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Background and aim: To evaluate the impact of percutaneous endoscopic gastrostomy (PEG)
tube on nutritional status, treatment-related toxicity, and treatment tolerance in patients with
locally advanced nasopharyngeal carcinoma (NPC) who underwent chemoradiotherapy.
Patients and methods: We enrolled 133 consecutive non-metastatic NPC (III/IV stage)
patients, who were treated with prophylactic PEG feeding before the initiation of concurrent
chemoradiotherapy (CCRT) between June 1, 2010 and June 30, 2014. Meanwhile, another
133 non-PEG patients, who were matched for age, gender, and tumor, node, metastases stage,
were selected as historical control cohort. Weight and nutritional status changes from pre-
radiotherapy to the end of radiotherapy were evaluated, and treatment tolerance and related
acute toxicities were analyzed as well.

Results: We found that significantly more patients (91.73%) in the PEG group could finish
two cycles of CCRT, when compared with those in the non-PEG group (57.89%) (P<<0.001).
We also indicated that more patients (50.38%) in the non-PEG group experienced weight loss
of =5%, while the phenomenon was only found in 36.09% patients in the PEG group (P=0.019).
In addition, the percentage of patients who lost =10% of their weight was similar in these two
groups. Changes in albumin and prealbumin levels during radiotherapy in the non-PEG group
were higher than those obtained for the PEG group with significant differences (P-values of
0.023 and <0.001, respectively). Furthermore, patients in the PEG group had significantly lower
incidence of grade III acute mucositis than those in the non-PEG group (22.56% vs 36.84%,
P=0.011). Tube-related complications occurred only in 14 (10.53%) patients in the PEG group,
including incision infection of various degrees.

Conclusion: PEG and intensive nutrition support may help to minimize body weight loss,
maintain nutritional status, and offer better treatment tolerance for patients with locally advanced
NPC who underwent CCRT.

Keywords: locally advanced nasopharyngeal carcinoma, percutaneous endoscopic gastrostomy,
chemoradiotherapy, nutritional status, treatment-related toxicity

Introduction

Nasopharyngeal carcinoma (NPC) is the most common head and neck malignancy
in southern China.! Seventy percent of patients at diagnosis present with locally
advanced disease,” which requires aggressive therapy to achieve adequate localre-
gional control. Concurrent chemoradiotherapy (CCRT) is the standard treatment for
locoregional advanced NPC (LA-NPC).>* Unfortunately, CCRT is associated with
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significant treatment-related toxicities, including mucositis,
odynophagia, dysphagia, xerostomia, and vomiting.>®
These complications can put patients at risk of malnutrition,
thereby compromising treatment tolerance and efficacy, and
increasing health care costs.” Therefore, appropriate tempo-
rary nutritional support is an essential part of management
protocols for locally advanced NPC patients undergoing
definitive CRT.

Percutaneous endoscopic gastrostomy (PEG) tubes, placed
with a minimally invasive technique, could improve patient
comfort and tolerance. PEG tube placement is recommended
by the American Gastroenterological Association for patients
requiring nutrition supplementation for more than a month.®
For several decades, the role of PEG tubes has been specifi-
cally assessed for nutrition support in head and neck cancer
(HNC) patients, particularly those with tongue, oropharyn-
geal, and hypopharyngeal carcinomas, and NPC."'* Those
literatures suggested that prophylactic PEG tube placement
could improve treatment tolerance, prevent weight loss and
malnutrition, and improve overall survival for HNC patients.
Besides, only one study specially evaluated the benefit of
reducing weight loss from the placement of PEG tubes for
NPC patients during CRT."* But that study did not evaluate
the tolerance of concurrent chemotherapy and other benefits
of nutrition status from the PEG tube for LA-NPC patients
during CCRT.

It is therefore essential to explore whether NPC patients
could benefit from prophylactically placed PEG tubes during
radiotherapy. The purpose of this case—control study was to
evaluate the effects of PEG on body weight, serum albumin
level, treatment tolerance, and acute toxicity in locally
advanced NPC patients who underwent definitive CRT.

Patients and methods

Patient selection

This retrospective study was approved by the Institutional
Review Board of Fujian Provincial Cancer Hospital with a
waiver of written informed consent. Between June 1,2010 and
June 30, 2014, a total of 133 consecutive LA-NPC patients
who received prophylactic PEG feeding at the physician’s
discretion before the initiation of CRT were enrolled. Mean-
while, 133 non-PEG patients who were matched according to
age, gender, and tumor, node, metastases stage were selected
as historical control cohort (1:1 matching). Patients were
staged according to the seventh edition of American Joint
Committee on Cancer staging system and clinically confirmed
as stage I1I/IV at the Fujian Provincial Cancer Hospital.

PEG placement

Evaluation for PEG tube placement included a complete
health history and physical examination; all patients had no
serious gastric or other gastrointestinal tract diseases, liver
or kidney dysfunction, congestive heart failure, progressive
malignant hypertension, dementia, respiratory failure, or
coma. Patients were selected based on the inclusion criteria
and counseled regarding the possibility of mucositis, dys-
phagia, and odynophagia by the radiation oncologist before
radiation therapy. The possibility of PEG tube placement was
discussed and based on patient preference. All PEG tubes
were placed using the pull method as described previously.!'
The patients received a single dose of antibiotics 1 day after
PEG placement. The PEG tubes were placed before start-
ing radiation therapy and removed after the disappearance
of acute mucositis, allowing sufficient food intake through
the mouth (about 4-6 weeks after the completion of radical
radiotherapy).

Radiation treatment and chemotherapy
All the patients were treated with intensity-modulated radio-
therapy (IMRT), with delineation of clinical and nodal target
volumes carried out as reported previously.'” In brief, radia-
tion target volumes included gross primary and nodal masses,
with all areas of potentially involved regions. A total dose at
a primary tumor site was 66—80 Gy (median, 70.95 Gy), with
55 patients (including 21 patients with T4 disease) receiving
a boost treatment after definitive IMRT because of residual
disease in the primary site and/or metastasis lymph nodes.
All patients assessed here were treated with cisplatin-
based neoadjuvant chemotherapy (NACT) plus CCRT,
except three who had only two CCRT cycles. The chemo-
therapy regimen was paclitaxel at 135 mg/m? on day 1 and
cisplatin at 80 mg/m? on day 2. Stage IV patients received two
NACT cycles; the chemotherapy regimen was gemcitabine
at 1,000 mg/m? (days 1 and 8) and paclitaxel at 135 mg/m?
(day 1). All patients received cisplatin-based CCRT regimens
that included a single agent (100 mg/m? cisplatin at day 1) and
two drugs (135 mg/m? paclitaxel combined with 80 mg/m?
cisplatin or 1,000 mg/m? gemcitabine) every 3 weeks.

Nutritional support

Enteral feeding was carried out daily, generally in six ses-
sions, and depending on the estimated calorie requirements
of the patient, with main meals from 200 to 250 mL and
secondary meals from 100 to 150 mL, for total amounts
of 1,500 to 2,000 mL a day. To avoid stomach discomfort,
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food temperature was maintained between 38°C and 40°C.
Before food injection, the tube’s position was confirmed
and 20 mL warm water was first injected; then, food was
administered and 20 mL warm water was used for gastric
washing to prevent clogging.

Data collection

Patient records were reviewed to collect pre-radiotherapy
and end of radiotherapy nutrition status information,
including baseline body weight, and hemoglobin, albumin,
and prealbumin levels. Pre-radiotherapy information was
obtained at the beginning of radiation therapy, while end of
radiotherapy information was obtained at the end of radiation
therapy. The treatment-related complications were recorded
for the duration of radiotherapy. Acute toxicity was graded
according to the Radiation Therapy Oncology Group/Euro-
pean Organization for the Treatment of Cancer radiation tox-
icity criteria.'® Changes in nutrition status during radiotherapy
were defined as a difference between pre-radiotherapy and
end of radiotherapy. Radiation interruptions were defined as
the interruption time of radiation >7 days."

Statistical analyses

Statistical analyses were carried out using the SPSS statisti-
cal software package, version 18.0 (SPSS, Inc., Chicago, IL,
USA). The chi-square test was used to compare proportions
in the subsets analyzed. The Mann—Whitney U-test was
used to assess non-normal distribution parameters of inde-
pendent samples. A two-tailed P<<0.05 was considered as
statistically significant.

Results

Patient characteristics

Baseline clinical characteristics of both PEG and non-PEG
cohorts are summarized in Table 1. Overall, age, gender dis-
tribution, pathology, and T, N and clinical stages were similar
between the two groups. Most of the patients received CCRT
of single-agent cisplatin, while only 22 patients in stage [IVb
received CCRT of the two-drug regimen, including 7 and
15 patients in the non-PEG and PEG groups, respectively.

Weight loss

Table 2 illustrates the degrees of weight loss during radia-
tion therapy for PEG and non-PEG groups. A total of
226/266 patients (84.96%) treated with definitive CRT lost
weight, including 115 patients who lost between 5% and 10%
of their baseline body weight and 16 others who lost =10%

Table | Patients’ characteristics in different groups

Parameters PEG Non-PEG P-value
n (%) n (%)

Gender 0.156

Male 95 (71.4) 105 (78.9)

Female 38 (28.6) 28 (21.1)

Pathology 0.885

Squamous cell carcinomas 2 (1.5) 3 (2.25)

Poorly differentiated 12 (0.9) I1(8.3)

Undifferentiated 119 (89.5) 119 (89.5)

Age, years?® 0.789

=50 94 (70.7) 92 (69.2)

>50 39 (29.3) 41 (30.8)

Clinical stage 1.000

1] 64 (48.1) 64 (48.1)

IVa 44 (22.1) 44 (33.1)

IVb 25 (18.8) 25 (18.8)

T classification 0.985

TI 12 (9.0) 12 (9.0)

T2 21 (15.8) 22 (16.5)

T3 53 (39.9) 50 (37.6)

T4 47 (35.3) 49 (36.6)

N classification 0.200

NO 7 (5.3) 1 (0.7)

NI 34 (25.5) 36 (27.0)

N2 67 (50.4) 70 (52.6)

N3 25 (18.8) 26 (19.6)

NACT + CCRT 0.075

Single agent (CCRT) 118 (88.7) 126 (94.7)

Two drugs (CCRT) 15 (11.3) 7 (5.3)

Note: *Median 45; range |13-71 years.
Abbreviations: CCRT, concurrent chemoradiotherapy; NACT, neoadjuvant
chemotherapy; PEG, percutaneous endoscopic gastrostomy.

of their initial body weight. Only 22 patients retained their
baseline body weight, while 18 individuals gained weight at
the time of radiation therapy completion.

Among the 133 patients treated without PEG tubes,
67 patients (50.38%) lost =5% of their baseline body weight
at the end of radiation therapy, which was significantly
higher than the value obtained for the PEG group (36.09%,
P=0.019). Median weight losses (from first to last days of
radiation therapy) in the PEG and non-PEG groups were
2.0 and 3.0 kg, respectively, indicating a reduction of

Table 2 Percent weight loss during radiation therapy for the

OncoTargets and Therapy 2016:9

two groups
Weight loss PEG Non-PEG
n (%) n (%)

=0 23 (17.29) 17 (12.78)
<5% 62 (46.62) 49 (36.84)
=5%, <10% 43 (32.33) 56 (42.11)
=10% 5(3.76) 11 (8.27)
Abbreviation: PEG, percutaneous endoscopic gastrostomy.
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3.8% and 5.0%, respectively (P=0.009 and P=0.010, for
absolute and percentage weight loss, respectively). These
results are shown in Table 3.

Nutritional status

Changes in albumin and prealbumin levels during radiother-
apy in the non-PEG group were higher than those obtained
for the PEG group, with significant differences (P-values of
0.023 and <0.001, respectively). No significant differences
were noted in the hemoglobin levels at the end of IMRT
between PEG and non-PEG patients (P=0.074), as detailed
in Table 3.

Treatment compliance and acute toxicity
A total of 91.73% and 57.89% patients completed two
cycles of CCRT in PEG and non-PEG groups, respectively
(P<<0.001). Treatment interruptions were observed in 5.26%
and 9.77% patients for the PEG and non-PEG groups,
respectively (P=0.163). Acute toxicity rates are also shown
in Table 4 for both patient groups. The most common non-
hematologic toxicity was mucositis, followed by xerostomia
and skin desquamation. No patient had more than grade IV
acute mucositis in either group. Only 22.56% patients had
grade III acute mucositis in the PEG group; this incidence
was significantly lower compared with the 36.84% obtained
for the non-PEG group (P=0.011).

Tube-related complications

PEG tubes have occasionally been associated with signifi-
cant morbidity indexes, including incision infection, bowel
perforation, gastrointestinal hemorrhage, peritonitis, tube
dislodgement and clogging, and even death. For all patients,
gastric tube removal time was between 1 and 3 months; none
of the patients required it for >3 months, which meant that
no patient in this study was tube-dependent. Eleven patients

Table 3 Comparison of two groups based on weight loss and
nutritional status changes

Index PEG Non-PEG P-value*
Median IQR Median IQR

Weight loss 2.0 2.0 3.0 (1.5, 5.0) 0.009

Percent 3.8% 3.8% 5.0% (2.4,7.4) 0.010

weight loss

AHemoglobin  —1.0 -1.0 -40 (-10.0, 3.5) 0.074

AAlbumin -0.2 -02 -l (-3.1,7.0) 0.023

APrealbumin ~ —25.5 -25.5 -66.0 (=101, -37.3) <0.001

Notes: *P-value for Mann—Whitney U-test; Arepresentative of change in outcomes
from pre-radiation therapy to the end of radiation therapy.
Abbreviations: IQR, interquartile-range; PEG, percutaneous endoscopic gastrostomy.

Table 4 Treatment-related side effects on two groups

Parameters PEG Non-PEG P-value**
N (%) N (%)

CCRT (=2 cycles) <0.001

Yes 122 (91.7) 77 (57.9)

No 11 (8.3) 56 (42.1)

Treatment break 0.163

Yes 7 (5.3) 13(9.8)

No 126 (94.7) 120 (90.2)

Mucositis 0.011

0l 103 (77.5) 84 (63.2)

n 30 (22.5) 49 (36.8)

Radiodermatitis 0.618

| 121 (91.0) 125 (94.0)

Il 11 (8.3) 7 (5.3)

1} 1 (0.7) | (0.7)

Myelosuppression 0.475

(S]] 122 (91.7) 125 (94.0)

-1v I1(83) 8 (6.0)

Note: **Chi-square test.
Abbreviations: CCRT, concurrent chemoradiotherapy; PEG, percutaneous
endoscopic gastrostomy.

(8.27%) suffered from varying degrees of incision infection;
there was one case each of peritonitis, gastrointestinal hemor-
rhage, and tube dislodgement. These patients were treated
with antibiotics and a symptomatic approach. Thanks to
effective treatment, the complications were cured, with no
impact on radiotherapy.

Discussion

PEG tubes have been used to provide nutrition support and
reduce the severity of malnutrition during radiotherapy for
HNC patients.”' This large sample study assessed PEG
nutritional support for NPC patients. Our data indicated
that PEG tube placement constituted a feasible nutritional
intervention with several advantages: effective reduction of
treatment-related weight loss, nutritional status maintenance,
incidence reduction of treatment-related side effects, and
improved CRT tolerance to CCRT. This study demonstrated
the feasibility of prophylactic PEG tube placement in NPC
patients during radiotherapy.

Weight loss is a nutritional indicator that reflects reduced
intake or nutritional imbalance. Weight loss is commonly
observed in HNC patients during treatment, especially NPC
patients receiving CRT.?*?! Prophylactic PEG tubes, which
were adopted in our study, have been reported by other
investigators to be highly effective in reducing treatment-
related weight loss in HNC patients.?>?* Recently, a meta-
analysis also demonstrated that PEG tube placement was an
effective measure that reduces weight loss and is a better
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choice in malnutrition management in the HNC patients
undergoing radiotherapy or CRT. In accordance with those
studies, we found that PEG maintains a patient’s body
weight and reduces the incidence of weight loss and the
absolute value of weight loss. Several retrospective studies
demonstrated that weight loss is the strongest independent
predictor of survival in patients with HNC.?'** Recently,
two reports from China indicated that NPC patients with
high weight loss during treatment have significantly poor
survival.?2¢ Therefore, it is necessary to maintain weight
in cancer patients during the treatment period. Although
unplanned weight loss among those not receiving nutri-
tion via prophylactic PEG tubes appeared to be temporary
and reversible in the ensuing recovery period, others have
demonstrated that loss of >5% of baseline body weight
during radiation treatment may decrease the efficacy of
treatment.?”? Unfortunately, survival differences between
both groups cannot be assessed here due to the relatively
short follow-up time.

Our study also showed that PEG tube placement effec-
tively improved nutritional status and mitigated the decreased
albumin and prealbumin levels. But our study found that there
was no difference in the hemoglobin levels between the two
groups. These results were easy to understand. The syntheses
of albumin and prealbumin was affected by the nutritional
status of patients.*® The half-life of prealbumin and albumin
is short, which is more sensitive to nutritional status than
hemoglobin.*'** Patients with PEG tube placement can be guar-
anteed enough nutrient intakes. So the syntheses of albumin
and prealbumin was not heavy influenced in PEG group.

Furthermore, our study highlights the importance of
prophylactic nutritional approach using PEG tubes to
support nutritional status and decrease the cumulative
incidence of treatment-related side effects during CCRT
of locally advanced NPC. Many studies have shown that
CCRT increases treatment-related toxicity, especially
acute mucositis, which could lead to treatment interruption
and chemotherapy tolerance.’*3* The reason may lie in the
nutritional status. It is possible that the improvement in
nutritional status obtained through PEG may translate into
reduced CRT-related toxicity. Nutrition support for patients
undergoing CCRT was confirmed to be an important measure
for maintaining both energy and protein.** Multiple studies
demonstrated that PEG tubes can ameliorate malnutrition in
patients with HNC undergoing radiation therapy.'*!33637

More importantly, we found that prophylactic PEG
significantly improved CRT tolerance. Although prophy-
lactic PEG group patients had a high rate of two-cycle

concurrent chemotherapy completion, our study showed
that no significant differences in treatment interruption were
obtained between both groups. Previous reports demonstrated
that longer treatment interruptions significantly reduce
progression-free and overall survival rates.***' Moreover,
malnutrition itself can alter patient prognosis because it
causes decreased immune function and treatment tolerance,
unplanned breaks during therapy, and weight loss, which
are associated with worse disease control.*> With the high
acceptability rate of concurrent and intensive chemotherapy,
prophylactic PEG could bring survival benefit. Our team will
further extend follow-up time in this population to evaluate
potential survival benefits.

PEG tubes are widely used to provide long-term feeding
access. Although generally considered safe, PEG tubes can
be associated with significant complications. A recent sys-
tematic review noted mortality and major complication rates
0f2.2% and 7.4%, respectively. Minor complications, how-
ever, such as tube malfunction or dislodgement, tube leak-
age, minor bleeding, ileus, or superficial infections, ranged
from 1% to 30%.* We did observe acceptable rates of PEG
tube-related complications, with 14 patients (10.53%) suf-
fering from varying degrees of incision infection, peritonitis,
gastrointestinal hemorrhage, and tube dislodgement. A study
by Olson et al showed that the prophylactic approach results
in more gastrostomy tube complications rates in patients
who may have never needed a gastrostomy tube during the
course of their concurrent systemic and radiation therapy.*
Therefore, it is necessary to select patients who need a PEG
tube and benefit from placement of PEG tube at CRT.

There are several limitations in this study. First, although
this was a well-designed study, its retrospective nature has
an inherited and fundamental pitfall. Selection biases would
be the main potential biases, because receiving PEG tube
was according to patients’ will. Well-compliant patients
would be more prone to receiving PEG tube, which would
have affected the results of this study. Thus, a prospective
study with multicenter participation is warranted to dem-
onstrate the benefits of PEG. Second, considering the short
follow-up time, we could not determine whether prophylactic
gastrostomy results in survival benefits, and longer follow-up
is needed to address this issue.

Conclusion

Overall, we showed that PEG tube feeding may be beneficial
in patients with advanced NPC, especially those undergo-
ing more intense treatment regimens, by preventing weight
loss, reducing treatment-related toxicity, and maintaining
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nutritional status. PEG tube placement may be an essential
nutrition support to improve treatment tolerance and likely
improve survival. Further studies, including prospective
trials, are needed to delineate the value of prophylactic
PEG in long-term survival and quality of life of advanced
NPC patients.
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