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Abstract
Background and objectives:

Patients with breast cancer have high risk of loco regional and/or distant failure. The loco regional
failure rate depending mainly on the disease stage and the adjuvant treatment. Prospective randomized
clinical trials have shown promising results with hypo-fractionated schedules for whole breast irradiation.
Concurrent chemo radiotherapy is the standard for many solid tumors; it is promising to be investigated in
breast cancer. In this study, our aim is to evaluate the toxicity, feasibility, and efficacy of concurrent
capecitabine with adjuvant radiotherapy in breast cancer.

Patients and methods: Data of 97 patients with stage 11 and 111 breast cancer after surgery and adjuvant
chemotherapy, randomized into two groups, group A: 47 patients received concurrent chemoradiation and
group B : 50 patients received radiotherapy alone. Patients were assessed for treatment toxicity and local

recurrence.

Results: The incidence of acute and late toxicities was comparable in both treatment groups without grade
II/1V early toxicity; only a mild increase in gastrointestinal side effects was observed with capecitabine.
Most of the late radiation adverse effects were grade 1/11. Regarding efficacy, the concurrent capecitabine
arm had better disease control locally(P value = 0.01).and better disease free survival (DFS) (P value =

0.048).

Conclusion: Concurrent capecitabine with adjuvant hypofractionated radiotherapy is highly feasible, safe,

and effective.

Keywords:breast cancer, concurrent capecitabine, hypofractionation, adjuvant radiotherapy.

Background

Breast cancer is the most frequency diagnosed cancer
in women worldwide and is the leading cause of
cancer related death in woman [1].

Adjuvant radiotherapy is indicated for patients who
undergo breast-conserving surgery (BCS).  For
patients who underwent modified radical
mastectomy, there are also many studies
demonstrated that post mastectomy radiotherapy
(PMRT) reduced loco regional recurrence (LR) as
well as improved DFS and overall survival (OS)[2, 3,
4].

Prospective randomized clinical trials have shown
promising results with hypo fractionated schedules
for whole breast irradiation in each of these studies,
the goal was to deliver a hypo fractionated dose
schedule that is biologically equivalent to
conventional radiation fractionation dose of 50 Gy in
25 fractions / 5 fractions per week. With 5-10 year
follow up of these studies, there have been similar
results in breast local control between the hypo
fractionated and standard fractionated arms [5].

Concurrent chemo radiotherapy will continue to gain
importance in the treatment of a variety of
malignancies because of the biological synergy effect

that can increase the efficacy of the treatment and
improve the therapeutic index [6].

Limited published data exist for chemo radiotherapy
in local advanced breast cancer, one of the most
notable are fluoropyrimidines [7].The most common
reported of radiation therapy concurrent with radio
sensitizing chemotherapy is in metastatic disease, in
inoperable or inflammatory breast cancer patients
who progress on first line anthracyclinebased
chemotherapy [8, 9].

Radiation has been shown to increase the tumor
enzyme levels preferentially, improving the
likelihood of capecitabine mediated radio sensitizing
and therefore increasing the therapeutic benefit[10].

Patients and Methods

A prospective study was conducted on 97 patients
with stage Il and Ill breast cancer pathologically
confirmed infiltrating duct carcinoma, node-positive,
invasive breast cancer after surgery and adjuvant
chemotherapy, randomized into 2 groups , group A:
47 patients received concurrent chemoradiation and
group B: 50 patients received radiotherapy alone
from October 2016 to September2018 at
Radiotherapy department, South Egypt Cancer



Institute, Assiut University. The median follow up
period was 28 months.

Inclusion criteria

Female patients, aged >18 years , with Eastern
Cooperative Oncology Group(ECOG) performance
status of < 2, histologically confirmed infiltrating
duct carcinoma of the breast, Patient who underwent
modified radical mastectomy with the following
criteriaz T3 or T4 primary tumor, one or more
involved axillary lymph nodes, after breast
conservative  surgery, patient candidate for
radiotherapy, hormone receptor state not specified,
written informed consent.

Exclusion Criteria

Pregnancy, lactation, contraindication to radiotherapy
such as previous irradiation or connective tissue
disease of the skin and prior treatment with
capecitabine.

Pretreatment evaluation

History and physical examination and baseline
investigations were performed; chest radiograph, and
pelvi-abdomenal ultrasound, the left wventricular
ejection fraction (LVEF should be > 55%), bilateral
arm circumference measurement, liver and kidney
function, BMI, and complete blood count were
performed

Study design

The patients were divided into two arms. The first
arm received radiotherapy 4240 CGy in 16 fractions,
2.65 Gy/ fraction, 5 fractions weekly over 3 weeks.
The second arm received the same radiotherapy
schedule with concurrent capcitabine 825 mg/m?
every twelve hours on radiotherapy days, with boost
after breast conservative surgery 14 Gy to
lumpectomy area in both arms given using photon
beam and 3D treatment planning.

Radiotherapy technique

Patients lied in the supine position on the wing
wedged board with ipsilateral arm raised to degree
that allows treatment fields to be easily applicate.
Radiopaque wires and markers were used to locate
breast tissue and visible surgical scar. Three tattoos
were made on the thoracic skin to enable patient
repositioning during the treatment. CT simulation
scan was conducted from the cricoid to the upper
abdomen with both lungs included. Treatment plans
for the whole breast were generated by using two
opposed tangential beams. Beam weighting, gantry
angles, wedges and beam energies were determined
to achieve optimal does. The lungs and the heart were
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the important organ at risk (OAR). Supraclavicular
field in node positive, if more than or equal one
positive lymph node.

Toxicities were assessed according to Common
Terminology Criteria for Adverse Event v4.03
(CTCAE) [11], and the Late Effects Normal Tissue
task force Subjective, Objective, Management, and
Analytic breast scoring system [12].After patients
finished radiation therapy, at every visit, patients
were assessed for treatment related toxicity and
tumor recurrence [13].

Statistical analysis

Data was represented as numbers, percentages,
means or median. All analysis was conducted using
SPSS software version 23. Univariate factors were
analyzed using the chi-square test for categorical
variables, difference was considered statistically
significant at P<0.05., the disease free survival was
calculated according to Kaplan Meier method and
was compared with the log-rank test.

Results

A total of 97 patients with stage Il and Il breast
cancer after surgery and adjuvant chemotherapy, 47
patients received concurrent chemoradiation and the
other 50 patients received radiotherapy alone.

The mean age of the patients who received
concurrent chemoradiation was 51.15 + 12.8 years
with a range of 28 to 77 years. Twenty four (51.1%)
women were less than 50 years old. Performance
state was one and two in 41 (87.2%) and 6 (12.8%)
women respectively in such women as shown in table
1.

While in women who received radiotherapy alone,
mean age was 50.70 + 12.8 years with a range of 35
to 75 years. Twenty eight (56%) women were less
than 50 years old. Performance state was one and two
in 46 (92%) and 4 (8%) women respectively in such
women as shown in table 1.

Tumor characteristics in the studied patients are
shown at table 1. Twenty (42.6%) and twenty seven
(54%) of patients in chemoradiation group and
radiotherapy group respectively had right side breast
cancer while the other patients had left side breast
cancer(table 1).

Majority of patients (83% in case of chemoradiation
group and 84% in case of radiotherapy group) had
tumor grade 2. Also, majority of patients (59.6% in
case of chemoradiation group and 66% in case of
radiotherapy group) had T2 tumor stage. Twenty six
(55.3%), 10 (21.3%) and 11 (23.4%) patients who
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received chemoradiation had nodal stage N1, N2 and N3 respectively while 31 (62%), 9 (18%) and 10 (20%)
patients who received radiotherapy had nodal stage N1, N2 and N3 respectively (table 1).

Table 1: patient and tumor characteristics

Chemoradiation (n= Radiotherapy (n=50) P
47) value

Performance state 0.33
41 (87.2%) 46 (92%)
6 (12.8%) 4 (8%)

N B

Tumor grade 0.87
Grade 1 4 (8.5%) 3 (6%)
Grade 2 39 (83%) 42 (84%)
Grade 3 4 (8.5%) 5 (10%)

Nodal stage 0.58
N1 26 (55.3%) 31 (62%)
N2 10 (21.3%) 9 (18%)
N3 11 (23.4%) 10 (20%)

Positive estrogen and progesterone 40 (85.1%) 39 (78%) 0.26
receptor

0.57

Positive estrogen receptor 35 (74.5%) 37 (74%)

Data was expressed in form of mean (SD), range and frequency (percentage). P value was significant if < 0.05



Page 60 of 87

Regarding stage, 24 (51.1%) of chemoradiation group and 33 (66%) of radiotherapy group had stage 11 tumor while
23 (48.9%) of chemoradiation group and 17 (34%) of radiotherapy group had stage Il tumor. Positive hormonal
state presented in 40 (85.1%) of patients in chemoradiation group and 39 (78%) of patients in radiotherapy group
(table 1).

Positive progesterone and positive estrogen receptor presented in 34 (72.3%) and 35 (74.5%) patients of
chemoradiation group respectively and in 36 (72%), and 37 (74%) patients of radiotherapy group respectively. Six
patients (12.8%) of chemoradiation group and 4 (8%) patients of radiation group had Her 2 overexpression (table 1).

G1 and G2 dermatitis developed only in 7 (14.9%) and 3 (6.4%) patients from chemoradiation group and 8 (16%)
and 4 (8%) patients of radiotherapy group.

Acute pneumonitis grade 1 occurred in three patients from each group. It was noticed that cardiac toxicity and
anemia occurred only with the chemoradiation group only where one patient developed G1 cardiac toxicity and two
patients developed G1 anemia.

Two patients in chemoradiation group developed diarrhea grade 1 but none of those patients in radiotherapy group
developed diarrhea. Three (6.4%) and 2 (4.3%) patients in chemoradiation group suffered from gastritis grade 1 and
2 respectively while only 2 (4%) patients in radiotherapy group suffered from gastritis grade 1(table 2).

Table 2: Early treatment-related toxicity in both
treatment groups

Treatment related Chemoradtion Radiotherapy P value
toxicicty (n=47) (n=50)
Skin 0.93
GO 37(78.7%) 38(76%)
Gl 7(14.9%) 8(16%)
G2 3(6.4%) 4(8%)
Pneumonitis 0.63
GO 44 (93.6%) 47 (94%)
Gl 3 (6.4%) 3 (6%)
Anemia 0.32
GO 45(95.7%) 50(100%)
Gl 2(4.3%) 0
Gastritis 0.28
Gl 3(6.4%) 2(4%)
G2 2(4.3%) 0
Diarrhea 0.23
Gl 2(4.3%) 0
Nausea 0.09
Gl 3(6.4%) 1(2%)
G2 3(6.4%) 0
Vomiting 0.09
Gl 4(8.5%) 1(2.1%) 1(2%)
G2 0
Cardiac toxicity
GO 46(97.9%) 50(100%) 0.55

Gl 1(2.1%) 0




Page 61 of 87

Nausea grades | and Il occurred in 3 (6.4%) patients and vomiting grade 1 and Il occurred in 4 (8.5%) and 1 (2.1%)
patients of chemoradiation groups while nausea and vomiting grade 1 occurred in one patient (2%) in radiotherapy

group as shown in table 2.

Chronic pneumonitis occurred in only one patient (2%) in radiotherapy group. Late skin and subcutaneous tissue
toxicities, skin hyperpigmentation, subcutaneous tissues fibrosis/fat necrosis and lymphedema were comparable in
both treatment groups, and most of them were Gl and Gl with no significant difference as shown in table 3.

Table 3: Late treatment-related toxicity in both treatment groups

Treatment related Chemoradiation Radiotherapy P value
Toxicities (n=47) (n=50)
Pneumonia
GO 47 (100%) 49(76%) 0.5
Gl 0 1(2%)
Hyperpigmentaion 0.52
GO 35(74.5%) 38(76%)
Gl 12(25.5%) 12(24%)
Fibrosis 0.46
Go 42(89.4%) 46(92%)
Gl 5(10.6%) 4(8%)
Telangiectasia 0.60
GO 43(91.5%) 46(92%)
Gl 4(8.5%) 4(8%)
Lymphedema 0.78
GO 29(61.7%) 34(68%)
Gl 12(25.5%) 10(20%)
G2 6(12.8%) 6(12%)
Table 4: Frequency of recurrence in the current study
Chemoradiation (n= Radiotherapy (n= P
47) 50) value
Local recurrence 2 (4.3%) 7 (14%) 0.01
Distant metastasis 1(2.1%) 3 (6%) 0.65

It was noticed that the frequency of local recurrence
was significantly higher (14%) in those patients of
radiotherapy alone group in comparison to those
patients of chemoradiation (4.3%; P= 0.01). Also,
distant metastasis was higher in radiotherapy alone
group but was of no significant value (2.1% versus
6%; P=0.65).As shown in table 4.

After median follow up 23 months in both groups,
the two years disease free survival was 91.9 % for
chemo radiation group and 72.5% for radiotherapy
group. There was significant difference between
both groups by the use of log-rank test (p
value=0.048).1t was noticed that TNM was the only
prognostic factor for disease free survival (OR= 2.13,
95%CI1=2.33- 3.21; P= 0.00) as shown in table 5 and
figure 1.
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Table 5: Disease Free Survival in the Current Study

Variables Odd’s ratio 95% confidence interval P value
Age 1.99 1.47-1.34 0.23
Side of tumor 1.14 2.09-2..43 0.14
Tumor stage 1.33 1.09-1.76 0.56
TNM stage 2.13 2.33-3.21 0.00
Tumor grade 0.45 0.99-1.25 0.21
Type of surgery 0.31 1.83-2.01 0.89
Previous chemotherapy 0.61 0.52- 0.57 0.19
Positive hormonal state 0.74 1.21-151 0.22

(estrogen and progesterone)
Positive estrogen receptor 1.34 1.23-1.55 0.37
Positive progesterone 2.01 0.99-1.01 0.98

receptor
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Figure 4:DFS of the current study



Discussion

A considerable number of studies have been
accomplished on determination the efficacy and
safety of concurrent capecitabine with adjuvant
radiotherapy in breast cancer, the most common
reported is in metastatic disease, inoperable or
inflammatory breast cancer patients who progress on
first line anthracycline-based chemotherapy [8, 9].
This phase Il study was performed to ascertain the
safety and feasibility of capecitabine concurrent with
adjuvant radiation therapy in breast cancer.

In our study the mean age of chemoradiation group
was 51.15 years with age ranged from 28 to 77 Years
and 51.5% of patients were < 50 years of age, which
is comparable with the mean age 52 years that was
reported by Garwood et al. [14].

In our study, after median follow up 23 months in
both groups, the two years disease free survival was
91.9 % for chemoradiation group and 72.5% for
radiotherapy group. While the 5 years DFS that was
reported by Garwood et al. a single-arm phase 1l
study with similar capecitabine daily dose, but with
50 Gy in 25 fraction was62.5% , longer follow up
may prove similar results [14].

It was noticed that frequency of local recurrence was
significantly higher (14%) in those patients of
radiotherapy group in comparison to those patients of
chemo- radiation (4.3%; p=0.01). Our results were in
consistent with that reported in Garwood et al.as the
1-year infield loco regional recurrence(LRR)was 4%
[14].

In our study, there was no GIII/IV radiation
dermatitis; both arms were comparable in the
incidence of GI/II. In group B, Gl skin reaction was
observed in seven (14.9%) patients and GllI in two
(6.4%) patients, whereas in group A, Gl was
observed in (16%) patients and Gl in (8%) patients.
Higher incidence of radiation dermatitis was reported
by Garwood et al. with GI 32%, Gl 10%, and GllII
14%; this difference could be due to inclusion of
more patients with breast-conserved surgery, with
whole breast irradiation, which increases the risk of
radio dermatitis and also a higher total dose (boost)
with a median radiation dose of 6040 cGy compared
with 4240 cGy in our study[14]. The low rates of the
skin toxicity in our study may be due to the very
small percentage of patients with breast conserving
surgery (10%) in the whole study population. In
contrast to our results, Shahid et al. reported in their
hypo fractionated PMRT study a higher incidence of
chest wall radiation skin reaction with 40 Gy in the
15-fraction radiotherapy arm; radiation dermatitis
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was as follows: Gl 62%, Gl 24%, GlIl 11%, and
GIV 3%; this high incidence of radio dermatitis could
be explained by the use of a cobalt 60 radiotherapy
treatment machine and the addition of posterior
axillary boost in some patients [15].

Both treatment groups were comparable in the
incidence and the grading of different late radiation
effects and comparable to results reported by
Alshimaa et al. except lymphedema which is more
frequent in our study, extensive lymphadenectomy
(more than 20 lymph nodes) and higher total
radiation does may be our explanation. The most
common type of late toxicity was hyperpigmentation:
all were Gl (24%) in group A (25.5%) in group B,
while  Alshimaa et al.GI and GIl total
(27%)[16].Chest wall fibrosis Gl reported in (8%) in
group A and (10.5%) in group B and telangiectasia
also were Gl in both treatment groups (8%) and
(8.5%) in group A and group B respectively, while in
Alshimaa et al. chest wall fibrosis and telangiectasia
were observed in total 11% and 7% respectively and
it was comparable in both groups. Eldeeb et al.
published 11-year follow-up results of a PMRT hypo
fractionated trial, with the 40 Gy in 15 fractions over
three weeks. Hyperpigmentation was reported in
20%, fibrosis GII/IIl was noticed in 37%, and
telangiectasia GlI/II1 was seen in only 7% of the
cases; these higher rates compared with ours may be
due to the longer follow-up [17]. In our study, in
group B, GI lymphedema was observed in seven
(22.9%) patients and Gll in two (12.5%) patients,
whereas in group A, Gl was observed in (25.5%)
patients and GIlI in (12.8%) patients. While in
Alshimaa et al. lymphedema was detected in total
10% of the studied patients; most of the cases were
grade | and grade 11[16]. Higher incidence of Gl and
GIl lymphedema 43% reported by Uma Goyal et al.
who investigated capecitabine 1000mg p.o. twice a
day (b.i.d.) for 2 cycles during RT and 4 cycles of
1000-1500mg p.o.b.i.d. after RT completed and RT
was 45-50.4Gy in 1.8-2Gy daily fractions in high risk
patients after neoadjuvant chemotherapy and surgery.
Higher total capecitabine dose may explain that
difference[18].

The addition of capecitabine to radiotherapy was not
associated with an increased incidence of lung
toxicity as there were no cases of radiation induced
symptomatic pneumonitis or lung fibrosis, which is
similar to Uma Goyal et al. [18]. In this study only
three patients (6.4%) cases showed Gl
(asymptomatic) radiation pneumonitis; three patients
in each group; both patients had received a
supraclavicular field irradiation.



The incidence of GI nausea was only (6.4%), nausea
and vomiting was (8.5%), GlI nausea was only (6.4)
%, nausea and vomiting was (2.1)%. Similar to our
study, no GllII or IV adverse events were reported in
an Egyptian study by Hussein et al. Which included
patients with locally advanced breast cancer; the
capecitabine dose was similar, but with conventional
radiotherapy; the incidence of Gl nausea was only
14%, nausea and vomiting was 7%, GIl nausea was
only 3%, nausea and vomiting was 7% [19].

In this study hematological toxicity Gl anemia was
reported in (4.3%) similar to results that was
reported by Fatma Zakaria et al. who examined the
concomitant use of conventional breast irradiation
and similar capecitabine dose as a second-line
neoadjuvant treatment in locally advanced breast
cancer, who were refractory to first line anthracycline
based regimens. The incidence of hematologic
toxicities was mild: only one patient with GI anemia
(3.4%)[20]. In contrast, Garwood et al. reported a
higher incidence of hematological toxicity, but they
included GI and GII only, with 8% GI and 8% GlI;
this difference in toxicity might be explained by the
ethnic differences, which may result in a difference in
the pharmacokinetics and the toxicity of capecitabine
between the patients in the Egyptian and the USA
populations; this could be further investigated [14].

In our study there was no decrease in LVEF with
treatment except in one left sided patient where the
LVEF decreased less than 10% from the base line
and the patient was asymptomatic. Also the age of
the patient (70 years old) and the known history of
hypertension may considered other contributable
factors. While no cardiac toxicity reported by
Alshimaa et al. In contrast to Garwood et al. who
reported one patient with grade 5 (cardiac arrest)
possibly related to capecitabine[16, 14].

Similarly, we did not report any cases of hand food
syndrome (HFS) in our study in accordance with the
study by Hussen et al. [19]. Whereas Garwood et al.
reported total 44% incidence of HFS[14].The mean
age of the two studies were comparable:45 years in
study by Hussein et al. and 52 years in the study by
Garwood et al. This difference cannot be explained,
although the difference in ethnicity might play a role.
Also, the short duration of treatment in our study may
have a lower probability of occurrence of HFS during
treatment, as the onset of incidence of capecitabine
HFS was from 11 to 360 days; hence, the longer the
duration, the higher the possibility of its incidence

Conclusion
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Generally, the incidence of acute and late toxicities
were comparable in both treatment groups with no
incidence of grade H1I/IV early toxicity; only a mild
increase in gastrointestinal side effects was observed
with capecitabine; however, 96% of the patients were
able to finish their concurrent capecitabine therapy
and all patients finished radiotherapy without
interruption due to toxicity. Most of the Ilate
radiation adverse effects were grade I/1l. Regarding
efficacy, the concurrent capecitabine arm had better
local disease control, and better disease-free survival.
Larger studies with longer follow up may prove a
difference
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