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Abstract

This study aims to compare tumor marker indicators, World Health Organization Quality
of Life-Brief assessment (WHOQOL-BREF) scores and clinical outcomes between
cervical cancer patients treated with paclitaxel + carboplatin versus those treated with
paclitaxel + cisplatin. 66 cervical cancer patients admitted to our hospital were randomly
selected and allocated equally into a control group (paclitaxel + cisplatin) and a study
group (paclitaxel + carboplatin) using a randomized double-blinded approach. Tumor
marker indices, WHOQOL-BREF scores, Karnofsky Performance Status (KPS) scores,
clinical outcomes and adverse effects were assessed and compared before and after
treatment. The study group was found to have lower carcino-embryonic antigen
(CEA), Carbohydrate antigen (CA) 199, CA125 and CAS50 levels, significantly higher
WHOQOL-BREF scores, and significantly higher KPS scores at 7 days, 1 month, 2
months and 3 months post-treatment compared to the control group (all p < 0.05).
However, we also observed that while the treatment effectiveness rate in the study group
(75.76%) surpassed that in the control group (66.67%), the difference was statistically
significant (p > 0.05). Patients in the study group had a statistically significant
lower incidence of diarrhea (45.45%) and nausea and vomiting (48.48%) compared
to the control group, whose corresponding rates were higher at 69.70% and 75.76%,
respectively (x? = 3.969, 5.215, p = 0.046, 0.022). Conversely, the incidence of bone
marrow suppression in the study group (48.48%) was significantly higher than that in
the control group (21.21%) (x? = 4.405, p = 0.020). We conclude that the combination
of paclitaxel and carboplatin was an effective treatment approach for cervical cancer
patients, offering comparative advantages over paclitaxel + cisplatin, with reduced tumor

marker levels, enhanced quality of life, and minimized adverse reaction occurrence.
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1. Introduction

Cervical cancer accounts for a relatively high proportion of gy-
necological malignancies, ranks second as the most prevalent
gynecologic cancer in terms of both incidence and mortality,
just behind breast cancer, and has been found to be closely
associated with human papillomavirus infection and sexual
activity [1]. Currently, various clinical treatment modalities
are available for cervical cancer, including surgery and radio-
therapy. In early-stage cases, total hysterectomy with pelvic
lymph node dissection is commonly performed due to its asso-
ciated favorable treatment outcomes and longer survival [2, 3].
However, in cases where cervical cancer progresses to inter-
mediate or advanced stages, achieving optimal results through
surgery becomes challenging. To address this, neoadjuvant
chemotherapy can be employed effectively to suppress and

eliminate small migrating tumor foci, facilitating a reduction in
tumor size and thereby increasing surgical resectability, which
may ultimately improve patient survival outcomes.

Currently, in the clinical management of middle and ad-
vanced cervical cancer, the frequently prescribed neoadjuvant
chemotherapy regimen comprises paclitaxel combined with
platinum-based agents such as carboplatin and cisplatin, each
with distinct clinical effectiveness profiles. In this study, we
aimed to assess the differences in clinical efficacy between
paclitaxel + carboplatin and paclitaxel + cisplatin in cervical
cancer patients through comparative analyses in cervical can-
cer patients treated with different chemotherapy regimens at
our hospital [4—6].

2. Information and methods
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2.1 General information

We randomly selected 66 cervical cancer patients from the clin-
ical admissions at our hospital and assigned them in a random
and double-blind manner into a study group (n = 33 cases) and
a control group (n = 33 cases). The baseline characteristics
of the patients from both study groups are shown in Table 1,
which indicates that both groups were well-balanced (p >
0.05).

The study inclusion criteria comprised patients who had re-
ceived a definitive diagnosis of cervical cancer through patho-
logical biopsy, were newly diagnosed with cervical cancer,
had normal blood counts and well-functioning liver and kidney
profiles without apparent contraindications to chemotherapy, a
Karnofsky Performance Status (KPS) score between 0 and 1,
aged 30 to 60 years, were staged as IIb or higher according
to the Figo classification, and were estimated to have a life
expectancy exceeding 3 months.

Exclusion criteria comprised patients who were concur-
rently enrolled in other research studies, those who had under-
gone prior treatment with alternative chemotherapeutic agents
before study entry, patients with concurrent malignancies or
psychiatric disorders, those who had recently undergone sur-
gical interventions, pregnant or breastfeeding women, and
patients with hematological system abnormalities.

2.2 Methods
2.2.1 Control group

Control group: The control group received a combination of
paclitaxel (Yunnan Hande Biotechnology Co., Ltd., National
Drug Code: H10960322, Kunming, China) and cisplatin (Qilu
Pharmaceutical Co., Ltd., National Drug Code: H37021358,
Jinan, China). The total paclitaxel dosage administered ranged
from 135 to 175 mg/m? as a single dose, and the total cisplatin
dosage ranged from 60 to 70 mg/m?, given over 2-3 doses.
Each treatment cycle comprised 21 doses, with a total of 3
treatment cycles.

2.2.2 Study group

Study group: The study group received a combination of
paclitaxel and carboplatin. Paclitaxel was administered at
a total dose ranging from 135 to 175 mg/m?, administered
intravenously as a single dose. The carboplatin (Kunming
Guiyan Pharmaceutical Co., Ltd., with a National Drug Code:
H20053908, Kunming, China) dosage was calculated using an
area under the curve (AUC) of 5 and was administered as a
single intravenous dose. Each treatment cycle consisted of 21
doses, and a total of 3 treatment cycles were administered.

2.3 Indicator observation
2.3.1

The total effective rate of treatment is calculated as the sum
of the apparent rate (percentage of cases where the tumor
persisted for more than four weeks before disappearing) and
the effective rate (percentage of cases where the tumor volume
decreased by more than 50% and persisted for more than 4
weeks).

Efficacy was evaluated according to the Response Evalua-
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tion Criteria in Solid Tumors (RECIST) criteria, where effi-
cacy was categorized as: (1) complete response (CR) denoting
the disappearance of all target and non-target lesions, along
with normalization of tumor markers; (2) partial response
(PR) indicating a reduction of >30% in the total sum of
baseline lesion diameters; (3) stable disease (SD) signifying
the absence of a reduction in PR or an increase in PD, in the
presence of one or more non-target lesions and/or abnormal
markers; and (4) progressive disease (PD) defined as a >20%
increase in summed baseline lesion length and diameter, or the
emergence of new lesions, and/or progression of non-target
lesions. The total effectiveness rate was computed as the
combined percentage of CR and PR cases.

2.3.2

Adverse reactions, including anorexia, alopecia, nausea and
vomiting, bone marrow suppression, and others, were assessed
and graded based on the criteria established by the World
Health Organization (WHO) for toxicity and side effects (Ta-
ble 2).

2.3.3

Detection and comparison of the levels of tumor markers
(CEA, CA199, CA125 and CAS50) before and after treatment.
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The assessment of quality of life before and after treatment
was conducted using the WHOQOL-BREF scale. This scale
evaluates various aspects, including the environment, physical
well-being, and social relationships, with each item assigned a
maximum score of 20 points, resulting in a total score of 100
points. A higher score on the scale indicates a higher quality
of life.

2.3.5

The health status of patients was assessed at different time
points (prior to treatment, 7 days post-treatment, 1 month
post-treatment, 2 months post-treatment and 3 months post-
treatment) using the KPS (Karnofsky Performance Status)
scale. This scale assigns a total score of 100, with the score
being directly proportional to the patient’s health status.

2.4 Statistical analysis

Data were analyzed using the SPSS (International Business
Machines Corporation, Armonk, NY, USA) version 27.0. De-
scriptive statistics were used for normally distributed measure-
ment data and shown as mean (+standard deviation), while
non-normally distributed measurement data were described
using the median (interquartile range) [M (Q1, Q3)]. For
normally distributed data, the ¢-test was utilized, whereas the
rank-sum test was used for non-normally distributed data.
Counting data are presented as the number of cases and the
corresponding percentage (n (%)). Group comparisons for
counting data were conducted using the chi-square (y2) test.

3. Results
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TABLE 1. Comparison of general information ((%), (z £ s)).

Basic information Stlz;dly:(gr;;up
Tumor Type

Squamous carcinoma 20 (60.61)

Adenocarcinoma 13 (39.39)
Age (yr) 45.82 £ 4.21
Body weight (kg) 68.23 + 5.46
Years of education (yr) 12.82 +£3.37
Tumor diameter (cm) 5.26 +£0.98
Clinical staging (FIGO) (phase)

Ib 8(24.24)

Ila 16 (48.48)

IIb 9(27.27)
Degree of tumor differentiation

Low differentiation 18 (54.55)

Moderate differentiation 12 (36.36)

Highly differentiated 3 (9.09)

FIGO: Federation International of Gynecology and Obstetrics.

Control Group

TABLE 2. Grading criteria of common side effects.

Adverse reactions

0 I
Diarrhea None Short-term
(<2 days)
Hair None Mild hair loss
Nausea and vomiting None Nausea
Bone marrow suppression/leukocyte  >4.0 3.0~3.9

level (x10°/L)

3.1 Comparing clinical efficacy

Although the treatment efficacy of patients in the study group
was 75.76%, numerically higher than the 66.67% observed in
the control group, the difference was not statistically signifi-
cant (x? = 0.665, p = 0.414) (Table 3).

3.2 Comparison of the incidence of adverse
reactions (rephrase)

In the study group, the incidence of diarrhea was 45.45%,
while the occurrences of nausea and vomiting were 48.48%,
both of which were notably lower than the corresponding
rates of 69.70% and 75.76% observed in the control group,
and the differences were statistically different (x2 = 3.969,
5.215, p = 0.046, 0.022). Furthermore, the incidence of
bone marrow suppression in the study group was 48.48%,
which was higher than the 21.21% incidence (x? = 4.405, p =
0.020). Hair loss was documented in both the study and control
groups, with a significant difference noted between them. The

2
(n=33) ix P
22 (66.67)
0.261 0.608
11 (33.33)
45.70 £ 4.25
68.62 + 5.51 0.288 0.773
12.88 4+ 3.52 0.070 0.943
521+0.95 0.210 0.834
7 (21.21)
15 (45.45) 0.2989 0.8612
11 (33.33)
16 (48.48)
15 (45.45) 0.6510 0.7222
2 (6.06)
Grading (degree)
11 11T v
Tolerable (>2 Intolerable, Hemorrhagic
days) requires treatment diarrhea
Moderate, patchy ~ Complete hair loss ~ Hair loss, failure to
hair loss regrow
Temporary Persistent Uncontrollable
vomiting vomiting, requires vomiting
treatment
2.0~2.9 1.0~1.9 <1.0

severity of adverse effects, encompassing diarrhea, alopecia,
nausea and vomiting, was significantly lower in the study
group compared to the control group (Z =2.827,2.807, 3.158,
all p < 0.05), and the severity of bone marrow suppression
was significantly higher in the study group than in the control
group (Z =2.824, all p < 0.05). The detailed results are shown
in Tables 4.1,4.2,4.3 and 4.4.

3.3 Compare tumor marker levels

Before treatment, there was no statistically significant dif-
ference observed in the comparison of tumor marker levels
between the two groups (p > 0.05). However, after treatment,
the tumor marker levels in the study group (CEA (2.34 + 1.05)
ug/L, CA199 (32.62 + 3.54) U/mL, CA125 (24.32 £ 2.51)
U/mL, squamous cell carcinoma (1.26 £+ 0.32) ng/mL were
found to be lower than the levels recorded in the control group,
and these differences were statistically significant (p < 0.05)
(Table 5).
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TABLE 3. Comparison of treatment efficacy (n (%)).

Group Number of Complete
cases remission

Study Group 33 20 (60.61)

Control Group 33 16 (48.48)

X2 - -

p - -

Partial Disease Disease Total
remission stabilization progression effective
5(15.15) 8 (24.24) 25 (75.76) 25 (75.76)
6(18.18) 11 (33.33) 22 (66.67) 22 (66.67)

- - - 0.665
- - - 0.414

TABLE 4.1. Comparison of the incidence of diarrhea between the two groups.

Group Number of Level 0
cases

Study Group 33 18

Control Group 33 9

7 -

p S

Level I Level 11 Level 111 Level IV
9 5 1
9 7
2.827
<0.001

TABLE 4.2. Comparison of hair loss between the two groups.

Group Number of Level 0
cases

Study Group 33

Control Group 33

Z -

p -

Level 1 Level I Level 111 Level IV
15 10 8
5 11 17
2.807
<0.001

TABLE 4.3. Comparison of the occurrence of nausea and vomiting between the two groups.

Group Number of Level 0
cases

Study Group 33 17

Control Group 33 8

7 .

) -

Level I Level I Level 111 Level IV
5 2
7 12
3.158
<0.001

TABLE 4.4. Comparison of bone marrow suppression between the two groups.

Group Number of Level 0
cases

Study Group 33 26

Control Group 33 16

7 -

P -

3.4 Comparison of WHOQOL-BREF scores

The WHOQOL-BREEF scores within the study group, includ-
ing assessments for the environment (16.33 + 1.18), phys-
iology (16.42 + 1.20), social relationships (16.36 + 1.50),
and the overall total score (49.12 + 2.56), were found to be

significantly greater than those observed in the control group
(p < 0.05) (Table 6).

Level I Level 11 Level 111 Level IV
3 1
3 6 8
2.824
<0.001

3.5 Comparison of KPS scores

Before treatment, our analysis revealed no significant dif-
ference in KPS scores between the two groups (p > 0.05).
However, at the follow-up assessments conducted at 7 days, 1
month, 2 months and 3 months post-treatment, the KPS scores
within the study group (75.67 £ 3.15; 79.55 £ 3.52; 82.67
+ 3.04; and 86.21 + 3.41, respectively) were found to be
significantly higher compared to those of the control group (p
< 0.05) (Table 7).
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Groups

CEA (ug/L)
Study Group
Control Group
t
p

CA199 (U/mL)
Study Group
Control Group
t
p

CA125 (U/mL)
Study Group
Control Group
t
P

SCC (ng/mL)
Study Group
Control Group
t

p

CEA: carcino-embryonic antigen; CA: Carbohydrate antigen; SCC: squamous cell carcinoma.

Grouping

Environment
Study Group
Control Group
t
p

Physiology
Study Group
Control Group
t
p

Social Relations
Study Group
Control Group
t
p

Total score
Study Group
Control Group
t

p

Number of cases

33
33

33
33

33
33

33
33

Pre-intervention

5.16 £ 1.38
523 +142
0.203
0.839

118.56 + 12.37
118.12 £ 12.41
0.144
0.885

4236 +£3.14
4243 £3.16
0.090
0.928

4.62 +0.24
4.61 £+ 0.35
0.135
0.893

TABLE 5. Comparison of tumor marker levels (T £ s).
Post-intervention

234+ 1.05
338+ 1.12
3.891
0.002

32.62 £ 3.54
40.75 £4.13
8.585
<0.001

2432 +£2.51
30.46 £ 2.78
9.417
<0.001

1.26 +0.32
243+ 041
12.923
<0.001

9.342
5.876

38.369
33.982

25.779
16.337

48.254
23.231

TABLE 6. Comparison of WHOQOL-BREF scores (T & s (score)).

Number of cases

33
33

33
33

33
33

33
33

Pre-intervention

10.33 £1.27
10.62 £ 1.30
0.917
0.363

10.48 £ 1.12
1042 £1.15
0.215
0.831

10.67 £1.27
10.76 += 1.30
0.285
0.777

3148 £1.77
31.79 £2.27
0.619
0.538

Post-intervention

16.33 £1.08
13.55 £1.58
8.344
<0.001

16.42+ 1.20
13.24 £ 1.56
9.282
<0.001

16.36 £ 1.50
13.12 +1.19
9.721
<0.001

49.12 £2.56
39.91 £2.07
16.071
<0.001

t

20.675
8.226

20.788
8.359

16.631
7.692

32.559
15.184

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

<0.001
<0.001
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TABLE 7. Comparison of KPS scores (Z + s (points)).

Group Number Pre-treatment ~ Treatment after 7  Treatment after 1 Treatment after 2~ Treatment after 3
of cases days month months months

Study Group 33 65.21 £ 4.51 75.67 £ 3.15* 79.55 + 3.52* 82.67 + 3.04* 86.21 +3.41*

Control Group 33 65.36 £ 4.42 70.21 + 3.01* 72.33 + 3.14* 78.21 £ 3.11* 80.64 + 3.12*

t - 0.137 7.200 8.793 5.891 6.923

p - 0.892 <0.001 <0.001 <0.001 <0.001

Note: Compared to pre-treatment *p < 0.05.

4. Discussion

In the past, the clinical treatment of cervical cancer primarily
revolved around surgical interventions and radiation therapy,
with the choice of therapy predominantly determined by pa-
tients’ tumor stage, such as whether they belonged to the pre-
stage Ila or post-stage IIb [7, 8]. Clinical studies consistently
reported low 5-year survival rates among cervical cancer pa-
tients, regardless of whether surgery or radiation therapy was
utilized, suggesting a substantial need for improved efficacy
in both surgical and radiation treatments [9, 10]. Previously,
chemotherapy was seldom prescribed in the clinical treat-
ment of cervical cancer patients due to the prevailing belief
that cervical cancer lesions exhibited limited sensitivity to
chemotherapeutic agents [11, 12]. However, with the in-
troduction of neoadjuvant chemotherapy in cervical cancer
treatment, researchers across multiple locations have begun to
further assess this treatment approach by conducting in-depth
analyses of specific neoadjuvant chemotherapy regimens used
for cervical cancer treatment, including the optimal types and
dosages of chemotherapeutic agents. At present, neoadjuvant
chemotherapy regimens are recommended for patients with
intermediate to advanced cervical cancer, as comparatively,
the outcomes obtained by surgery alone are considered lower
than multimodal treatment approaches [13]. The goals of
neoadjuvant chemotherapy treatment for cervical cancer pa-
tients encompass four main objectives: complete eradication
of subclinical lesions to reduce recurrence rates, effective
reduction of tumor size to facilitate comprehensive lesion re-
moval during subsequent surgery, reduction of cancer cell
activity, and minimization of the risk of intraoperative or
postoperative lesion metastasis [14].

Currently, platinum and paclitaxel represent the most com-
monly employed medications in clinical chemotherapy treat-
ments, with the combination of paclitaxel and platinum stand-
ing out as the prevailing and still effective chemotherapy reg-
imen [15]. According to the results of this study, it was
observed that the treatment efficacy within the study group
was 75.76%, surpassing the 66.67% noted in the control group
(x? = 0.665, p = 0.414). Furthermore, following treatment,
the tumor marker levels and WHOQOL-BREF scores in the
study group were lower than those in the control group (p
< 0.05). Additionally, KPS scores in the study group were
higher than those in the control group at 7 days, 1 month,
2 months and 3 months post-treatment (p < 0.05). These
findings suggest that the disparity in efficacy between the two
chemotherapy regimens was marginal, while the paclitaxel

+ carboplatin combination exhibited superior effectiveness
in enhancing treatment outcomes and quality of life. The
mechanism of action of paclitaxel closely resembles that of a
microtubule depolymerization stabilizer. It can directly bind
to free microtubule proteins within the body, promoting the
transformation of these proteins into stable microtubules under
the influence and assistance of the drug, which in turn prevents
the re-depolymerization of previously formed microtubules
and ensures the formation of stable microtubule bundles with
normal functionality. Consequently, this impedes mitosis and
fosters the demise of tumor cells, yielding potent antitumor
effects [16—-18]. Relevant clinical studies have corroborated
these findings, indicating that the preoperative utilization of
paclitaxel in the treatment of cervical cancer patients can sub-
stantially reduce tumor size, facilitating the complete removal
of tumor lesions during subsequent surgical procedures, sub-
sequently diminishing the risk of recurrence and metastasis
post-surgery [19, 20]. Paclitaxel, cisplatin and carboplatin
have all demonstrated individual effectiveness in the treatment
of cervical cancer. Related studies have further indicated
that combination regimens can elevate therapeutic efficacy to
levels exceeding 80% [21, 22]. Among the commonly utilized
platinum drugs, cisplatin and carboplatin stand out, possessing
a broad spectrum of anticancer activity [23, 24]. Cisplatin’s
principal advantages are its broad anticancer spectrum, high
effectiveness, and others, whereas its main downside is its
considerable toxic side effects. On the other hand, carboplatin,
a second-generation platinum drug, has several advantages,
including potent antitumor properties, high safety, minimal
nephrotoxicity, and limited gastrointestinal adverse effects.
These attributes make carboplatin a favorable choice in clinical
chemotherapy applications [25]. Upon entering the body,
carboplatin binds to tumor DNA and forms crosslinks, which
disrupts the normal functioning of tumor DNA and results in
the inability of the tumor to duplicate DNA correctly, ulti-
mately leading to tumor cell death [26].

Our findings indicate that within the study group, the inci-
dence of diarrhea was 45.45%, and the incidence of nausea
and vomiting was 48.48%, which were significantly lower
than those observed in the control group, where the incidence
of diarrhea was 69.70%, and the incidence of nausea and
vomiting was 75.76% (x? =3.969 and 5.215, p=0.046, 0.022).
Conversely, the incidence of bone marrow suppression in the
study group was 48.48%, which was significantly higher than
the 21.21% incidence recorded in the control group (x? =
4.405, p = 0.020). However, the occurrence of hair loss was
not significantly different in both groups. Furthermore, when
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evaluating the severity of adverse effects, including diarrhea,
alopecia, nausea and vomiting, it was observed that the study
group exhibited significantly lower severity compared to the
control group (Z = 2.827, 2.807, 3.158 and 2.824, all p <
0.05). These findings suggest that the use of paclitaxel and
carboplatin in cervical cancer patients could be associated with
a lower risk of side effects, reduced toxicity and an overall
enhanced safety profile, with the exception of bone marrow
suppression.

The inclusion of patients in this study who had not pre-
viously undergone antitumor therapy may have contributed
to the slightly more favorable results compared to related
studies. Thus, it is conceivable that previous antitumor ther-
apy could have induced local fibrosis, thereby impeding the
direct targeting of local tumor cells by chemotherapeutic drugs
and potentially diminishing the effectiveness of chemotherapy
[27-30].

5. Conclusions

In conclusion, the treatment regimen of paclitaxel + carbo-
platin for cervical cancer patients has demonstrated effec-
tiveness in reducing tumor marker levels, enhancing qual-
ity of life, and reducing the incidence of adverse effects.
This regimen has several advantages compared to paclitaxel
+ cisplatin treatment and warrants consideration for clinical
adoption. However, this study has several limitations, notably:
(1) the sample size is relatively limited, necessitating further
verification of the results for reliability, and (2) an extended
follow-up period for patients is required to assess the long-term
effects of the treatment method.

Therefore, in future research and clinical practice, it is
recommended to conduct large-scale, multicenter, long-term
follow-up studies. Additionally, the paclitaxel-cisplatin treat-
ment approach should be explored in a broader range of re-
search patients to yield more comprehensive and scientifically
grounded conclusions, which could provide valuable guidance
for improving the treatment of cervical cancer in clinical prac-
tice.
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