 1 week did not involve 
any hospitalisation and was mostly due to hematologic toxicity; 
especially anemia requiring transfusion. Among those showing 
delays of more than 1week, indications for hospitalization in 
dose dense arm included pancytopenia(n=4), post chemotherapy 
nausea and vomiting(n=8) and generalised weakness (n=2) while 
in the conventional arm, hospitalization was indicated for febrile 
neutropenia in 1 patient, generalized weakness in 3 patients and 
post chemo nausea vomiting in 3 patients. All patients in our 
study received minimum of 6 cycles of NACT in both the arms( 
18 cycles of weekly paclitaxel+ 6 cycles 3 weekly carboplatin in 
dose dense arm; 6 cycles of 3 weekly paclitaxel+ carboplatin in 
conventional arm) [67,68].

The NAC regimen was only specified as three cycles of platinum 
based chemotherapy in two Phase III studies (EORTC55971/
NCIC OV13  and CHORUS ) that confirmed non-inferiority 

of OS between IDS after NAC and PDS. In contrast, the NAC 
regimen was specified as four cycles of tri-weekly TC therapy in 
an ongoing Phase III study (JCOG0602) with a similar design 
(20). 

There is currently no consensus about the optimal number of 
NAC cycles. In the JGOG3016 study, IDS could be performed 
after from two to four cycles of NAC. However, it was considered 
more appropriate to set three cycles of ddTC as NAC in the 
study by Tomoko Yoshihama, Hiroyuki Nomura et al.

Also in our study the mean time to surgery in the weekly dose 
dense arm was 70.09 days with median being 68 days. While 
in the conventional 3 weekly arm the mean time to surgery 
was 69.9days with median being 66 days. In a study by Ming 
Chen, Zhan peng Chen et al, Impact of the Time Interval from 
Neoadjuvant Chemotherapy to Surgery in Primary Ovarian, 
Tubal, and Peritoneal Cancer Patients. They evaluated the effect 
of the time interval between the end of NACT and surgery (TTS 
≤ 4 weeks vs TTS > 4 weeks) on the survival outcomes among 
patients with advanced-stage ovarian, tubal, and peritoneal 
cancers. 152 patients with stage III or IV ovarian, tubal, and 
peritoneal cancers were included in this retrospective cohort 
study: 115 in the TTS ≤ 4 weeks and 37 in the TTS >4 weeks 
groups. The Kaplan-Meier analysis showed that the progression-
free survival in the TTS ≤4 weeks group was longer than that in 
the TTS >4 weeks group (26 vs 14 months, P=0.04). However, 
the overall survival was not different between the two groups 
(66 vs 36 months, P=0.105). The multivariate analysis presented 
that delay in surgery after NACT (TTS >4 weeks) was associated 
with a shorter progression-free (P=0.002) but not overall survival 
(P=0.231). Their findings demonstrated no relationship between 
the NACT to surgery interval and OS, while a detrimental effect 
of TTS >4 weeks on PFS was observed. 

Our study needs a further longer follow up to assess overall 
survival and progression free survival reported as end points in 
earlier landmark studies.

Quality-of-life outcomes from a randomized phase III trial of 
dose-dense weekly paclitaxel and carboplatin compared with 
conventional paclitaxel and  carboplatin as a first-line treatment 
for stage II-IV ovarian cancer: Japanese Gynecologic Oncology 
Group Trial (JGOG3016) by K.Harano et al concluded that 
dose dense therapy does not decrease overall QoL compared with 
conventional therapy . In the MITO-7 trial which also objected 
at QoL assessment as a primary end point it was observed that 
FACT-O/TOI scores differed significantly between the two 
schedules (treatment-by-time interaction p<0·0001); with 
treatment every 3 weeks, FACT-O/TOI scores worsened at every 
cycle (weeks 1, 4, and 7), whereas for the weekly schedule, after 
transient worsening at week 1, FACT-O/TOI scores remained 
stable. Further studies prospectively directed at QoL assessment 
in dose dense chemotherapy in neoadjuvant ovarian cancer 
setting are lacking. In our study we also assessed Quality of life 
at 3 time points: baseline (before treatment), after the third and 
sixth chemotherapy cycles,. The physical and functional well-
being scale and ovarian subscale showed 1 unit increase in the 
study group in 1-2 patients at the end of 6th cycle.
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LIMITATIONS OF OUR STUDY

Small number of patients enrolled in our study is a drawback. 
Another limitation is our shorter follow up period that prevented 
in analysing late toxicities like peripheral neuropathy. As in 
previous standard studies with primary end point of evaluation 
being progression free survival and overall survival, we require a 
further longer follow up to analyse the same.

CONCLUSION

We aimed at analysing the efficacy ,tolerance and toxicity 
of weekly dose dense regimen of paclitaxel with three weekly 
carboplatin in comparison to standard 3 weekly regimen of 

paclitaxel and carboplatin, specially in the neoadjuvant setting 
for advanced ovarian cancer.

We found out significant overall response rate with the dose 
dense regimen and also the toxicities during treatment were 
tolerable. We aim to further continue our study to analyse 
survival outcome effects in the long run, which is the primary 
end-point of analysis in majority of landmark trials in this 
perspective. It can thus be concluded that weekly dose dense 
paclitaxel with carboplatin is an effective and feasible treatment 
option in neoadjuvant setting in patients with advanced ovarian 
cancer with good response rates and acceptable toxicities. 
Further prospective trials evaluating the efficacy and tolerability 
of dose dense paclitaxel is warranted.
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