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Abstract
Background: This study was aimed to determine the effect of neoadjuvant chemotherapy consisting of
nab-paclitaxel and cisplatin (NACT-nPC) in patients with locally advanced cervical cancer.

Materials and Methods: The consecutive, newly diagnosed, non-metastatic and locally advanced cervical
cancer patients were retrospectively recruited between October 2016 and June 2020 in our hospital. All
patients received concurrent chemoradiotherapy alone or following neoadjuvant chemotherapy. Patients
were divided into two groups: one receiving NACT-nPC, and the control group receiving no or other
regimes of neoadjuvant chemotherapy. We compared the complete remission rate of primary tumor at the
end of external radiotherapy and chemoradiotherapy between the two groups.

Results: A total of 198 patients were enrolled in this study, including 60 in NACT-nPC group and 138 in
control group. At the end of external radiotherapy, 27 patients in NACT-nPC group and 32 patients in
control group achieved complete remission (P = 0.002). At the end of chemoradiotherapy, 56 patients in
NACT-nPC group and 114 patients in control group achieved complete remission (P = 0.033). The acute
side effects above grade 3 in NACT-nPC group was 41.7% (25/60) and manageable, lower than control
group which was 77/138 (55.8%).

Conclusions: NACT-nPC can improve the complete response rate of patients with locally advanced
cervical cancer followed by concurrent chemoradiotherapy, and the toxicity is tolerable. Furthermore, we
suspect the NACT-nPC can improve the survival of the patients. However, further prospective studies are
needed to con�rm this result.

Background
Cervical cancer ranks the fourth most common and is the sixth leading cause of cancer death in women.
Eighty-�ve percent of cervical cancer patients are located in developing countries [1–2]. Locally advanced
cervical cancer (LACC) always involves or exceeds the parametrial tissues, and can not be completely
removed through surgery. Concurrent chemoradiotherapy (CCRT) is the main treatment modality [3–6].
However, tumor residual are common after the treatment especially for those with large size, and reduces
the tumor control rate and patients’ survival. The 5-year overall survival rate of LACC is only 50–75% [7–
8]. How to reduce the tumor residual, improve the control rate and long-term survival of patients with
LACC is the clinical challenge.

Neoadjuvant chemotherapy (NACT) can improve the tumor resection rate and the patients’ survival rate. It
has been con�rmed in many solid tumors such as breast cancer and esophageal cancer [9–10]. However,
the role of NACT in cervical cancer is controversial. On the one hand, NACT has been reported to help to
implement fertility-sparing surgery for selected patients [11], or improve the resection and survival rate
[12]. On the other hand, some literature deemed that the addition of NACT is not superior and is possibly
inferior than the CCRT or surgery alone [8, 13]. Thus, it is important to clarify the role of NACT in cervical
cancer.
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The majority of chemotherapy regimens used in the previous literatures are cisplatin combined with
traditional paclitaxel or some non-preferred choice [8, 13]. The albumin bound paclitaxel (nab-paclitaxel)
has many advantages over traditional paclitaxel, including higher therapeutic dose, higher distribution in
tumor and lower toxicity [14, 15]. The recommended dose of nab-paclitaxel is almost twice that of
traditional paclitaxel. We observed that NACT consisting of nab-paclitaxel and cisplatin (NACT-nPC)
obtained the higher tumor response rate than other patients.

Thus, in this study, we intends to retrospectively compare the complete response (CR) rate of the local
tumor between patients who underwent NACT-nPC followed by CCRT and the other treatment at the end
of external irradiation and CCRT.

Materials And Methods

Patient characteristics
Between October 2016 and March 2020, all newly diagnosed, non-metastatic cervical cancer patients,
who received radical radiotherapy including external radiation and brachytherapy in our hospital were
screened. All clinical records were reviewed by the authors. The inclusion criteria were as follows: (1) The
diagnosis as cervical cancer was con�rmed with a biopsy; (2) No distant metastasis was con�rmed by
gynecological and imaging examination; (3) Stage IIA to IIIB; (4) radiation dose was not less than the
recommended dose; (5) The pathology was squamous cell carcinoma, adenocarcinoma, or
adenosquamous carcinoma. The exclusion criteria were as follows: (1) The pathological types indicating
neither adenocarcinoma nor squamous cell carcinoma; (2) Patients received surgery; (3) the presence of
other cancers; (4) Pregnant or lactating women; (5) Previous radiotherapy history; (6) The dose of
radiotherapy was lower than that of radical treatment, such as giving up halfway; (7) Incomplete clinical
treatment data.

The staging
All the patients received systematic imaging examination including the chest X-ray, abdominal CT scan or
ultrasonography, pelvic enhanced MRI or whole body 18F-FDG PET/CT to exclude distant metastasis.
The experienced gynecological oncologists with more than 10 years of clinical experience was consulted
to determine the staging of patients. All the patients were staged according to the 2009 International
Federation of Gynecology and Obstetrics (FIGO) staging classi�cations.

The chemotherapy and radiotherapy
The patients was divided into two groups: the test arm received NACT-nPC, and the control arm received
no or other regimens of NACT, such as cisplatin or carboplatin combined with traditional paclitaxel or
paclitaxel liposome et al. All patients received concurrent platinum-based chemotherapy. Before 2019,
traditional paclitaxel combined with cisplatin was mostly used, while after 2019, the chemotherapy
regimen gradually changed to nab-paclitaxel combined with cisplatin. The nab-paclitaxel and tradition
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paclitaxel was delivered respectively at a dose of 260 mg/m2 and 135 mg/m2, and the cisplatin was 50–
75 mg/m2.

All patients received external beam radiotherapy (EBRT) and brachytheray. Intensity Modulated Radiation
Therapy was used for EBRT with a total dose of 45–50.4Gy in 25–28 fractions at 1.8Gy/fraction to the
planning target volume. Grossly involved nodes were boosted with an additional 10–15Gy of highly
conformal (and reduced-volume) EBRT. All patients were treated with one fraction daily over 5 days per
week.

At the near end of EBRT, high dose rate brachytherapy was given using an Iridium-192 source. 3-D
planning was used in the �rst three fractions and the remaining was 2-D planning. For 3-D planning, the
target volume was contoured on CT according to the interstitial needles and intracavitary applicators. If
the vaginal involvement over 1/2, the whole vaginal was included; otherwise, the upper half of vaginal
was contoured. The rectum, bladder and sigmoid were delineated as the organs at risk. The prescription
was delivered to the outer edge of target volume for 3-D planning and point A for 2-D planning. The
brachytherapy was applied with a total dose of 30–36Gy in 5–6 fractions at 6Gy/fraction, 1 fraction daily
over 1–2 days per week.

The evaluation of tumor response
At the end of the EBRT and CCRT, two experienced gynecological oncologists respectively performed a
complete gynecological examination to evaluate the tumor situation, and the disagreement was
determined through discussion, and the results were recorded in the records. At the end of CCRT, the
pelvic ultrasound or enhanced CT/MRI were performed. The treatment response at the end of EBRT was
assessed through gynecological examination and the CT scans used in the �rst 3-D bracheytherapy
planning. At the end of CCRT, the treatment response was assessed through gynecological examination
and the imaging mentioned above. Complete response was assessed according to RECIST version 1.1
[16].

Follow-up and Statistical analysis
All patients were assessed every 3 months during the �rst two years and every 6 months during the next 3
years, and annually thereafter. All patients were followed-up until death or November 15, 2020.

The data were analyzed using SPSS version 21.0. The χ2 test or Fisher’s exact test was used to compare
ordinal variables and CR rate between groups. Two-tailed P-values < 0.05 were considered signi�cant.

Results

Patient characteristics
Between October 2016 and March 2020, a total of 241 non-metastasis cervical cancer patients received
CCRT in our hospital. Forty-three patients were excluded due to the reasons listed in exclusion criteria and
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198 patients were enrolled. Among the 198 included patients, 60 received NACT-nPC and 138 received no
or other regimens of NACT.

In all patients, the median age was 55 years. At the time of diagnosis, 134 patients were postmenopausal,
and 64 patients were not. The numbers of stage IIA,IIB, IIIA IIIB were 59, 89, 7 and 43, respectively. 85
patients were imaging-con�rmed regional lymph node metastasis and 113 patients had negative lymph
node. Ninety-one patients had complications including cardiovascular and cerebrovascular diseases,
diabetes, severe liver, kidney or lung diseases. One hundred and seven patients experienced chief
complaint symptoms for more than 3 months before treatment. The distribution of squamous cell
carcinoma and adenocarcinoma was 181 and 17 patients, respectively, and 142 patients had squamous
cell carcinoma antigen higher than the upper limit of normal cutoff. The distribution of the two arms was
not signi�cantly different in all the above factors (Table 1).
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Table 1
Characteristics of the 198 cervical carcinoma patients enrolled in this study.

  NACT- nPC&

(n = 60)

Other regimes*

(n = 138)

P value¶

Age (years)     0.083

≤ 55 25 76  

> 55 35 62  

menopause     0.262

Yes 44 90  

No 16 48  

Stage (FIGO 2009)     0.290

IIA 20 39  

IIB 21 68  

IIIA 3 4  

IIIB 16 27  

Regional Lymph node metastasis§     0.813

Yes 25 60  

No 35 78  

Complication(s)#     0.625

Yes 26 65  

Abbreviations: NACT-nPC = Neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin;
SCCA = squamous cell carcinoma antigen; FIGO = International Federation of Gynecology and
Obstetrics.

& Patients received neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin followed by
concurrent chemoradiotherapy.

* Patients received concurrent chemoradiotherapy alone or following neoadjuvant chemotherapy
consisting of traditional paclitaxel and cisplatin or other chemistry agents.

§ Including pelvic lymph node and retroperitoneal lymph node metastasis.

# Including cardiovascular and cerebrovascular diseases, diabetes, severe liver, kidney and lung
diseases.

¶P-values were calculated using the χ2 test.



Page 7/14

  NACT- nPC&

(n = 60)

Other regimes*

(n = 138)

P value¶

No 34 73  

Time of chief complaint (months)     0.659

< 3 31 76  

> 3 29 62  

Rise of SCCA     0.486

Yes 41 101  

No 19 37  

Type of pathology     0.933

Squamous cell carcinoma 55 126  

Adenocarcinoma 5 12  

Abbreviations: NACT-nPC = Neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin;
SCCA = squamous cell carcinoma antigen; FIGO = International Federation of Gynecology and
Obstetrics.

& Patients received neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin followed by
concurrent chemoradiotherapy.

* Patients received concurrent chemoradiotherapy alone or following neoadjuvant chemotherapy
consisting of traditional paclitaxel and cisplatin or other chemistry agents.

§ Including pelvic lymph node and retroperitoneal lymph node metastasis.

# Including cardiovascular and cerebrovascular diseases, diabetes, severe liver, kidney and lung
diseases.

¶P-values were calculated using the χ2 test.

 

Complete remission rate
Through the comprehensive assessment, we found that 59 patients achieved CR at the end of external
irradiation, including 27 patients in NACT-nPC group and 32 patients in the control group (P = 0.002). At
the end of CCRT, 170 patients achieved CR including 56 in the NACT-nPC group and 114 in the control
group (P = 0.033) .The result was shown in Table 2.
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Table 2
The comparison of complete remission after radical chemoradiotherapy between patients with

neoadjuvant chemotherapy consisting of cisplatin and albumin-bound paclitaxel and other cervical
cancer patients.

  CR Residual P-value¶

End of external radiation

NACT- nPC& (n = 60) 27 33 0.002

Other regimes* (n = 138) 32 106

End of CCRT

NACT- nPC& (n = 60) 56 4 0.033

Other regimes* (n = 138) 114 24

Abbreviations: NACT-nPC = Neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin; CR 
= complete remission; CCRT = concurrent chemoradiotherapy.

& Patients received neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin followed by
concurrent chemoradiotherapy.

* Patients received concurrent chemoradiotherapy alone or following neoadjuvant chemotherapy
consisting of traditional paclitaxel and cisplatin or other chemistry agents.

¶P-values were calculated using the χ2 test.

Toxicity
Hematological and gastrointestinal adverse effect were the most common acute toxicity, and the majority
of events were manageable. Grade 3–5 hematological toxicity was presented in 100 patients during the
whole treatment including 24 in the NACT-nPC group and 76 in the control group. One patient using
paclitaxel liposom and carboplatin died nearly after the completion of CCRT for the thrombocytopenia
and hemorrhaging. The incidence rate of hematological toxicity above grade 3 in group of NACT-nPC
(24/60) was lower than the control group (76/138) because the preventive use of polyethylene glycol
recombinant human granulocyte colony stimulating factor. One patient without hematological toxicity
above grade 3 in the NACT-nPC group and control group occured intestinal perforation, respectively, and
transferred to intensive care unit and recovered after systematic treatment. Thus, the acute adverse
events was 41.7% (25/60) in the NACT-nPC group and 55.8% (77/138) in the control group.

The late adverse events in the group of NACT-nPC including one case of radiation proctitis and one
ureteral obstruction. In the control group, one patient occurred colonic �stula and 4 cases of ureteral
obstruction.
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Discussion
Recently, CCRT is still the standard treatment of patients with LACC [3–6], but the tumor control rate and
long-term survival are still unsatisfactory, especially for those with stage IIIB or IVA,many of which have
tumor residual, progression, even died shortly after CCRT [17]. Therefore, how to reduce the tumor residual
and improve their survival is an urgent clinical problem to be resolved.

NACT can reduce the tumor load and lymph-vascular space involvement, increase the radiation sensitivity
[18]. For many locally advanced tumors, NACT has been proved to improve the tumor control and
survival, and has become the important part of standard treatment [9–10]. However, the role of NACT in
cervical cancer is still unclear. A previous meta-analysis of 18 randomized rials found comparing to the
radical radiotherapy alone, the addition of NACT can improve the survival for LACC in trials with
chemotherapy cycle lengths ≤ 14 days or cisplatin dose intensities ≥ 25 mg/m2/week (HR = 0.83, P = 
0.046) [19]. In another meta-analysis including early or advanced cervical cancer, the addition of NACT
can improve the OS (HR = 0.77, P = 0.02) and progression free survival (HR = 0.75, P = 0.008) of patients
undergoing radical surgery[20]. Marita et al. retrospectively analyzed the objective response, overall
survival and disease speci�c survival of LACC patients, and found the NACT followed by CCRT results in
higher response rates and improvements in disease free survival and disease speci�c survival compared
with the CCRT alone [21]. Conversely, some studies deemed the NACT was detrimental to patients. Da
Costa SCS, et al. found compared to the CCRT alone, the addition of NACT consisting of cisplatin and
gemcitabine was associated with an inferior 3-year progression free survival ( 40.9% vs. 60.4%, HR = 1.84;
P = 0.033) and overall survival (60.7% vs. 86.8%; HR = 2.79; P = 0.006), even the lower response rates at
the end of treatment (56.3% vs. 80.3%; P = 0.008) [8]. NACT was also reported to be detrimental on
survival if cisplatin dose intensities lower than 25 mg/m2/week (HR, 1.35; P = 0.002) or cycle lengths
longer than 14 days (HR = 1.25; P = 0.005) [19] .

In light of the reported inconsistent effect of the NACT, it is still of great signi�cance to determine the role
and explore the optimal regimens of NACT for LACC. In this study, we found the patients received NACT-
nPC followed by CCRT had a higher CR rate than others at the end of EBRT (45.0% vs. 23.2%; P = 0.002)
and CCRT (93.3% vs. 82.6%, P = 0.033). At the end of the EBRT, the CR rate of NACT-nPC group was nearly
twice that of the control group. We primarily attributed it to the higher therapeutic dose of nab-paclitaxel,
whose recommended dose of 260 mg/m2 was nearly twice 135 mg/m2 of traditional paclitaxel, and the
advantage of the higher dose translated into a better tumor regression rate. Secondly, the control group
included some patients with CCRT alone, who has not completed the CCRT at this time.

After the treatment completion, the CR rate of the control group is 82.6%, similar with that of patients
received CCRT alone in previous study [8]. We explain this as follows: 1) The control group in this study
included some patients with CCRT alone; 2) NACT regimens in this group included traditional paclitaxel or
liposomal paclitaxel combined with cisplatin, carboplatin or other platinum, which have been reported no
advantage on survival for LACC [8, 13]; 3) the cisplatin dose intensities in this study was 17–25
mg/m2/week, lower than 25 mg/m2/week, which was the cut-off value of bene�t [19]. However, a
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promising clinical CR rate of 93.3% in group of NACT-nPC was obtained. This result is higher than 56.3%
− 86.54 % reported in previous literature [8, 22]. Besides the advantage of stronger dose intensities of nab-
paclitaxel elaberated above, the following factors may also explain it: 1) the NACT reduced the tumor
volume, and the massive tumor have more chance to be covered completely with radical radiation dose;
2) NACT reduced the hypoxia of tumor cells and increased its radiation sensitivity [23]; 3) The
radiotherapy process from visiting the doctor to CT-simulation, target volume delineation, planning,
veri�cation and starting radiation took more than one month on average. During this period, patients with
CCRT alone did not receive any treatment, while patients with NACT received chemotherapy usually in
one week after the visit and simutaneously start the radiotherapy process. 1–2 cycles of NACT have been
performed at the beginning of radiotherapy. Therefore, patients with NACT followed by CCRT received
treatment earlier than CCRT alone.

The treatment response to NACT was an independent risk factor of prognosis for patients with LACC [22,
24]. A meta-analysis including 13 studies found the clinical response to NACT was associated with better
overall survival (HR = 3.36, P < 0.00001) and disease free survival (HR = 2.36, P < 0.00001), and the
pathological response also predicts favorable overall survival (HR = 5.45, P < 0.00001) and disease free
survival (HR = 3.61, P < 0.00001) [22]. In another study, 58.9% of patients with IB2-IIA2 receiving platinum-
based NACT achieved response and 8.7% of patients achieved pathologically CR. NACT responders
showed signi�cantly better overall survival (HR = 2.453, P = 0.024) and progression free survival (HR = 
2.196, P < 0.013) [24]. We began to use nab-paclitaxel and cisplatin as the NACT from 2019, and the
follow-up time was not enough to compare the survival differences between the two treatment schemes.
However, compared with the control group, patients receiving NACT-nPC had higher local CR rate at the
end of EBRT and CCRT. We speculate that patients receiving NACT-nPC followed by CCRT have better
survival outcomes.

In this study, the dosage of nab-paclitaxel was higher than the traditional paclitaxel, which improved the
CR rate of tumor, but did not improve the acute or chronic adverse events. On the contrary, with the
preventive use of polyethylene glycol recombinant human granulocyte colony stimulating factor, the
hematological toxicity was lower. Besides the hematological toxicity, grade 1–2 diarrhea is also common,
which can be relieved after symptomatic treatment. In addition, NACT-nPC did not increase long-term
toxicity.

Conclusions
In conclusion, comparing CCRT, NACT-nPC followed by CCRT can improve the CR rate of patients with
LACC at the end of EBRT and CCRT, and the toxicity is tolerable. Furthermore, we suspect the NACT-nPC
can improve the long-term survival. However, further prospective studies are needed to con�rm this result.

List Of Abbreviations
NACT-nPC Neoadjuvant chemotherapy consisting of nab-paclitaxel and cisplatin
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LACC Locally advanced cervical cancer

CCRT Concurrent chemoradiotherapy

NACT Neoadjuvant chemotherapy

CR Complete response

FIGO International Federation of Gynecology and Obstetrics

EBRT External beam radiotherapy
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