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Background: The benefits of prophylaxis percutaneous endoscopic gastrostomy (PPEG) in term of survival and nutritional status
in nasopharyngeal cancer (NPC) are still unknown.

Objective: To assess the impact of PPEG on the survival rate, completed treatment rate (CTR), and the nutritional status of patients
with NPC stage II to IV, having been treated with concurrent chemo-radiation therapy (CCRT).

Materials and Methods: All of the computerized medical records of NPC stage II to IV patients treated with CCRT, without severe
malnourishment (BMI <18.5 kg/m?) from January 2007 to September 2011 were retrospectively reviewed. PPEG is defined as PEG
tube placement prior to CCRT. The 1- and 3-year overall survival rates, completed treatment rate and nutritional status (body
weight) during CCRT, between the PPEG group and the non-PPEG group, were compared. PEG utility rate and PEG related
complications were collected.

Results: Two hundred and ninety-two patients (216 males, 76 females, with the mean age of 48.7+13.7 years) were enrolled, 192
(65%) in the PPEG group, and 100 patients in the non-PPEG group. The demographic data, tumor staging, and ECOG scores were
similar between the 2 groups, and the 3-year overall survival rates of the PPEG and non-PPEG group were not significantly different
Mean weight reduction, and the proportion of patients with >10% weight reduction in the non-PPEG was significantly higher
during weeks 4 to 7 of CCRT. The PPEG group showed a trend of having a higher CTR than the non-PPEG group (94.3% vs. 87%, p
=0.055). In the group of PPEG, PEG related complications occurred in 44 patients (23%) and severe complications were observed
in 6 patients (3.1%). The utility rate of gastrostomy tube, as the route of feeding during CCRT, was 96.3% (155/161).

Conclusion: PPEG lessened weight reduction in NPC patients, stage II to IV during CCRT, and showed a trend of improving the
completed treatment rate with minimal serious complications. However, there was no difference in terms of overall survival
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Nasopharyngeal carcinoma (NPC) is a high
prevalence cancer in Southeast Asia, with an incidence rate of
4.7 per 100,000 populations in Thailand”. Most of NPC
patients were found to be in stage II to IV, thus they required
standard treatment with concurrent chemo-radiation therapy
(CCRT), which can cause local complications, severe
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mucositis, dysphagia and severe xerostomia®. Furthermore,
head and neck cancers per se could affect the alimentary tract
causing poor clinical and nutritional status (tumor compression
and painful) as well as general symptoms (anorexia). All of
these contributing factors lead to impairment in nutritional
status, treatment intolerance, and might shorten patient
survival®4,

Weight loss in NPC patients, during CCRT, is severe
with an average weight reduction of 5.5 to 12.3 kg, and 86%
of patients have more than a 10% weight reduction®®
which commonly occurs during the first 3 weeks of the
treatment course!”. Percutaneous endoscopic gastrostomy
(PEG) before CCRT, named prophylaxis PEG (PPEG), has
shown effectiveness in maintaining body weight, increasing
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treatment tolerance, and improving quality of life in head and
neck cancer patients in prior studies®. However, no studies
were conducted to access the benefit of PPEG on NPC
patients’ overall survival. Hence, this study aims to evaluate
the effect of PPEG on the survival rate, completed treatment
rate as well as the nutritional status in patients with
nasopharyngeal carcinoma stage II to IV, who are undergoing
CCRT.

Materials and Methods

This study is a retrospective cohort study. After
ethical approval by the institutional review board, all data
were maintained in an anonymized fashion on secure
databases. We performed a retrospective review of
computerized medical records of all stage 11 to IV npc patients
undergoing CCRT between January 1, 2007 and September
30, 2011, in Songklanagarind Hospital, Hatyai, Songkhla,
Thailand.

Inclusion criteria were all patients with stage II to
IV npc according to AJCC/TNM 6%, 7% editions (2002,
2009), undergoing CCRT, with an age above 15 years, Eastern
Cooperative Oncology Group (ECOG) performance status
0 to 2, and no clinical severe malnourished status before
treatment (BMI >18.5 kg/m?). Patients were excluded if they
had any serious medical illness (pulmonary, cardiovascular,
renal or liver disease), or a history of other malignancy.

Data were collected on age, gender, comorbidities,
TNM stage of disease, ECOG, treatment regimen, completed
treatment, treatment duration, PEG insertion, PEG
complications, PEG utility, and body weight at initial and
then subsequent body weight during CCRT.

PPEG was defined by PEG tube placement (pull
technique) before CCRT. Non PPEG was defined by oral
intake or nasogastric tube (NG) placement during CCRT and
some patients was placed PEG tube when they could not
oral feeding or NG tube problems. Completed treatment rate
(CTR) was defined by patients, who received a total of 35
fractions radiation and cisplatin 100 mg/m?, or carboplatin

Table 1. Demographic data

AUC6 given every 3 weeks for 3 cycles during radiation
time. During the CCRT period, patients were evaluated
weekly, or more frequently if clinically indicated. Toxicity
during treatment was assessed according to CTCAE (version
4). Severe weight loss was defined by weight loss during the
treatment of more than 10% of initial body weight. PEG
related complications were classified as early (<2 weeks after
procedure), and late (>2 weeks after procedure), and severe
PEG related complications were defined as complications
that required hospitalization.

Statistical analysis

Patients baseline characteristics (demographical,
clinical, and laboratory data) were compared between the
two groups as; non-normal distributed data, using Wilcoxon’s
test, and via student’s t-test for normal distributed data.
Categorical data were compared by Chi-square test, or Fisher’s
exact test. The 3-year overall survival rate of the whole cohort
was obtained by the Kaplan-Meier method, and the
significance of differences between curves was classified by
variable category, being evaluated using the log-rank test
for univariate analysis. Weight change in each cycle of weekly
radiation was defined as the difference in current weight from
the baseline. Severe weight loss was defined as more than a
10% weight loss from the baseline body weight. Statistical
significance was defined with p-value <0.05. Analysis was
performed using R program (Apical package R foundation
for statistical Computing, 2008).

Results

During the study period, there were a total of 292
patients with NPC stage II to IV who underwent treatment
with CCRT. They were categorized into either a PPEG group
(192 patients), or non-PPEG group (100 patients). Patient
characteristics for each group are shown in Table 1. The
mean age of the patients was 48.7+13.7 years, with 216
patients being male. Eighty-six per cent of patients presented
with stage III to I'V, whilst 92% of the patients had an ECOG

PPEG Non-PPEG p-value

Total patients 192 100 -
Gender (male), (n, %) 138(71.9) 78 (78) 0.321
Age (y), mean (SD) 48.2(13.1) 49.6 (13.8) 0.377
Disease TNM stage (n, %) 0.115

Stage 11 25(13) 14 (14)

Stage 111 79 (41.1) 29 (29)

Stage 1V 88 (45.8) 57 (57)
ECOG score (n, %) 0.824

0 97 (50.5) 48 (48)

1 83 (43.2) 42 (42)

2 12 (6.2) 8(8)
Baseline body weight (kg), mean (SD) 58.7 (12.8) 58.0 (12.7) 0.639
PPEG = prophylaxis percutaneous endoscopic gastrostomy, ECOG = Eastern Cooperative Oncology Group
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score 0, and 1 equally in both groups. There was no significance
difference in the patients’ demographic data between the
PPEG group and the non-PPEG group.

Overall survival and treatment completion

Both 1- and 3-year overall survival rates of NPC
patients, stage II-IV, CCRT in the PPEG and the non-PPEG
group (88.5% vs. 84%, p=0.234) and (59.4% vs. 58%, p=
0.709) were not statistically different. NPC patients, who
were in PPEG group, had higher complete treatment rate
than those in the non-PPEG group (94.3% vs. 87% p =
0.055); however, this finding was not statistically significant
(Table 2).

Weight reduction in NPC patients during treatment
with CCRT

Mean body weight reduction during weeks 4 to 7
of CCRT in the non-PPEG group was significantly higher
than in the PPEG group (week 4: 4.2 kg vs. 3.3 kg, p=0.028;
week 5:4.9kgvs.3.9kg, p=0.017; week 6: 5.6 kg vs. 4.2 kg,
p =0.004; week 7: 6.4 kg vs. 4.4 kg, p<0.001, respectively)
(Figure 2). More than 10% weight reduction occurred more
frequently in the non-PPEG group during weeks 4 to 7 of
CCRT (week 4: 25% vs. 13.6%, p=0.017; week 5: 37% vs.
21%, p = 0.003; week 6: 48% vs. 30%, p<0.001; week 7:

52% vs. 32.4%, p<0.001) (Figure 3).

PEG complications and PEG utility rate

In all 192 patients who underwent PPEG before
CCRT, PEG procedure was performed successfully. Two
patients (1%) had immediate complications of bleeding at
the PEG insertion site. Twenty-two percent of patients in
the PPEG group developed late PEG related complications;
30 patients (15.6%) had local infections, 16 patients (6.2%)
had PEG malposition and 3 patients (1.6%) had feeding
problems. Among the patients, who developed PEG related
complications, only 6 patients (3.1%), who had severe
complications, required hospitalization. One hundred sixty-
one of the 192 patients (83.8%) were available for interviews,
and the utility rate of PEG as a major route of feeding
(>80% route of feeding) during CCRT was; 96.3% (155/161)
(Table 2).

Discussion

This study enrolled 192 patients in the PPEG group
and 100 patients in the non-PPEG group. There was no
significant difference in baseline characteristics, including stage
of disease and ECOG. Our study showed no significant
difference in either the 1- or 3-year overall survival rates in
both the PPEG and non-PPEG groups respectively.

Table 2. Overall survival, completed treatment rate and nutritional status of nasopharyngeal cancer patients

undergoing treatment with CCRT

Outcomes PPEG (n=192) Non-PPEG (n =100) p-value
3-year overall survival rate (%) 59.4 58 0.709
Median survival time (year) 5.1 4.6 0.883
Complete treatment rate, n (%) 181 (94.3) 87 (87) 0.055
Mean of weight reduction (kg), mean (SD)
Week 1 1.1(2.2) 0.9(1.8) 0.329
Week 2 2.1(2.5) 2.4(2.8) 0.392
Week 3 2.9(3.0) 3.2(2.8) 0.392
Week 4 3.3(3.3) 42(3.3) 0.028
Week 5 3.9(3.6) 49(3.4) 0.017
Week 6 4.2 (4.0) 5.6 (4.0) 0.004
Week 7 4.4 (4.3) 6.4(4.2) <0.001
Number of patient with weight loss >10%, n (%)
Week 1 5(2.6) 1(1) 0.668
Week 2 7(3.7) 9(9) 0.104
Week 3 19(9.9) 14 (14) 0.350
Week 4 26 (13.6) 25 (25) 0.017
Week 5 40 (21.1) 37 (37) 0.003
Week 6 57 (30.2) 48 (48) <0.001
Week 7 64 (34.2) 52 (52) <0.001
PEG related complications, n (%) 44 (23)
Early complication 2(1)
Late complication 42 (22)
Need hospitalization 6(3)
PEG utility, n (%)
Used >80% of feeding 155 (96.3)
Not used 6(3.7)

CCRT = concurrent chemo-radiation therapy, PPEG = prophylaxis percutaneous endoscopic gastrostomy, SD = standard deviation
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Figure 1. Three-year overall survival of nasopharyn-
geal cancer patients undergoing concurrent
chemo-radiation therapy.
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Figure 2. Mean weight (kg) of nasopharyngeal cancer
patients during concurrent chemo-radiation

therapy.

According to previous studies, in PPEG in head
and neck cancer patients who underwent CCRT, there was a
decrease in weight reduction, but no effect to the overall
survival rate. However, they included all types of head and
neck cancer and NPC patients were a small populations® !V,
Many studies demonstrate nutritional status as an inde-
pendent factor that affects prognosis, the completed treatment
rate, and may affect to the overall survival rate in NPC
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Figure 3. Nasopharyngeal cancer patients who had a

weight reduction more than 10% during
concurrent chemo-radiation therapy.

patients®'>4, Our study demonstrated a benefit of PPEG
during CCRT in terms of lesser weight reduction during weeks
4-7 of CCRT compared to patients who PEG was placed
when they indicated need of PEG. Furthermore, patients in
PPEG group tended to have a higher completed treatment
rate (CTR) than those in non-PPEG group, but this finding
was not statistically significant that might be caused by small
sample size.

All patients within the PPEG group had successful
PEG insertion, and 83% of all patients received antibiotic
prophylaxis before procedure. About 22% in the PPEG group
had complications. Most of these complications were not
serious; however, 3% required hospitalization. This result is
the same as previous studies that reported serious PEG
complications at a rate of about; 2 to 7.4%517,

To demonstrate the PEG utility rate, our team
interviewed patients or his/her close relatives by telephone.
The PEG utility rate was more than 90% during CCRT. This
finding was different from previous studies, in which the rate
of unused PEG in head and neck cancer patients was about
18 to 47% which was much higher than in our study®. This
finding could be an effect of using different treatment
protocols for NPC patients in Songklanagarind Hospital,
and conducting good educational programs for patients, before
PEG placement in our center.

This study has strength in that it enrolled patients
with NPC, stage II to IV, undergoing CCRT in a tertiary
hospital in Southern Thailand, where there is a high prevalence
of NPC patients. Since 2005, PPEG procedure in NPC
patients in Songklanagarind Hospital has been inserted
routinely for prophylaxis feeding problems, before CCRT.
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The follow-up data from computerized medical records are
more accurate in weight, survival, treatment compliance and
admissions. This study had a high phone contact rate (>80%)
for interviews concerning PEG utility.

The limitations are that it is a retrospective cohort
study with a rather small power of sample size, approximately
60%. Therefore, it cannot represent the benefits of PPEG in
overall survival, and completed treatment rates.

Conclusion

PPEG lessened weight reduction in NPC patients,
stage 11 to IV during CCRT, and showed a trend of improving
the completed treatment rate with minimal serious
complications. However, there was no difference in terms of
overall survival.

What is already known on this topic?

PPEG is a procedure of choice in NPC patients,
who received treatment with CCRT. The benefit of PPEG is
demonstrated in weight reduction and complete treatment
rate during treatment.

What this study adds?
This study needs further investigations with
randomized and prospective design and larger sample size.

Acknowledgements

The authors would like to give our grateful thanks
to the patients in this study, and our gastroenterologists,
Head and Neck oncologist, medical staffs and native speaker
for approval this manuscript.

Potential conflicts of interest
The authors declare no conflicts of interest.

References

1. Sriplung H, Sontipong S, Martin N, Wiangnon S,
Vootiprux V, Cheirsilpa A, et al. Cancer incidence in
Thailand, 1995-1997. Asian Pac J Cancer Prev
2005;6:276-81.

2. Tangthongkum M, Kirtsreesakul v,
Supanimitjaroenporn P, Leelasawatsuk P. Treatment
outcome of advance staged oral cavity cancer: concurrent
chemoradiotherapy compared with primary surgery. Eur
Arch Otorhinolaryngol 2017;274:2567-72.

3. CorryJ, Poon W, McPhee N, Milner AD, Cruickshank
D, Porceddu SV, et al. Prospective study of percutaneous
endoscopic gastrostomy tubes versus nasogastric tubes
for enteral feeding in patients with head and neck cancer
undergoing (chemo)radiation. Head Neck 2009;31:867-
76.

4. Locher JL, Bonner JA, Carroll WR, Caudell JJ, Keith
JN, Kilgore ML, et al. Prophylactic percutaneous
endoscopic gastrostomy tube placement in treatment
of head and neck cancer: a comprehensive review and
call for evidence-based medicine. JPEN J Parenter Enteral
Nutr 2011;35:365-74.

128

5. Nguyen NP, North D, Smith HJ, Dutta S, Alfieri A,
Karlsson U, et al. Safety and effectiveness of
prophylactic gastrostomy tubes for head and neck cancer
patients undergoing chemoradiation. Surg Oncol
2006;15:199-203.

6. Peerawong T, Phungrassami T, Pruegsanusak K,
Sangthong R. Comparison of treatment compliance and
nutritional outcomes among patients with
nasopharyngeal carcinoma with and without
percutaneous endoscopic gastrostomy during
chemoradiation. Asian Pac J Cancer Prev 2012;13:5805-
9.

7. Nugent B, Lewis S, O’Sullivan JM. Enteral feeding
methods for nutritional management in patients with
head and neck cancers being treated with radiotherapy
and/or chemotherapy. Cochrane Database Syst Rev
20105(3):CD007904.

8. Assenat E, Thezenas S, Flori N, Pere-Charlier N, Garrel
R, Serre A, et al. Prophylactic percutaneous endoscopic
gastrostomy in patients with advanced head and neck
tumors treated by combined chemoradiotherapy. J Pain
Symptom Manage 2011;42:548-56.

9. Langius JA, Zandbergen MC, Eerenstein SE, van Tulder
MW, Leemans CR, Kramer MH, et al. Effect of
nutritional interventions on nutritional status, quality
of life and mortality in patients with head and neck
cancer receiving (chemo)radiotherapy: a systematic
review. Clin Nutr 2013;32:671-8.

10. Mekhail TM, Adelstein DJ, Rybicki LA, Larto MA,
Saxton JP, Lavertu P. Enteral nutrition during the
treatment of head and neck carcinoma: is a percutaneous
endoscopic gastrostomy tube preferable to a nasogastric
tube? Cancer 2001;91:1785-90.

11. Silander E, Nyman J, Bove M, Johansson L, Larsson S,
Hammerlid E. Impact of prophylactic percutaneous
endoscopic gastrostomy on malnutrition and quality of
life in patients with head and neck cancer: a randomized
study. Head Neck 2012;34:1-9.

12. Mick R, Vokes EE, Weichselbaum RR, Panje WR.
Prognostic factors in advanced head and neck cancer
patients undergoing multimodality therapy. Otolaryngol
Head Neck Surg 1991;105:62-73.

13. Dechaphunkul T, Pruegsanusak K, Sangthawan D,
Sunpaweravong P. Concurrent chemoradiotherapy with
carboplatin followed by carboplatin and 5-fluorouracil
in locally advanced nasopharyngeal carcinoma. Head
Neck Oncol 2011;3:30.

14. Lee JH, Machtay M, Unger LD, Weinstein GS, Weber
RS, Chalian AA, et al. Prophylactic gastrostomy tubes
in patients undergoing intensive irradiation for cancer of
the head and neck. Arch Otolaryngol Head Neck Surg
1998;124:871-5.

15. Wiggenraad RG, Flierman L, Goossens A, Brand R,
Verschuur HP, Croll GA, et al. Prophylactic
gastrostomy placement and early tube feeding may limit
loss of weight during chemoradiotherapy for advanced
head and neck cancer, a preliminary study. Clin

] Med Assoc Thai|Vol102|SupplL10|December 2019



16.

17.

Otolaryngol 2007;32:384-90.

Schrag SP, Sharma R, Jaik NP, Seamon MJ, Lukaszczyk
JJ, Martin ND, et al. Complications related to
percutaneous endoscopic gastrostomy (PEG) tubes. A
comprehensive clinical review. J Gastrointestin Liver
Dis 2007;16:407-18.

Grant DG, Bradley PT, Pothier DD, Bailey D, Caldera
S, Baldwin DL, et al. Complications following
gastrostomy tube insertion in patients with head and

] Med Assoc Thai|Vol.102|Suppl.10|December 2019

18.

neck cancer: a prospective multi-institution study,
systematic review and meta-analysis. Clin Otolaryngol
2009;34:103-12.

Madhoun MF, Blankenship MM, Blankenship DM,
Krempl GA, Tierney WM. Prophylactic PEG placement
in head and neck cancer: how many feeding tubes are
unused (and unnecessary)? World J Gastroenterol
2011;17:1004-8.

129



