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Purpose: We aimed to determine the effect of neoadjuvant chemotherapy consisting of
albumin-bound paclitaxel (“nab-paclitaxel”) and platinum (NACT-nPP) in patients with
locally advanced cervical cancer (LACC).

Methods: Consecutive patients with newly diagnosed, non-metastatic LACC were recruited
retrospectively between October 2016 and June 2020 in our hospital. All patients received
concurrent chemoradiotherapy (CCRT) alone or neoadjuvant chemotherapy. We compared the
complete response (CR) rate and 2-year progression-free survival (PFS) between patients receiving
NACT-nPP and not receiving regimens or other regimens of neoadjuvant chemotherapy.
Results: A total of 195 patients were enrolled (78 in the NACT-nPP group and 117 in the
control group). Upon chemoradiotherapy completion, 72 (92.3%) patients in the NACT-nPP
group and 96 (82.1%) patients in the other group achieved CR (P = 0.042). For patients with
squamous cell carcinoma, the NACT-nPP group had superior 2-year PFS than that of the
control group (89.7% vs 74.1%, P = 0.027, HR = 2.486, 95% CI = 1.077-5.739) whereas for
adenocarcinoma, 2-year PFS was 37.5% and 36.5%, respectively (P = 0.863). In multivariate
analysis, NACT-nPP and stage were independent prognostic factors (P = 0.046 and 0.012,
HR = 2.357 and 2.499, 95% CI = 1.016-5.465 and 1.216-4.930, respectively). The acute
hematological adverse events above grade 3 were manageable in the NACT-nPP group
(46.2%, 36/78), and the rate was lower than that in the control group (55.6%, 65/117).
Conclusion: Compared with CCRT alone, NACT-nPP followed by CCRT could improve
the CR rate and 2-year PFS of patients with locally advanced cervical squamous cell
carcinoma, and the toxicity was tolerable. NACT-nPP was an independent prognostic factor
for 2-year PFS. However, further prospective studies are needed to confirm our results.
Keywords: neoadjuvant chemotherapy, cervical cancer, complete response, nab-paclitaxel,

progression-free survival

Introduction

Cervical cancer ranks the fourth most common and is the sixth leading cause of
cancer-based death in women. Eighty-five percent of new patients are located in
developing countries."? For locally advanced cervical cancer (LACC), concurrent
chemoradiotherapy (CCRT) is the main treatment modality.> ® However, residual
tumor is common after treatment (especially for those with large masses) and
imperils tumor control and patient survival. The 5-year overall survival rate of
LACC is only 50-75%."* How to reduce the residual tumor and improve the long-
term survival of patients with LACC remain clinical challenges.
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Neoadjuvant chemotherapy (NACT) has been demon-
strated to increase the tumor-resection rate and improve
the survival of patients with breast cancer and esophageal
cancer.”'° However, the role of NACT in treatment of
cervical cancer is controversial. It has been reported that
NACT can help to implement fertility-sparing surgery or
improve the resection and survival rate in cervical
cancer.'""'? Conversely, some studies have demonstrated
that NACT addition may be inferior to CCRT alone or
surgery alone.®'® Thus, clarifying the effect of NACT on
cervical cancer is important.

Most chemotherapy regimens used previously have
been platinum combined with traditional paclitaxel or
some non-preferred choice.®'? Albumin-bound paclitaxel
(“nab-paclitaxel”) has several advantages over traditional
paclitaxel: higher therapeutic dose, higher distribution in
the tumor, and lower toxicity.'*'> The recommended dose
of nab-paclitaxel is almost twice that of traditional pacli-
taxel. We observed that NACT consisting of nab-paclitaxel
and platinum (NACT-nPP) obtained a higher tumor
response rate than that for patients using other regimens.

Thus, in the present study, we compared the complete
response (CR) rate and 2-year progression-free survival
(PFS) between patients who underwent NACT-nPP and
patients who received no or other regimens of NACT
followed by CCRT, retrospectively.

Materials and Methods

Patient Characteristics

Between October 2016 and June 2020, all patients with
newly diagnosed, non-metastatic cervical cancer who
received radical radiotherapy (including external-beam
radiotherapy (EBRT) and brachytherapy) were screened
in our hospital. All clinical records were reviewed by the
authors.

The inclusion criteria were: (i) the diagnosis of cervical
cancer was confirmed with a biopsy; (ii) no distant metas-
tasis was confirmed by gynecological and imaging exam-
inations; (iii) stage IIA to IIIB; (iv) the radiation dose was
not less than the recommended dose; (v) pathology was
squamous cell carcinoma, adenocarcinoma, or adenosqua-
mous carcinoma; (vi) age >18 years.

The exclusion criteria were: (i) patients received sur-
gery; (ii) presence of other cancer types; (iii) pregnant or
lactating women; (iv) previous history of radiotherapy; (v)
incomplete data on clinical treatment; (vi) imaging or
gynecological examination showed obvious invasion of

the inner wall of the bladder or rectum, but endoscopic
biopsy was not confirmed.

Staging
All patients received systematic imaging examinations (chest
radiography, computed tomography (CT) or ultrasonography
of the abdomen, pelvic-enhanced magnetic resonance ima-
ging (MRI), or whole-body '*F-fluorodeoxyglucose positron
emission tomography/CT) to exclude distant metastasis.
Two experienced gynecological oncologists (>10 years
of clinical experience) were consulted to determine disease
staging, and disagreement was resoved through discussion.
All patients had their disease staged according to the 2018
International Federation of Gynecology and Obstetrics
(FIGO) classification.

Chemotherapy and Radiotherapy

Patients were divided into two groups. The test arm
received NACT-nPP. The control arm received no or
other regimens of NACT, such as cisplatin or carboplatin
combined with traditional paclitaxel or liposomal pacli-
taxel. All patients received concurrent platinum-based che-
motherapy. Before 2019, traditional paclitaxel combined
with cisplatin was used primarily whereas, after 2019, the
chemotherapy regimen changed gradually to nab-
paclitaxel combined with platinum. Nab-paclitaxel and

traditional paclitaxel was delivered,
2

respectively, at
a dose of 260 mg/m* and 135 mg/m’, and the cisplatin
dose was 50-75 mg/m?.

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

Upon near completion of EBRT, a high dose rate of
brachytherapy was given using an iridium-192 source.
Three-dimensional (3-D) planning was used in the first
three fractions, and the remainder was 2-D planning. For
3-D planning, the target volume was contoured on CT
according to interstitial needles and intracavitary applica-
tors. If vaginal involvement was over 1/2, the whole
vagina was included, otherwise, the upper half of the
vagina was contoured. The rectum, bladder, and sigmoid
colon were delineated as the organs at risk. The prescrip-

tion was delivered to the outer edge of the target volume
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for 3-D planning and point A for 2-D planning.
Brachytherapy was applied at a total dose of 30-36 Gy
in 5-6 fractions at 6 Gy/fraction, 1 fraction daily over 1-2
days per week.

Evaluation of Tumor Response

Upon CCRT completion, two experienced gynecological
oncologists undertook a complete gynecological examina-
tion, respectively, to evaluate the tumor situation.
Disagreement was resolved through discussion, and the
results were documented. Ultrasound or enhanced CT/
MRI of the pelvis were undertaken. According to
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1, CR was assessed through gynecological

examination and radiography after treatment completion.'®

Follow-Up and Statistical Analyses

All patients were evaluated every 3 months during the first
2 years, and every 6 months during the next 3 years, and
annually thereafter. All patients were followed up until
death or 15 July 2021. For those followed-up >2 years,
we collected data until 2 years after treatment initiation.
“PFS” was defined as the time from first treatment to the
date of disease progression or death as a result of any
cause.'”'® Patients who did not experience disease pro-
gression or death were censored at the time of the final
follow-up.

Data were analyzed using SPSS 21.0 (IBM, Armonk,
NY, USA). The y* test or Fisher’s exact test was used to
compare ordinal variables and the CR rate between
groups. PFS was estimated using the Kaplan—Meier
method, and differences in survival curves were compared
by the Log rank test. Univariate and multivariate analyses
using the Cox proportional hazards model were underta-
ken to evaluate the independent significance of predictors.
P < 0.05 (two-tailed) was considered significant.

Results

Patient Characteristics

Between October 2016 and June 2020, 241 patients with
non-metastastic cervical cancer received CCRT in our
hospital. Forty-six patients were excluded due to the rea-
sons listed in the exclusion criteria and 195 patients were
enrolled. Of these, 78 patients received NACT-nPP (21, 36
and 21 patients received 1, 2, 3 cycles of NACT-nPP,
respectively) and 117 in the control group (63, 22 and 3
patients received 1, 2, 3 cycles of NACT, respectively, and

29 patients received CCRT alone). Traditional paclitaxel or
liposomal paclitaxel were the main chemotherapy regi-
mens used in the control group.

In all patients, the median age was 55 years. At the
time of the diagnosis, 132 patients were postmenopausal.
The number of patients with stage-II and -III disease was
118 and 77, respectively. Ninety patients had complica-
tions, including cardiovascular and cerebrovascular dis-
eases, diabetes mellitus, or severe diseases of the liver,
kidneys, or lungs. A total of 105 patients experienced
chief complaint symptoms for <3 months before treat-
ment. The histology type included 178 squamous cell
carcinomas and 17 adenocarcinomas. The serum level
of antigens for squamous cell carcinoma was higher
than the cutoff for the upper limit of normal in 139
patients. The distribution of the factors mentioned
above was not significantly different between the two
arms (Table 1).

CR and 2-Year PFS

Through comprehensive assessment, we found that 72
(92.3%) achieved CR in the NACT-nPP group and 96
(82.1%) patients achieved CR in the control group (P =
0.042) (Table 2).

Tumor progression occurred in 42 (21.5%) patients
(9 in the NACT-nPP group and 33 in the control group
(P = 0.042)). Overall, 18 patients had isolated distant
metastasis; 11 patients had local-regional recurrences
and 13 patients had local-regional recurrences combined
with distant metastases. There was significant difference
in 2-year PFS (87.6% vs 70.4%, P = 0.017, hazard ratio
(HR) = 2.383, 95% confidence interval (CI) = 1.139-
4.987) between the NACT-nPP group and control group
(Table 3 and Figure 1A). Further subgroup analysis was
undertaken according to histology type. We found the
NACT-nPP had superior 2-year PFS than that in the
control group for squamous cell carcinoma (89.7% vs
74.1%, P = 0.027, HR = 2.486, 95% CI = 1.077-5.739
(Table 3 and Figure 1B). However, this superiority was
not observed for adenocarcinoma (37.5% vs 36.5%, P =
0.863) (Figure 1C).

We conducted univariate and multivariate analysis for
2-year PFS among patients with squamous cell carci-
noma. In univariate analysis, only NACT-nPP and stage
(FIGO 2018) were associated with PFS (P < 0.05). These
two factors and CR were analyzed further in multivariate
analysis. NACT-nPP (HR = 2.357, 95% CI = 1.016-
5.465, P = 0.046) and stage (FIGO 2018) (HR = 2.499,
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Table | Characteristics of the 195 Patients with Cervical Carcinoma Enrolled in This Study

NACT- nPP? (n = 78) Other regimens® (n = 117) P

Age (years) 0.242
<55 36 64
>55 42 53

Menopausal 0.317
Yes 56 76
No 22 41

Stage (FIGO 2018) 0.151
I 52 66
11l 26 51

Complication(s)® 0.379
Yes 39 51
No 39 66

Duration of complaint (months) 0.769
<3 41 64
>3 37 53

Radiotherapy duration (days) 0.595
<63 22 29
>63 56 88

Increase in SCCA level 0.605
Yes 54 85
No 24 32

Tumor type 0.147
Squamous cell carcinoma 74 104
Adenocarcinoma 4 13

ECOG PS 0.920
0 71 106
| 7 I

Body mass index (kg/m?) 0.161
<220 34 63
>22.0 44 54

Notes: *Patients received neoadjuvant chemotherapy consisting of nab-paclitaxel and platinum followed by concurrent chemoradiotherapy. °Patients received concurrent
chemoradiotherapy alone or following neoadjuvant chemotherapy consisting of traditional paclitaxel and platinum or other chemical agents. “P-values were calculated using
the % test. “Including cardiovascular and cerebrovascular diseases, diabetes mellitus, and severe diseases of the liver, kidneys, or lungs.

Abbreviations: NACT-nPP, neoadjuvant chemotherapy consisting of nab-paclitaxel and platinum; SCCA, squamous cell carcinoma antigen; ECOG PS, Eastern Cooperative
Oncology Group performance status; FIGO, International Federation of Gynecology and Obstetrics.

95% CI = 1.216-4.930, P = 0.012) were significant inde-
pendent indicators for PFS. Multivariate survival out-
come analyses are summarized in Table 4.

Table 2 Comparison of Complete Response Between Patients
Who Did or Did Not Undergo NACT-nPP

CR Residual [
NACT- nPP* (n = 78) 72 0.042
Other regimens® (n =117) 96 21

Notes: *Patients received neoadjuvant chemotherapy consisting of nab-paclitaxel
and platinum followed by concurrent chemoradiotherapy. ®Patients received con-
current chemoradiotherapy alone or following neoadjuvant chemotherapy consist-
ing of traditional paclitaxel and platinum or other chemical agents. “P-values were
calculated using the Xz test.

Abbreviations: NACT-nPP, neoadjuvant chemotherapy consisting of nab-paclitaxel
and platinum; CR, complete response; CCRT, concurrent chemoradiotherapy.

Toxicity

Hematological and gastrointestinal adverse effects were
the most common types of acute toxicity, and most events
were manageable. Hematological toxicity of grade 3-5
was presented in 100 patients during the entire treatment
(35 (44.9%) in the NACT-nPP group and 65 (55.6%) in
the control group). One patient using liposomal paclitaxel
and carboplatin died shortly after CCRT completion due to
thrombocytopenia and hemorrhage. The incidence rate of
hematological toxicity above grade 3 in the NACT-nPC
group (35/78) was lower than that in the control group (65/
117). One patient without hematological toxicity above
grade 3 in the NACT-nPP group and control group, respec-
tively, had an intestinal perforation, and recovered after
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Table 3 Two-Year PFS Among All Included Patients and Patients with Squamous Cell Carcinoma
NACT-nPP (N) | Control Arm (N) HR 95% ClI P
All patients 87.6% (78) 70.4% (117) 2.383 1.139-4.987 0.017
Subgroup with SCC 89.7% (74) 74.1% (104) 2.486 1.077-5.739 0.027
Subgroup with adenocarcinoma 37.5% (4) 36.5% (13) 1.148 0.237-5.565 0.863

Abbreviations: PFS, progression-free survival; SCC, squamous cell carcinoma; NACT-nPP, neoadjuvant chemotherapy consisting of nab-paclitaxel and platinum; HR, hazard

ratio; Cl, confidence interval.

care in the intensive care unit and systemic treatment. Late
adverse events in the NACT-nPP group included one case
of radiation proctitis and one case of ureteral obstruction.
In the control group, one patient suffered a colonic fistula
and four cases had a ureteral obstruction.

Discussion

CCRT is first-line treatment for patients with LACC,*®
but the tumor-control rate and long-term survival are
unsatisfactory, especially for those with stage-IIIB or -
IVA disease, many of whom have a residual tumor,
tumor progression or even die shortly after CCRT."
Therefore, reducing the residual tumor and improving
survival of such patients are urgent clinical problems that
need resolution.

NACT can lessen the tumor load and involvement of
the lymph—vascular space, and increase the sensitivity to
radiation.” For many locally advanced tumors, NACT has
been shown to improve tumor control and patient survival,
and has become an important part of standard
treatment.”'° However, the role of NACT in cervical
cancer is unclear, and determination of the role and
exploration of the optimal regimens of NACT for LACC
are needed.

We found the patients who received NACT-nPP fol-

lowing by CCRT had a higher CR rate than others upon

CCRT completion (92.3% vs 82.1%, P = 0.042). Initally,
we attributed this observation to the higher therapeutic
dose of nab-paclitaxel, the recommended dose of which
is 260 mg/m?, which is nearly twice that of traditional
paclitaxel (135 mg/m?). Hence, the advantage of a higher
dose translated into a higher rate of tumor regression.
After treatment completion, the CR rate of the control
group was 82.1%, similar to that of patients who received
CCRT alone in a previous study.® This observation could
be explained by three main factors: (i) the control group in
our study included some patients who underwent CCRT
alone; (ii) NACT regimens in this group included tradi-
tional paclitaxel or liposomal paclitaxel combined with
cisplatin, carboplatin, or other types of platinum, which
have been reported to offer no advantage on survival for
LACC;>" (ii) the cisplatin dose intensity in our study was
17-25 mg/m*/week, lower than 25 mg/m?*/week, which is
the cutoff value that offers a benefit.>! However,
a promising clinical CR rate of 92.3% in the NACT-nPP
group was obtained. This value is higher than that reported
previously: 56.3-86.54%.%% Besides the advantage of
a stronger dose intensity of nab-paclitaxel elaborated
above, three other factors might also explain this observa-
tion: (i) NACT reduced the tumor volume, and a massive
tumor has more chance to be covered completely with
a radical radiation dose; (ii) NACT decreased the hypoxia

A1.o— B 1.0 C 10 ——
0.8 0.8 0.8
0.6 0.6 0.6 HR. 1.148
HR, 2.383(95% Cl, 1.139-4.987) HR, 2.486(95% Cl, 1.077-5.739) (95% Cl,0.237-5.565)
0.4 P=0.017(log-rank test) 0.4+ P=0.027(log-rank test) 0.4 P=0.863 (log-rank test)
[l NACT-nPP 2-year PFS, 87.6% [l NACT-nPP 2-year PFS, 89.7% B NACT-nPP 2-year PFS, 37.5%
%21 Control arm 2-year PFS, 70.4% %21 @ Control arm 2-year PFS, 74.1% %21 m Control arm 2-year PFS, 36.5%
0.0 0.0+ 0.0
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Figure | Two-year PFS curve for all 195 patients (A), patients with squamous cell carcinoma (B) and pateints with adenocarcinoma (C).
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Table 4 Multivariate Analysis for 2-Year PFS Among Patients with Squamous Cell Carcinoma
Variables Univariate Analysis (PFS) Multivariate Analysis (PFS)
HR (95% CI) P HR (95% CI) P
NACT-nPP 2.486 (1.077-5.739) 0.033 2.357 (1.016-5.465) 0.046
Stage (FIGO 2018) 2.568 (0.277-5.166) 0.008 2.499 (1.216-4.930) 0.012
CR 1.021 (0.358-2.907) 0.969 0.899 (0.315-2.570) 0.843
Duration of complaints 0.813 (0.405-1.635) 0.562
Radiotherapy duration 0.800 (0.381-1.681) 0.556
Age 1.058 (0.534-2.094) 0.872
Menopause 0.847 (0.442-1.953) 0.847
Complications 1.001 (0.504-1.986) 0.998
Increase in SCCA level 1.082 (0.469-2.493) 0.854
ECOG PS 0.700 (0.167-2.924) 0.624
Body mass index 1.164 (0.587-2.309) 0.664

Abbreviations: PFS, progression-free survival; FIGO, International Federation of Gynecology and Obstetrics; CR, complete response; HR, hazard ratio; Cl, confidence

interval; NACT-nPP, neoadjuvant chemotherapy consisting of nab-paclitaxel and platinum; ECOG PS, Eastern Cooperative Oncology Group performance status.

of tumor cells and increased their radiation sensitivity;**
(iii) the radiotherapy process from visiting the physician to
CT simulation, delineation of the target volume, as well as
planning, verification and starting radiotherapy took (on
average) >1 month. During this period, patients under-
going CCRT alone did not receive any treatment, whereas
patients undergoing NACT received chemotherapy usually
1 week after the visit and started the radiotherapy process
simultaneously. One-to-two cycles of NACT were carried
out upon radiotherapy initiation. Therefore, patients with
NACT followed by CCRT received treatment earlier than
those who had CCRT alone.

The treatment response to NACT is an independent
risk factor of the prognosis for patients with LACC.****
A meta-analysis involving 13 studies found that the clin-
ical response to NACT was associated with longer overall
survival (HR = 3.36, P < 0.00001) and disease-free survi-
val (HR = 2.36, P < 0.00001), and the pathological
response also predicted favorable overall survival (HR =
5.45, P < 0.00001) and disease-free survival (HR = 3.61,
P < 0.00001).%* In another study, 58.9% of patients with
stage-IB2-11A2 disease receiving platinum-based NACT
achieved a response and 8.7% of patients achieved
a pathologic CR. NACT responders showed significantly
better overall survival (HR = 2.453, P = 0.024) and PFS
(HR = 2.196, P < 0.013).** Unfortunately, in multivariate
analysis, the improved CR was not an independent prog-
nostic factor (HR = 0.899, 95% CI = 0.315-2.570, P =
0.843). This inconsistency was explicable: the previous
studies evaluated the treatment response to NACT before

radical treatment, whereas we evaluated the treatment

response upon CCRT completion. Thus, the CR rate was
much higher than that in previous studies and reflected the
combined effect of NACT and CCRT, but not the effect of
NACT alone. Besides, most of the previous studies
reported the pathological response, whereas we evaluated
the clinical response.

Patients in the NACT-nPP group had superior PFS
(87.6% vs 70.4%, P = 0.017). This result is in accordance
with a meta-analysis of 18 randomized trials comparing
NACT with radical radiotherapy alone. The authors found
that NACT addition could improve survival for LACC in
trials with chemotherapy cycle lengths <14 days or
a cisplatin dose intensity >25 mg/m*/week (HR = 0.83,
P = 0.046).>! In another meta-analysis involving early or
advanced cervical cancer, NACT addition could improve
overall survival (HR = 0.77, P = 0.02) and PFS (HR =
0.75, P = 0.008) of patients undergoing radical surgery.”
Marita et al retrospectively analyzed the objective
response, overall survival, and disease-specific survival
of LACC patients. They found that NACT followed by
CCRT resulted in higher response rates and improvements
in disease-free survival and disease-specific survival com-
pared with that using CCRT alone.”® Conversely, some
studies deemed NACT to be detrimental to patients. Da
Costa et al found that, compared with CCRT alone, addi-
tion of NACT comprsing cisplatin and gemcitabine was
associated with inferior 3-year PFS (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), with even lower response rates
discovered upon treatment cessation (56.3% vs 80.3%; P =
0.008).®
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Upon subset analyses, the NACT-nPP group showed
superior 2-year PFS in patients with squamous cell carci-
noma (89.7% vs 74.1%, P = 0.027) but not adenocarci-
noma (37.5% vs 36.5%, P = 0.863). In multivariate
analysis, beside of the stage (FIGO 2018), the NACT-
nPP (HR = 2.357, 95% CI = 1.016-5.465, P = 0.046)
were the only two independent prognostic risk factors for
2-year PFS. This result is in accordance with a study that
suggested CCRT benefits the survival of only postopera-
tive patients with squamous cell carcinoma, but not those
with adenocarcinoma.?”*® The higher 2-year PFS rate of
squamous cell carcinoma than that of adenocarcinoma
may be due to the histopathological characteristics of
greater malignancy. In addition, the small number of
patients (n = 17) with adenocarcinoma may also have led
to deviation of survival results.

The nab-paclitaxel dose was higher than that used for
traditional paclitaxel, which improved the CR rate of the
tumor but did not improve acute or chronic adverse events.
Conversely, possibly because of preventive use of poly-
ethylene glycol recombinant human granulocyte colony-
stimulating factor, the hematological toxicity was lower.
Besides hematological toxicity, grade-1-2 diarrhea was
also common, which could be relieved after symptomatic
treatment. In addition, NACT-nPP did not increase long-
term toxicity.

Conclusions

Compared with CCRT alone, NACT-nPP followed by
CCRT could improve the CR rate and 2-year PFS of
patients with locally advanced cervical squamous cell car-
cinoma, and the toxicity was tolerable. NACT-nPP was an
independent prognostic factor for 2-year PFS. However,
further prospective studies are needed to confirm our
results.

Abbreviations

LACC, locally advanced cervical cancer; NACT-nPP,
neoadjuvant chemotherapy consisting of nab-paclitaxel
and platinum; CCRT, concurrent chemoradiotherapys;
NACT, CR,
response; FIGO, International Federation of Gynecology

neoadjuvant chemotherapy; complete

and Obstetrics; EBRT, external beam radiotherapy.
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