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Abstract: In Taiwan, approximately half of ovarian cancer cases are diagnosed at an early stage. Although platinum-
based adjuvant chemotherapy is recommended for high-risk early-stage epithelial ovarian cancer (EOC), the optimal
regimen remains uncertain. Paclitaxel (PTX) is widely used based on evidence from advanced-stage disease, yet
data comparing PTX and cyclophosphamide (CTX) in early-stage settings are limited. We retrospectively reviewed
medical records of FIGO stage |-l EOC patients with high-risk features who received post-operative platinum-based
chemotherapy with either PTX or CTX at Kaohsiung Chang Gung Memorial Hospital from January 2011 to December
2018. We analyzed associations between clinical characteristics, chemotherapy regimen, and survival outcomes.
Baseline characteristics were compared using Chi-square tests for categorical variables and independent two-
sample t-tests for continuous variables. Survival analysis was conducted using Kaplan-Meier and Cox regression
methods. A total of 125 patients were included (mean age: 50.0 years), of whom 27.2%, 48.8%, and 24.0% were di-
agnosed with FIGO stage IA/IB, IC, and Il, respectively. Clear cell (37.6%) and endometrioid (27.2%) carcinomas were
the most common histologies. Eighty-one patients (64.8%) received PTX, and 44 (35.2%) received CTX. Multivariate
analysis identified FIGO stage as the only independent predictor of disease-free survival (DFS; HR, 3.39; P = 0.046),
while the chemotherapy regimen was not significantly associated with DFS (HR 2.58; P = 0.111). Since stage |
patients constituted the majority of the cohort, we performed a subgroup analysis restricted to stage | patients,
which similarly demonstrated no significant DFS difference between the two chemotherapy regimens (P = 0.377).
CTX demonstrated comparable DFS outcomes to PTX in high-risk early-stage EOC. These findings support the use
of CTX as a viable adjuvant chemotherapy alternative to PTX, particularly in Asian populations where clear cell and
endometrioid histologies are more prevalent.
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Introduction confined to the ovaries (stage I) or limited to the
pelvis (stage Il) at diagnosis [4]. Given this high
proportion, optimizing treatment for early-stage

cases remains a clinical priority.

Epithelial ovarian cancer (EOC), which accounts
for 90-95% of all ovarian malignancies, remains
the most lethal gynecologic malignancy - pri-
marily due to delayed diagnosis and the
absence of effective screening methods [1, 2].

Current guidelines recommend comprehensive
staging surgery - including hysterectomy, bi-

Unlike global trends, Taiwan demonstrates a
higher proportion of early-stage diagnoses,
likely attributable to routine gynecologic evalu-
ations and broad accessibility to pelvic imaging
[3]. Supporting this observation, 2021 data
from the Taiwan Cancer Registry indicated that
approximately 47% of ovarian cancers were

lateral salpingo-oophorectomy, omentectomy,
peritoneal washings, and retroperitoneal lymph-
adenectomy - as the standard of care for early-
stage EOC [5]. In those with low-risk tumors,
such as FIGO stage IA or IB with well- or moder-
ately differentiated histology, omission of adju-
vant chemotherapy is considered safe [6]. In
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Figure 1. Flowchart of patient selection and inclusion process.

contrast, adjuvant chemotherapy is generally
recommended for high-risk features (e.g., FIGO
IC/Il, high-grade histology, or clear cell type).
Although trials like ICON1 and ACTION con-
firmed the survival benefit of platinum-based
chemotherapy in early-stage disease, the opti-
mal combination regimen remains uncertain [7,
8].

In practice, paclitaxel (PTX) is often chosen in
platinum-based regimens due to its efficacy in
advanced EOC [9, 10], but data comparing PTX
with agents like cyclophosphamide (CTX) in
early-stage disease are limited. Given the lack
of consensus regarding the optimal platinum-
based regimen, we conducted this retrospec-
tive study to compare the clinical outcomes of
PTX and CTX in high-risk early-stage EOC.

Material and methods
Study population and treatment protocol

We retrospectively reviewed patients diag-
nosed with EOC at Kaohsiung Chang Gung
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Excluded non-EOC or not optimally debulked (n = 48)

* Other chemotherapy regimens (n = 5)

* Treated at another hospital (n = 2)
* Incomplete standard treatment (n = 2)
* Concurrent primary malignancy (n= 1)

Memorial Hospital between
January 2011 and December
2018. Eligibility was limited to

Exclude advanced stage (FIGO III-1V) OC (n = 242) FIGO (Inter-national Feder-

ation of Gynecology and
Obstetrics) stage I-ll disease.
Included patients had high-
risk early-stage disease (st-
age IC or Il, or grade 3/clear
cell tumors) treated with plati-
num-based adjuvant chemo-
therapy (PTX or CTX) following
optimal cytoreductive surgery.
We excluded patients with
non-epithelial histologies, su-
boptimal debulking, early-
stage low-risk disease (e.g.,
FIGO stage IA/IB, grade 1-2
non-clear cell histologies),
chemotherapy administered
elsewhere, incomplete che-
motherapy course due to tox-
icity, or concurrent major
malignancies (e.g., synchro-
nous FIGO stage Il endometri-
al carcinoma). Patients with
follow-up <12 months were
also excluded to ensure suffi-
cient event observation. The
detailed inclusion and exclusion process is
illustrated in Figure 1.

Surgical approaches were categorized as fol-
lows: (1) complete staging surgery (including
restaging procedures), (2) fertility-sparing uni-
lateral salpingo-oophorectomy with lymphade-
nectomy, (3) unilateral or bilateral salpingo-
oophorectomy without lymphadenectomy, and
(4) abdominal total hysterectomy with bilateral
salpingo-oophorectomy without lymphadenec-
tomy. All patients achieved optimal cytoreduc-
tion, defined as no gross residual disease which
were confirmed through operative reports. For
patients with pathologically confirmed ovarian
cancer who did not undergo standard staging
surgery, postoperative imaging was reviewed to
confirm the absence of residual disease.

All patients received platinum-based adjuvant
chemotherapy every three weeks, consisting of
either PTX (175 mg/m?) plus carboplatin (AUC
5) or CTX (750 mg/m?) plus cisplatin (75 mg/
m?). FIGO stage | patients received three to six
cycles based on histologic risk, while all stage I
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patients received six cycles. Targeted therapies
were not administered to any patient in this
cohort.

Treatment allocation

The choice between CTX-platinum and PTX-
platinum was determined through shared deci-
sion-making (SDM) between the attending
gynecologic oncologist and the patient, in
accordance with standard clinical practice in
Taiwan for early-stage ovarian cancer. Patients
were informed of the common adverse effects
of each regimen - alopecia and peripheral neu-
ropathy with PTX versus bone marrow suppres-
sion, nausea, and vomiting with CTX to facili-
tate an informed discussion. In Taiwan, CTX
regimens are fully reimbursed for stage I-ll
ovarian cancer, whereas PTX are reimbursed
only for advanced-stage disease and therefore
require out-of-pocket payment for early-stage
cases; therefore, financial considerations were
also discussed. Patient age and anticipated
drug tolerance were also evaluated to support
individualized selection. No formal treatment
protocol or randomization was applied, as this
reflects real-world, equitable allocation without
exclusionary criteria beyond standard clinical
eligibility.

Data collection and follow-up assessment

Clinical data were extracted from electronic
records and independently reviewed by two
investigators; discrepancies were resolved by
consensus. Laboratory and pathology data
were verified according to standardized hospi-
tal formats. Data collection followed a pre-
defined protocol and included patient demo-
graphics, FIGO stage, histologic subtype, surgi-
cal procedures, chemotherapy regimen, and
pretreatment laboratory values (platelet count,
CA125), defined as those obtained prior to
surgery. This study was approved by the
Institutional Review Board of the Chang Gung
Medical Foundation (No. 202400936B0) and
conducted in accordance with the Declaration
of Helsinki.

Post-treatment follow-up monitored disease
recurrence and survival. Patients were followed
every 2-4 months for the first 2 years, every 3-6
months during years 3-5, and at individualized
intervals thereafter. Treatment outcomes were
assessed retrospectively according to RECIST
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guidelines and CA125 response criteria estab-
lished by the Gynecological Cancer Intergroup
[11].

Statistical analysis

Statistical analyses were conducted using
SPSS software (version 25.0; IBM Corporation).
Baseline characteristics were compared using
the Chi-square test for categorical variables
and the independent two-sample t-test for con-
tinuous variables. Disease-free survival (DFS)
and disease-specific survival (DSS) were used
to evaluate treatment efficacy. DFS was defined
as the interval from the completion of chemo-
therapy to either disease recurrence or the last
follow-up without recurrence. DSS was defined
as the interval between the date of primary sur-
gery and the date of cancer-related death or
the last follow-up.

Survival curves were estimated using the
Kaplan-Meier method, with between-group
comparisons performed using the log-rank
test. Multivariate analyses were conducted
using Cox proportional hazards regression
models. For variables with unstable estimates,
Firth’'s penalized maximum likelihood method
was applied to improve reliability. A two-sided
p-value <0.05 was considered statistically
significant.

Results

Patient characteristics and comparable clinical
variables between PTX and CTX groups

A total of 125 patients were enrolled (mean
age, 50.0 years; median follow-up, 75.6
months). Baseline characteristics are shown in
Table 1. FIGO stages IA/IB, IC, and Il were
observed in 34 (27.2%), 61 (48.8%), and 30
(24.0%) patients, respectively. Clear cell carci-
noma (CCC) was the most common histologic
subtype (37.6%), followed by endometrioid car-
cinoma (EMC, 27.2%), high-grade serous carci-
noma (HGSC, 15.2%), and mucinous carcinoma
(8.8%). At diagnosis, 85 patients (68.0%) had
CA125 levels >35 U/mL, and 101 patients
(80.8%) had platelet counts <400x10°/L. Of all
patients, 81 (64.8%) received PTX and 44
(35.2%) received CTX. Table 2 compares clini-
cal variables between the two groups. No sig-
nificant differences were observed in age, his-
tologic type, platelet count, or CA125 levels.

Am J Cancer Res 2025;15(11):4753-4764



Paclitaxel vs cyclophosphamide in early EOC: Asian cohort

Table 1. Clinicopathological characteristics of all
patients (n = 125)

Age, mean (SD, range)
Follow-up, months, median (range) 75.6 (21.0-141)
FIGO stage, n (%)

IA/I1B 34 (27.2)
IC 61 (48.8)
Il 30 (24.0)
Histology, n (%)
HGSC 19 (15.2)
Non-HGSC 106 (84.8)
CCC 47 (37.6)
EMC 34 (27.2)
Low grade 31(24.8)
High grade 3(2.4)
Mucinous 11 (8.8)
LGSC 6 (4.8)
Mixed 6 (4.8)
Adenocarcinoma 2 (1.6)
Pretreatment platelet, n (%)
<40x10%/uL 101 (80.8)
>40x10*/uL 21 (16.8)
Missing 3(2.4)
Pretreatment CA-125, n (%)
<35 U/mL 20 (16.0)
>35 U/mL 85 (68.0)
Missing 20 (16.0)
C/T regimen, n (%)
Paclitaxel 81 (64.8)

Cyclophosphamide 44 (35.2)

50.0 (11.3, 24-80)

CCC = clear cell carcinoma; C/T = chemotherapy; EMC =
endometrioid carcinoma; HGSC = high grade serous carci-
noma; LGSC = low grade serous carcinoma; n = number; SD
= standard deviation.

However, a significant imbalance was noted in
FIGO stage distribution: 29 of 30 (96.7%) stage
Il patients received PTX, while only one receiv-
ed CTX (P<0.001). This reflects the retrospec-
tive and non-randomized nature of treatment
allocation.

FIGO stage drives prognosis while chemothera-
py regimens show equivalent outcomes

Univariate analysis revealed that FIGO stage
was the only factor significantly associated with
DFS (stage Il vs. stage I: HR, 2.45; 95% Cl,
1.04-5.74; P = 0.039), and showed a borderline
association with DSS (HR, 2.89; 95% ClI, 0.98-
8.47; P=0.054). In contrast, the chemotherapy
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regimen was not significantly associated with
DFS or DSS (Table 3). The 5-year DFS rates
were 61.7% in the PTX group and 68.2% in the
CTX group (P = 0.687), while the 5-year DSS
rates were 69.1% and 77.3%, respectively (P =
0.472) (Figure 2). Subgroup analysis for histo-
logic subtype also showed no significant asso-
ciation with either survival endpoint in univari-
ate analysis (Figure 3). Multivariate analysis
(Table 4) confirmed FIGO stage as the only
independent predictor of DFS (stage Il vs. stage
I: HR, 3.39; 95% Cl, 1.02-11.20; P = 0.046),
while the association with DSS approached sig-
nificance (HR, 3.89; 95% Cl, 0.94-17.99; P =
0.082). Chemotherapy regimen remained non-
significant for DFS (HR, 2.58; 95% CI, 0.81-
8.24; P = 0.111) and DSS (HR, 2.06; 95% Cl,
0.47-9.19; P = 0.347).

Stage | subgroup: clear cell histology margin-
ally affects prognosis while regimen choice
does not

To further evaluate prognostic factors in stage |
patients, a multivariate Cox regression analysis
was performed (Table 5). Compared to non-
clear cell carcinoma (non-CCC), CCC showed a
marginal association with poorer DFS (HR,
5.27; 95% Cl, 1.16-49.97; P = 0.082), although
this trend was not observed for DSS (HR, 5.73;
95% Cl, 0.54-783.69; P = 0.321). In contrast,
patients with EMC did not differ significantly
from those with non-endometrioid histology in
terms of DFS (HR, 0.98; P = 0.983) or DSS (HR,
1.21; P = 0.921). Notably, the chemotherapy
regimen (PTX vs. CTX) was not significantly
associated with DFS (HR, 1.72; 95% CI, 0.54-
5.64; P = 0.377) or DSS (HR, 1.91; 95% Cl,
0.40-9.06; P = 0.443). In stage Il, only one
patient received CTX. Due to the extremely
limited sample size, statistical comparison
between chemotherapy regimens in this sub-
group was not feasible.

Discussion

Our study demonstrates that CTX plus platinum
is not inferior to PTX plus platinum as adjuvant
chemotherapy for high-risk early-stage EOC. In
our cohort of 125 patients, FIGO stage was the
strongest predictor of PFS, while chemotherapy
regimen showed no significant association with
either DFS or DSS. Among stage | patients, sur-
vival did not differ between regimens. These
findings suggest that CTX offers comparable
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Table 2. Factors associated with chemotherapy regimen in
patients of stage I-Il epithelial ovarian cancer (n = 125)

The role of cyclophosphamide in
platinum-based chemotherapy for

ovarian cancer

Chemotherapy regimen Picgtgiel Cyclop:iszzamlde p value
Age, years 0.652 In the 1960s, alkylating agents
mean (SD) 50.4 (12.2) 49.4 (9.6) such as_melphalan and CTX were
the mainstay of treatment for
Stage, n (%) <0.001 advanced ovarian cancer. Since
IA/1B 18(22.2) 16 (36.4) the mid-1970s, a series of trials
IC 34 (42.0) 27 (61.4) have established cisplatin as one
I 29 (35.8) 1(2.3) of the most active agents for ovar-
Histology, n (%) ian cancer. Combination therapy
CcC 32(39.5) 15 (34.1 0.551 with cisplatin and an alkylating
Non-CCC 49 (60.5) 29 (65.9 agent became the standard of
EMC 19 (23.5) 15 (34.1 0.202 care for about a decade, based on
Non-EMC 62 (76.5) 29 (65.9 trials demonstrating improved out-
HGSC 15 (18.5) 4(9.1) 0.199 comes over monotherapy [13, 14],
Non-HGSC 66 (81.5) 40 (90.9) and no ad@ed benefit from three-
Platelet?, 10%/ul 0.532 drug regimens [15, 16]. The
Gynecologic Oncology Group (GOG)
mean (SD) 31.8(9.9 306 (10.7) 95 trial investigated adjuvant
CA-125%, U/mL 0.205 strategies for early-stage EOC,
medium (IQR) 269.3 (707.3) 67.1 (468.6)

atotal n = 122, "total n = 105. CCC = clear cell carcinoma; EMC = endome-
trioid carcinoma; HGSC = high grade serous carcinoma; IQR = interquartile

range; n = number; SD = standard deviation.

efficacy across common histologic subtypes
in Asia patients, focus on CCC and EMC, provid-
ing clinicians greater flexibility in treatment
selection.

Adjuvant chemotherapy strategies in early-
stage EOC

Patients with stage IA or IB EOC and favorable
histology who undergo comprehensive staging
have >90% 5-year disease-free survival [12].
Adjuvant therapy is generally not required in
this group. In contrast, approximately 25-45%
of early-stage patients with high-risk features
(stage IC/Il, clear cell histology, or grade 3
tumors) develop recurrence despite surgery
[10]. Although early-stage EOC has a favorable
prognosis, post-recurrence survival is poor and
similar to advanced disease [3]. Adjuvant che-
motherapy is therefore warranted in high-risk
patients. Randomized trials have established
platinum-based regimens (cisplatin or carbopl-
atin) as the standard adjuvant therapy for early-
stage EOC [6, 7, 10]. For patients with early-
stage ovarian cancer, there is still no consen-
sus on the optimal regimen in platinum-based
doublets.
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enrolling 205 patients with stage
IA/IB (grade 3), and stage IC or
IIA disease. Following surgery,
patients were assigned to receive
either intravenous cisplatin plus
CTXor intraperitoneal phosphorus-32. Although
overall survival was similar, the cisplatin-CTX
group showed a lower cumulative recurrence
rate, supporting its use as preferred adju-
vant chemotherapy for this patient population
[a7].

The introduction of paclitaxel in ovarian cancer
chemotherapy

Paclitaxel, a diterpenoid extracted from the
Pacific yew tree (Taxus brevifolia), was discov-
ered in the early 1960s. It exerts cytotoxic
effects by promoting tubulin polymerization,
stabilizing microtubules, and inhibiting chromo-
some separation during mitosis. In the 1980s,
taxol was introduced as an effective treatment
for ovarian cancer. Two pivotal trials - GOG No.
111 [9] and the EORTC/National Cancer
Institute of Canada (NCIC) OV10 [8] - demon-
strated that cisplatin-PTX significantly improved
response rates, progression-free survival, and
overall survival compared to cisplatin-CTX in
advanced ovarian cancer. The success of PTX-
platinum combinations in advanced disease
prompted their adoption in high-risk early-stage
ovarian cancer. Platinum-CTX regimens remain
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Table 3. Univariate analysis of factors associated disease-free survival (DFS) and disease-specific

survival (DSS) (n = 125)

DFS DSS
Factors
HR 95% ClI p value HR 95% ClI p value

Age, years

(=50 vs. <50) 1.77 0.74-4.23 0.197 1.38 0.47-4.00 0.556
FIGO stage

(IC vs. IA/IB) 1.31 0.40-4.25 0.655 0.60 0.15-2.39 0.466

(IMvs. 1) 2.45 1.04-5.74 0.039 2.89 0.98-8.47 0.054
Histology

(CCC vs. non-CCC) 2.14 0.92-4.95 0.076 2.26 0.79-6.54 0.132

(EMC vs. non-EMC) 0.38 0.11-1.29 0.120 0.20 0.03-1.50 0.116

(HGSC vs. non-HGSC) 1.25 0.42-3.70 0.684 1.62 0.45-5.84 0.464
Platelet, 10%/uL

(240 vs. <40) 0.84 0.25-2.85 0.777 1.36 0.37-4.94 0.641
CA-125, U/mL

(=35 vs. <35) 4.26 0.57-32.02 0.159 28.63 0.05-1.610* 0.301
C/T regimen

(Paclitaxel vs. Cyclophosphamide) 0.83 0.34-2.04 0.688 0.65 0.20-2.11 0.471

CCC = clear cell carcinoma; C/T = chemotherapy; DFS = disease-free survival; DSS = disease-specific survival; EMC = endome-
trioid carcinoma; HGSC = high grade serous carcinoma; HR = hazard ratio; n = number.
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Figure 2. Kaplan-Meier analysis of disease-free survival (left) and disease-specific survival (right) in patients treated
with paclitaxel versus cyclophosphamide in stage I/l patients.

under investigation for potential benefit in
selected subgroups.

In elderly patients with advanced ovarian can-
cer, the comparative effectiveness of platinum-
based combinations has been explored in lim-
ited studies. In two sequential trials analyzed
by Trédan et al., patients aged >70 years receiv-
ing PTX-carboplatin had more favorable base-
line characteristics but showed no survival
advantage over CTX-based therapy [18]. The
lack of benefit from PTX in this population may
reflect age-related pharmacokinetic changes
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and poorer treatment tolerance, leading to fre-
quent dose reductions and early discontinua-
tion. In contrast, our study focused on a young-
er early-stage cohort (mean age, 50 years) and
found no significant difference in survival out-
comes between CTX- and PTX-based regimens
among patients aged <50 or >50 years, sug-
gesting that treatment efficacy was not age-
dependent in this setting. However, subgroup
analysis results from other early-stage studies
have been inconsistent. For example, Chen et
al. (mean age, 49 years) reported poorer 5-year
DFS and DSS in patients aged >50 receiving
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Figure 3. Kaplan-Meier curves of disease-free survival (A-C) and disease-specific survival (D-F) stratified by histologic
subtype: clear cell carcinoma (CCC), endometrioid carcinoma (EMC), and high-grade serous carcinoma (HGSC) in

stage /Il patients.

CTX-platinum [19]. This variability in age-relat-

ed outcomes highlight

s the need for further

validation in homogeneous early-stage cohorts.

Comparative studies on CTX and PTX regimens
in high-risk early stage EOC

The role of CTX in platinum-based adjuvant
chemotherapy for high-risk early-stage EOC has
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been investigated in several studies [19-21].
Garcia-Saenz et al. reported similar 5-year
relapse-free survival (73% vs. 71%) and DSS
(84% vs. 76%) between non-taxane and tax-
ane-based regimens, with no statistically sig-
nificant differences [20]. A Taiwanese retro-
spective study also demonstrated comparable
5-year DFS and overall survival between plati-
num-PTX and platinum-CTX regimens across
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Table 4. Multivariate Cox regression analyses of factors associated with disease-free survival (DFS)
and disease-specific survival (DSS) in stage I-1l patients (n = 125)

DSS
Factors
HR P value HR 95% ClI P value

Age, years

(=50 vs. <50) 1.54 0.58-4.12 0.386 0.91 0.26-3.04 0.877
FIGO stage

(Mvs. 1) 3.39 1.02-11.20 0.046 3.89 0.94-17.99 0.082
Histology

(CCC vs. non-CCC) 2.40 0.63-9.20 0.200 2.92 0.63-19.11 0.235

(EMC vs. non-EMC) 0.35 0.06-2.27 0.274 0.54 0.04-4.94 0.608

(HGSC vs. non-HGSC) 0.46 0.07-3.18 0.430 0.71 0.06-6.95 0.790
Platelet, 10%/uL

(240 vs. <40) 0.69 0.19-2.56 0.583 1.15 0.25-4.21 0.856
CA-125, U/mL

(=35 vs. <35) 6.68 0.83-53.49 0.074 6.26 0.69-833.15 0.254
C/T regimen

(Paclitaxel vs. Cyclophosphamide) 2.58

0.81-8.24 0.111 2.06

0.47-9.19 0.347

CCC = clear cell carcinoma; C/T = chemotherapy; DFS = disease-free survival; DSS = disease-specific survival; EMC = endome-
trioid carcinoma; HGSC = high grade serous carcinoma; HR = hazard ratio; n = number.

Table 5. Multivariate Cox regression analyses of factors associated with disease-free survival (DFS)
and disease-specific survival (DSS) in stage | patients (n = 95)

. . DFS DSS
Variables Comparison n (%)
HR (95% ClI) p value HR (95% CI) p value
Histology ccc 39 (41.1) 5.27 (1.16-49.97) 0.082 5.73 (0.54-783.69) 0.321
Non-CCC 56 (58.9) 1
EMC 29 (30.5) 0.98 (0.13-10.81) 0.983 1.21 (0.06-177.92) 0.921
Non-EMC 66 (69.5) 1
CA-125° >35 62 (78.5) 12.68 (1.51-1655.80) 0.110 4.70 (0.45-644.23) 0.357
<35 17 (21.5) 1
C/T regimen PTX 52 (54.7) 1.72 (0.54-5.64) 0.377 1.91 (0.40-9.06) 0.443
CTX 43 (45.3) 1

atotal n = 79. CCC = clear cell carcinoma; C/T = chemotherapy; CTX = cyclophosphamide; DFS = disease-free survival; DSS =
disease-specific survival; EMC = endometrioid carcinoma; HR = hazard ratio; n = number; PTX = Paclitaxel.

early-stage subgroups (IA/IB, IC, and Il) [21].
Our findings are consistent with these studies,
indicating that CTX is not inferior to PTX in plat-
inum-based adjuvant chemotherapy for high-
risk early-stage EOC.

Nevertheless, subgroup analyses from previ-
ous studies have yielded inconsistent results.
Hsieh et al. reported that patients with CCC had
significantly better survival outcomes with tax-
ane-based regimens compared to non-taxane
regimens [21]. In our cohort, CCC and EMC
were the two most common histologic sub-
types, particularly among earlier cases.
Therefore, we performed subgroup analyses
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specifically focusing on CCC and EMC, which
are more prevalent in East Asian populations.
Importantly, DFS and DSS were comparable
between the CTX and PTX groups in patients
with either CCC or EMC, reinforcing that CTX-
based regimens are not inferior to PTX in these
predominant histologic subtypes.

Biologic basis for the comparable efficacy of
CTX and PTX across clear cell and endometri-
oid subtypes

The comparable efficacy of CTX- and PTX-bas-

ed regimens in our cohort may reflect histo-
type-specific chemosensitivity. Compared with
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HGSC, which is typically sensitive to both plati-
num and taxane due to TP53 mutation and
genomic instability [22, 23], CCC and EMC
harbor distinct molecular alterations that influ-
ence drug response. CCC frequently carries
AT-rich interactive domain-containing protein
1A (ARID1A) mutations and activation of the
PIBK/AKT-mTOR pathway, both linked to
reduced sensitivity to microtubule-targeting
agents such as PTX [24, 25]. Similarly, EMC
exhibits PTEN loss, PIK3CA or ARID1A muta-
tions [26, 27], and occasional B-tubulin Il over-
expression, which may limit taxane efficacy
while maintaining susceptibility to DNA-da-
maging agents [28, 29]. CTX, through DNA
alkylation and inter- or intra-strand cross-link-
ing by its active metabolite phosphoramide
mustard, induces double-strand DNA breaks
and apoptosis [30, 31]. This DNA-directed
mechanism, independent of microtubule stabi-
lization, may remain active in tumors with tax-
ane-resistant molecular profiles, providing a
biologic rationale for the comparable outcomes
observed in these subtypes.

Adverse effects of paclitaxel limit its use de-
spite proven efficacy

Although platinum-PTX doublets improve out-
comes in advanced ovarian cancer, concerns
remain regarding its adverse effects. GOG 111
showed that PTX carries higher risks of severe
hypersensitivity, neutropenia, alopecia, and
neurotoxicity compared to CTX [9]. A European-
Canadian trial of cisplatin-PTX versus cisplatin-
CTX in 680 patients with advanced EOC re-
ported higher rates of hypersensitivity (4% vs.
1%) and grade 3-4 neurotoxicity (19.6% vs. 1%)
in the PTX group [8]. Minor hypersensitivity
reactions occur in approximately 40% of
patients receiving PTX regimen; notably, 3%
experience life-threatening reactions despite
premedications. Neurotoxicity occurs in 60-
80% of patients, with severe symptoms in
2-33% [32]. Currently, no effective treat-
ments or preventive measures are available.
Conversely, the CTX group had higher rates of
grade 3-4 thrombocytopenia, nausea, and
vomiting [8]. Nausea and vomiting are generally
manageable and preventable with supportive
medications. CTX-induced thrombocytopenia
was rarely associated with complications, and
overall risk differences between the two groups
were modest.
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Limited prognostic value of CA125 in early-
stage epithelial ovarian cancer

While the comparable efficacy between PTX
and CTX regimens supports treatment flexibility
based on toxicity considerations, our analysis
also revealed that traditional prognostic mark-
ers showed limited utility in early-stage dis-
ease. Pretreatment CA125 levels were not sig-
nificantly associated with prognosis in either
univariate or multivariate analysis for both DFS
and DSS, indicating that CA125 levels do not
influence outcomes in early-stage disease. This
may reflect the cohort’s histological composi-
tion, predominantly stage I-Il cases with CCC
and EMC, and relatively few HGSC - the subtype
most strongly associated with CA125 eleva-
tion. Given that clear cell and endometrioid
tumors typically produce less CA125 in early
stages [33, 34], the lack of independent prog-
nostic significance of pretreatment CA125 is
both biologically plausible and clinically rele-
vant. This aligns with multiple studies demon-
strating that tumor marker levels in stage | and
Il were not correlated with survival [35], where-
as CA125 prognostic value is primarily observed
in advanced-stage disease and high-grade
serous histology [36]. Recent studies have also
shown that CA125 dynamic changes, particu-
larly half-life rather than pretreatment levels,
were the most important independent prognos-
tic factors in EOC [37].

Lack of prognostic impact of thrombocytosis in
early-stage disease

Similarly, elevated platelet count did not dem-
onstrate independent prognostic significance
in our early-stage EOC cohort. Thrombocytosis
is frequently observed in advanced-stage (FIGO
IlI-1V) ovarian cancer and is positively associat-
ed with tumor burden [38, 39]. It is also an
independent predictor of poor survival, with
hazard ratios ranging from 1.4 to 2.0 in this
population [40Q]. In contrast, its prognostic role
in early-stage disease remains unclear, as most
studies have focused on advanced tumors with
elevated interleukin-6 (IL-6) and thrombopoi-
etin levels [41]. Moreover, most evidence is
based on HGSC, with limited data in clear cell
and endometrioid subtypes, which predominat-
ed in our cohort and differ biologically [2, 42].
This lack of prognostic impact is biologically
plausible, as IL-6 - induced thrombopoietin-driv-

Am J Cancer Res 2025;15(11):4753-4764



Paclitaxel vs cyclophosphamide in early EOC: Asian cohort

en thrombocytosis is more evident in advanced-
stage disease with greater tumor burden and
has been primarily described in serous histolo-
gy [41]. Our findings suggest that FIGO stage
remains the key prognostic factor in high-risk
early-stage EOC with predominant clear cell
and endometrioid histology, while routine pre-
treatment CA125 and platelet counts may offer
limited prognostic utility in this population.

Limitations

This retrospective, single-institution study is
subject to potential selection bias and may limit
the generalizability of the findings. The relative-
ly small number of stage Il patients reduced
statistical power and precluded reliable sub-
group analysis. Moreover, the modest sample
size restricted detailed age-stratified analyses
(e.g., across finer age bands or including older
patients), potentially masking subtle age-spe-
cific differences in regimen efficacy that may
emerge in broader populations. Treatment allo-
cation was non-randomized, with more stage |l
patients receiving PTX, likely reflecting both
physician preference and limited case num-
bers, which also constrained the feasibility of
propensity score matching. Additionally, the
absence of toxicity profiles and patient-report-
ed outcomes limited our ability to assess regi-
men tolerability, and the current lack of ongoing
clinical trials comparing CTX-platinum and PTX-
platinum regimens in early-stage disease fur-
ther underscores the need for prospective
studies to evaluate safety and efficacy end-
points. Although histologic subtype and FIGO
stage were considered in our analysis, future
multicenter prospective studies are warranted
to validate these findings and further explore
molecular or immunologic predictors of treat-
ment response.

Conclusion

This study demonstrates that CTX combined
with platinum is not inferior to PTX-based regi-
mens as adjuvant chemotherapy for high-risk
early-stage EOC. In this predominantly stage I/
Il Taiwanese cohort with a high proportion of
clear cell and endometrioid histologies, FIGO
stage remained the key prognostic factor. Given
that PTX is not reimbursed under Taiwan’s
National Health Insurance for early-stage
patients, CTX may represent a more cost-effec-
tive alternative. For patients concerned about
neurotoxicity, hypersensitivity reaction, or cost,
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CTX provides comparable efficacy with poten-
tially improved tolerability and accessibility.
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