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Abstract: Nasogastric tube (NGT) and percutaneous endoscopic gastrostomy were frequently
used in the head and neck cancer patients when malnutrition was present. Nevertheless, the
evidence was inclusive in terms of the choice and the time of tube placement. The aim of this
network meta-analysis was to evaluate the comparative effects of prophylactic percutaneous
endoscopic gastrostomy (pPEG), reactive percutaneous endoscopic gastrostomy (rPEG), and
NGT in the head and neck cancer patients receiving radiotherapy or chemoradiotherapy. Data-
bases of PubMed, Web of Science, and Elsevier were searched from inception to October 2015.
Thirteen studies enrolling 1,631 participants were included in this network meta-analysis. The
results indicated that both pPEG and NGT were superior to rPEG in the management of weight
loss. pPEG was associated with the least rate of treatment interruption and nutrition-related
hospital admission among pPEG, rPEG, and NGT. Meanwhile, there was no difference in tube-
related complications. Our study suggested that pPEG might be a better choice in malnutrition
management in the head and neck cancer patients undergoing radiotherapy or chemoradiotherapy.
However, its effects need to be further investigated in more randomized controlled trials.
Keywords: malnutrition, tube feeding, weight loss, treatment interruption, readmission,
complication

Introduction

Head and neck cancer is one of the most common malignancies in the world, including
a variety of cancers, such as cancers of oral cavity, tongue, salivary glands, pharynx,
larynx, and nasal cavity. There are ~45,780 new cases of oral cavity and pharynx
cancers reported in the USA.' In these patients, malnutrition occurs frequently as
a consequence of local tumor invasion,>* obstructing the function of swallowing
and chewing, which lead to malnutrition prior to the therapy. In addition, mucositis,
anorexia, dysphagia, mouth sores, and other acute and late toxic effects of radiotherapy
(RT) and chemotherapy may worsen the nutritional status of patients.>”

Poor nutritional status was associated with less resistance to chemotherapy or
RT-toxicity, leading to treatment interruption.’!' Malnutrition was also associated
with higher risk of infection and hospital admission, worse survival outcomes, and
deterioration in the quality of life (QoL).*'>!* Therefore, nutrition intervention is
essential to maintain nutritional status and improve outcomes in head and neck cancer
patients undergoing RT and chemotherapy.
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Dietary counseling and oral supplements showed positive
influences on nutritional outcomes and QoL in the head and
neck cancer patients receiving RT or chemoradiotherapy.'+ !¢
However, their role is limited when it comes to obstruction
or mucositis.!” Thus, enteral feeding may be a choice either
through nasogastric tube (NGT) or percutaneous endoscopic
gastrostomy (PEG). Studies investigated the effects of
PEG on patients’ outcomes compared with NGT, but the
conclusion was inconsistent due to the lack of adequate
evidence.'®! Research also indicated that prophylactic
percutaneous endoscopic gastrostomy (pPEG), usually
early PEG before the initiation of therapy, was able to meet
nutrition needs during chemoradiotherapy?® and increase the
completeness rate of concurrent chemotherapy.?! However,
when compared with reactive percutaneous endoscopic
gastrostomy (rPEG), in which situation PEG was used when
necessary, pPEG was associated with less complications, but
higher dependence, with no difference in weight loss.? Until
now, the optical method and timing of placement are still the
topic of debate in recent researches.?**

Traditional head-to-head meta-analyses can only compare
the effects of two individual interventions. A network analy-
sis allows the combination of direct and indirect evidence
simultaneously to compare the effects of more than two inter-
ventions and establish the optimum intervention. Therefore,
we intended to perform a network analysis to assess the rela-
tive effectiveness of NGT, pPEG, and rPEG on nutritional
status, treatment interruption, nutrition-related hospital
admission, and tube-related complications in the head and
neck cancer patients receiving RT or chemoradiotherapy.

Materials and methods

Search strategy and selection criteria
Publications were identified through PubMed, Web of
Science (Web of Science™ Core Collection, Medline,
Chinese Science Citation Database™, Derwent Innovations
Index®™, KCI Korean Journal Database), and Elsevier (Sci-
enceDirect) from inception up to October 2015. The search
terms used were as follows: “percutaneous gastrostomy” or
“gastrostomy” or “nasogastric tubes” or “enteral nutrition”,
“head and neck neoplasm” or “head and neck cancer”, and
“radiation” or “radiotherapy” or “chemoradiotherapy”.
Reference lists of relevant reviews and studies were also
examined for additional studies.

Inclusion criteria
Full-text articles published in English were included if they
met the following criteria:

1. Population: Head and neck cancer patients receiving RT
or radiochemotherapy.

2. Intervention and comparison: Study compared one or
more tube-feeding methods with the control group,
including pPEG used before the beginning of the thera-
peutic sequence or when the presence of malnutrition
needed intervention, rPEG used only when necessary
during and after the therapy, and NGT.

3. Outcomes of interest: Change in body weight, rates of
treatment interruption, nutrition-related hospital admis-
sion, and tube-related complications. Trials included must
report complete data for at least one of the aforementioned
outcomes.

Data extraction and methodological

quality assessment

Two investigators independently extracted the details of
each included study, including the first author, year, study
design, intervention method, sample size, and outcomes
of interest. The methodological quality of each study was
assessed by two independent investigators, and any dis-
crepancies were resolved by discussion and consultation
with the third person. Observational studies were appraised
against the Newcastle—Ottawa scale,?*?’ including the
selection of the study groups, the comparability between
groups, and the ascertainment of exposure or outcome. If
the study met one of the items, a star was awarded. The
risks of bias of randomized controlled trials were appraised
using the Cochrane Handbook for Systematic Reviews of
Interventions. The following sources of bias were checked:
randomization sequence generation, allocation conceal-
ment, blinding of participants and study personnel, blinding
of outcome assessors, incomplete outcome data, selective
reporting, and others. Each criterion was categorized as high
risk, low risk, and unclear.

Statistical analysis

All analyses were performed using STATA version 13
(StataCorp LP, College Station, TX, USA). P-values <0.05
were considered statistically significant. For each outcome,
both traditional pairwise meta-analysis and network meta-
analysis were performed to compare the effect of different
interventions. Pooled relative risk (RR) and standardized
mean difference (SMD) were estimated for dichotomous and
continuous data, respectively. For pairwise meta-analysis, the
heterogeneity between studies was assessed with Q test and
P value. If heterogeneity was present, a random-effects model
was applied; otherwise, a fixed-effects model was used.
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Network meta-analysis is a generalization of
meta-analysis methods that allows comparisons of inter-
ventions both directly and indirectly. We conducted this
network meta-analysis using mvmeta in STATA.?** The
small-study effect was assessed using a comparison-
adjusted funnel plot. We also calculated the inconsistency
factor to assess the consistency of results between direct
and indirect comparisons. Finally, the surface under the
cumulative ranking curve (SUCRA) was calculated, and
a higher SUCRA value was regarded as a better result for
individual intervention.

Results

Characteristics of included studies

The literature search identified 253 potentially relevant
studies, based on the search strategy. After screening the titles
and abstracts, 230 studies were excluded. The full-texts of
43 articles, including 20 articles from reference lists, were
assessed for eligibility. Overall, 13 studies met the inclusion
criteria.?>3*“! The flowchart of literature selection is illus-
trated in Figure 1. There were ten two-arm studies,??3!-3436-40
two three-arm studies,*>*! and one four-arm study.*® Table 1
describes the characteristics of these studies.

Six of the included studies were retrospective
studies, 31353741 five were prospective studies,”¥33%4% and the
remaining two randomized controlled trials.*>** The qualities
of eleven retrospective and prospective studies were assessed
according to the Newcastle—Ottawa scale. Most of the studies
were of poor quality and failed to reach a baseline balanced
among groups or reported incomplete follow-up informa-
tion, while the risk of blinding, incomplete outcome data,

and selective reporting were high in another two randomized
controlled trials, based on the Cochrane Handbook for Sys-
tematic Reviews of Interventions. The quality assessment of
included studies is described in Tables 2 and 3.

Weight change during therapy

Five studies reported the effect of different enteral feeding
methods on body weight (n=215).3323%37 Three studies
directly compared the effect of pPEG vs no-pPEG (NGT,
rPEG, or oral feeding),’'**7one PEG vs NGT,** and one
pPEG vs rPEG vs NGT vs oral feeding.*® A network plot is
shown in Figure 2A. A funnel plot indicated that the pooled
results might be negatively influenced by small-study effect
(Figure 3A).

pPEG showed significant benefits on the manage-
ment of body weight when compared with rPEG (1’=79%,
SMD =1.38, 95% CI: 0.91-1.84) and no-pPEG (/’=86.9,
SMD =0.45, 95% CI: 0.14-0.76; Table 4). No significant
differences were detected during comparisons of PEG vs
NGT, pPEG vs NGT, or rPEG vs NGT.

The SUCRA probabilities of different enteral feeding
methods on the control of weight loss are shown in Figure 4A.
The corresponding values were 42.7%, 2.6%, 85.6%, 68.7%,
64.3%, and 36% for pPEG, rPEG, NGT, oral feeding, PEG,
and no-pPEG, respectively, which may indicate that both
pPEG and NGT were preferable to rPEG.

Interruption of treatment

Seven eligible studies,?313435373841 including 1,066 patients,
evaluated the effect of different enteral feeding methods on
the rate of treatment interruption. Four studies compared

Records identified through
database searching
(n=253)

(n=20)

Additional records identified
through other sources

A A

(n=273)

Records screened by titles and abstracts

N Records excluded
e (n=230)

v

Full-text articles excluded

(n=43)

Full-text articles assessed for eligibility

(n=30), with reasons:
» No control group
Data unavailable

A 4

No outcomes of interest reported

(n=13)

Studies included in this meta-analysis

Figure | A flow diagram of study selection for network meta-analysis.
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Table | Characteristics of included studies comparing different tube-feeding methods with control groups

First author Year Study design Intervention Samples,n  Outcomes

Olson et al* 2013 Prospective pPEG/rPEG 166/279 Body weight, NGT complications, and survival

Nugentetal® 2010  Retrospective ~ pPEG/NGT/rPEG/oral 27/35/17/117  Nutritional status and treatment interruptions

Chang et al’! 2009  Retrospective  pPEG/NGT or oral 7164 Weight loss, hospital admission, and treatment interruptions

Corry et al 2008 RCT PEG/NGT 15/18 Nutritional status, duration of feeding tube, grade 3 dysphagia,
complication rates, patient satisfaction (QoL), and cost

Corry et al*® 2009  Prospective PEG/NGT 32/73 Nutritional outcomes, complications, patient satisfaction, and
cost

Silander etal* 2012 RCT pPEG/no-PEG or rPEG  64/70 Duration of enteral feeding, complications, nutritional status,
dysphagia scale, need for hospitalization, and HRQoL

Lewis et al*® 2014  Retrospective  pFET/rPET/oral 25/34/50 Nutritional status, hospital admissions, chemotherapy
completion rate, and oral diet consumption

Langmore 2012  Retrospective  pPEG/no-PEG or rPEG  27/32 Duration of PEG use, weight change, and change in the diet

et al®* level

Lee et al¥” 1998  Retrospective ~ pPEG/no-PEG or rPEG ~ 36/52 Rates of weight loss, unplanned interruptions, and
hospitalization

Baschnagel 2014  Prospective pPEG/rPEG 139722 Tube complications, tube dependence, treatment

et al® interruptions, toxicities, hospitalizations, and associated costs

Magné etal®® 2001  Prospective pPEG/NGT 50/40 Nutritional status and complication

McLaughlin 2010  Prospective pPEG/rPEG 15/21 Complications and duration of tube feeding

et al®

Williams 2012 Retrospective pPEG/NGT/rPEG 71721712 RT delays, hospital admissions, body weight, duration of

etal” enteral feeding, and dietary intake

Abbreviations: pPEG, prophylactic percutaneous endoscopic gastrostomy; rPEG, reactive percutaneous endoscopic gastrostomy; NGT, nasogastric tube; oral, oral feeding;
RCT, randomized controlled trial; PEG, percutaneous endoscopic gastrostomy; Qol, quality of life; HRQoL, health-related quality of life; RT, radiotherapy.

pPEG vs no-pPEG,33%37 two pPEG vs rPEG,?* and
one pPEG vs rPEG vs oral.*! A network plot is shown in
Figure 2B. No asymmetry was observed in a funnel plot
(Figure 3B). We also tested the inconsistency of results
between direct and indirect comparisons. The inconsistency
plot suggested that no statistically significant inconsistency
was detected (Figure 5A).

All pooled results did not reach significance in tradi-
tional pairwise meta-analysis, except for pPEG vs NGT
(RR =0.33, 95% CI: 0.16-0.63; Table 4). The results from
the network meta-analysis that combined both direct and
indirect comparisons indicated that both pPEG and rPEG

Table 2 Quality assessment of the eleven retrospective or
prospective studies

First author Year Selection Comparability Outcome
Olson et al? 2013 % — % * 0 _ * % _
Nugent et al*® 2010 * * % * * % _
Chang et al®' 2009 k k ok * - - % % _
Corry et al*® 2009 * k% * k% % % _
Lewis et al*® 2014 k% * * _ % % _
Langmore etal® 2012 * * * * 0 * % _
Lee et al¥’ 1998 * ko *  _ _ ® ok _
Baschnagel etal® 2014 * * * * ok % % % _
Magné et al*’ 2001 ok k ok * 0 _ x % _
Mclaughlin et al® 2010 * * * ® 0k * % _
Williams et al*' 2012 % k% * ® % _

Note: “*” met the criteria of the certain item according to Newcastle—Ottawa
scale, “~” didn’t meet the criteria.

were superior to NGT. The rates of treatment interruption
were higher in the NGT group compared with the pPEG
(RR =15.09, 95% CI: 3.45-66.10; Figure 6A) and rPEG
(RR =9.18, 95% CI: 1.87-45.17; Figure 6A) groups. How-
ever, there was no significant difference between pPEG
and rPEG (Table 5).

The SUCRA probabilities of different intervention
methods on the effect of treatment interruption were
estimated. Figure 4B shows the ranking of different enteral
feeding methods. The corresponding values were 85.2%,
53.4%,0.9%, 63.3%, and 47.1% for pPEG, rPEG, NGT, oral
feeding, and no-pPEG, respectively, which may indicate that
either pPEG or rPEG was more effective than NGT in reduc-
ing the rate of treatment interruption and pPEG may be the
optimal method to insure the completion of treatment.

Tube-related complications

Five studies,?***4% involving 1,562 patients, investigated
the effect of different enteral feeding methods on the rate
of tube-related complications. Three studies compared
pPEG vs rPEG,*>%*% one PEG vs NGT,* and one pPEG
vs NGT.* Figure 2C describes the network plot of dif-
ferent interventions. Slight asymmetry was shown in the
comparison-adjusted funnel plot (Figure 3C), suggesting the
presence of small-study effect. No closed loop was formed
among the intervention methods. Thus, the inconsistency
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Table 3 Quality assessment of the two randomized controlled trials

First author Year Randomization Allocation Blinding Incomplete data Selective reporting Other
Corry et al 2008 Low Low High High High Unclear
Silander et al®* 2012 Low Low Unclear High High Unclear

of outcomes between direct and indirect comparisons could
not be tested.

The pairwise meta-analysis indicated that no statistical
significant difference was detected in the comparison of either
PPEG vs rPEG or PEG vs NGT. Higher rate of complica-
tions was only found in the pPEG group compared with the
NGT group in the study by Magné et al* (RR =0.42, 95%
CI: 0.28-0.68; Table 4). The results generated from network
meta-analysis implied that no significant difference existed
among these enteral feeding methods in terms of tube-related
complications (Figure 6B and Table 5).

In addition, we calculated SUCRA probabilities of enteral
feeding methods for the incidence of tube-related complica-
tions. The SUCRA probabilities were 44.5%, 57.5%, 45.7%,
and 52.2% for pPEG, rPEG, NGT, and PEG, respectively
(Figure 4C).

No-pPEG
A oP PEG

Oral

pPEG

rPEG

rPEG

Figure 2 Network plots of all enrolled studies in this network meta-analysis.

NGT

PEG
\ -

Nutrition-related hospital admission
Five studies investigated the correlation between different
enteral feeding methods and nutrition-related hospital admis-
sion (n=565).31:35373841 There were two studies comparing the
effect of pPEG vs no-pPEG,*"*” two pPEG vs rPEG vs oral
feeding,*® and one pPEG vs rPEG vs NGT.* Figure 2D
describes the network plot of four intervention methods. No
asymmetry was shown in the comparison-adjusted funnel plot
(Figure 3D). We then evaluated the inconsistency between
direct and indirect comparisons, the results of which indicated
that there was some inconsistency in the loop of oral-pPEG—
rPEG (Figure 5B). However, no inconsistency was found in
the loop of NGT-pPEG-rPEG.

No heterogeneity existed among the direct comparisons.
The results of pairwise meta-analysis suggested that pPEG
was effective in reducing the nutritional problems and

B No-pPEG
Oral

NGT

pPEG
rPEG
D No-pPEG
Oral

NGT

pPEG
rPEG

Notes: (A) Weight change, (B) treatment interruption, (C) tube-related complications, and (D) nutrition-related hospital admission.
Abbreviations: pPEG, prophylactic percutaneous endoscopic gastrostomy; PEG, percutaneous endoscopic gastrostomy; NGT, nasogastric tube; rPEG, reactive percutaneous

endoscopic gastrostomy.
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Figure 3 Comparison-adjusted funnel plots.
Notes: (A) Weight change, (B) treatment interruption, (C) tube-related complications, and (D) nutrition-related hospital admission.
Abbreviations: NGT, nasogastric tube; PEG, percutaneous endoscopic gastrostomy; pPEG, prophylactic percutaneous endoscopic gastrostomy; rPEG, reactive percutaneous

endoscopic gastrostomy.

nutrition-related hospital admission than rPEG (/’=52.5%,
RR =0.58, 95% CI: 0.42—0.80; Table 4). There was no
evidence of difference in either pPEG vs NGT or rPEG
vs NGT. A similar trend was observed in the results of
network meta-analysis, in which rfPEG (RR =3.22, 95%

CI: 1.31-7.89), NGT (RR =4.68, 95% CI: 1.07-20.47),

Effect size centred at comparison-
specific pooled effect (y,,—,,)

#® NGT vs pPEG # NGT vs rPEG # No-pPEG vs pPEG
# Oral vs pPEG # Oral vs rPEG & pPEG vs rPEG

and no-pPEG (RR =3.07, 95% CI: 1.05-9.01) all increased
the rate of nutritional problems and related hospital admis-
sion, compared with pPEG (Figure 6C). No difference was
detected in the comparison of rPEG vs NGT (Table 5).

The SUCRA probabilities of different feeding methods

on the effect of nutrition-related hospital admission were

Table 4 Pairwise meta-analysis of the comparisons of different tube-feeding methods for head and neck cancer patients receiving RT

or chemoradiotherapy

Outcomes SMDI/RR (95% CI)

pPEG vs rPEG pPEG vs NGT rPEG vs NGT PEG vs NGT
Weight loss 1.38 (0.91-1.84) 0.48 (—0.20-1.16)* —0.43 (-1.06-0.21)° —0.02 (-0.70-0.67)
Treatment interruption 0.67 (0.38-1.12) 0.32 (0.16-0.63) 0.34 (0.09-1.31) 0.34 (0.09-1.31)
Tube-related complications 1.35 (0.37-4.95) 0.43 (0.28-0.68) NA 0.97 (0.69-1.36)

Nutrition-related hospital admission

0.58 (0.42-0.80)

0.82 (0.54-1.24)

0.87 (0.46-1.64)

NA

Note: *SMD (95% ClI).

Abbreviations: RT, radiotherapy; pPEG, prophylactic percutaneous endoscopic gastrostomy; rPEG, reactive percutaneous endoscopic gastrostomy; NGT, nasogastric tube;
PEG, percutaneous endoscopic gastrostomy; SMD, standardized mean difference; RR, relative risk; NA, not applicable.
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calculated. The ranking of different enteral feeding methods
is shown in Figure 4D. The corresponding values were
98.8%, 36.1%, 23.5%, 48.2%, and 43.4% for pPEG, rPEG,
NGT, oral feeding, and no-pPEG, respectively. Thus, the
pPEG is likely to be the most effective method in reduc-
ing nutritional problems and related hospital admission

in the head and neck cancer patients receiving RT or
radiochemotherapy.

Discussion
We performed this network meta-analysis to compare the
effects of pPEG, rPEG, and NGT on the control of weight
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Figure 4 (Continued)
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Figure 4 The SUCRA values of different tube-feeding methods.

Notes: (A) Weight change, (B) treatment interruption, (C) tube-related complications, and (D) nutrition-related hospital admission.
Abbreviations: SUCRA, surface under the cumulative ranking curve; NGT, nasogastric tube; PEG, percutaneous endoscopic gastrostomy; pPEG, prophylactic percutaneous

endoscopic gastrostomy; rPEG, reactive percutaneous endoscopic gastrostomy.

loss, interruption of therapy, tube-related complications,
and nutrition-related hospital admission. Overall, the results
of this network meta-analysis indicated that both pPEG
and NGT were superior to rPEG in the management of
malnutritional status. Besides, there were no pronounced
differences on tube-related complications among the three

tube-feeding methods. Meanwhile, when compared with
NGT and rPEG, pPEG may be the optimal method in reduc-
ing the rate of treatment interruption and nutrition-related
hospital admission.

Studies that compared the effect of PEG on the weight
loss with NGT had concluded that the use of PEG and
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A Loop IF  95% ClI Loop-specific

(truncated) heterogeneity (7?)

Oral-pPEG-rPEG -~ 210 (0.00-4.22) 0.000

NGT-pPEG-rPEG =— 0.80 (0.00-2.38) 0.000

0 2345

B Loop IF  95% ClI Loop-specific

(truncated) heterogeneity (7?)

Oral-pPEG-rPEG —— 1.70 (0.94-2.46) 0.000

NGT-pPEG-rPEG ~— 0.58 (0.00-1.42) 0.000

0123

Figure 5 Inconsistency plots of direct and indirect comparisons in this network
meta-analysis.

Notes: (A) Treatment interruption and (B) nutrition-related hospital admission.
Abbreviations: pPEG, prophylactic percutaneous endoscopic gastrostomy;
rPEG, reactive percutaneous endoscopic gastrostomy; NGT, nasogastric tube;
IF, inconsistency factor.

NGT had a similar effect on the weight loss during RT
or chemoradiotherapy.’?** Magné et al** found no signifi-
cant difference in weight changes between NGT and PEG
groups.®® The weight loss also did not reach significance in
a randomized control trial*> between two groups. However,
the conclusions about the effect of pPEG were inconclusive,
compared with rPEG or NGT. Some studies found that pPEG
did not show pronounced benefit in the control of malnutri-
tion and weight loss, compared with rPEG or NGT 303442
Other studies suggested that pPEG was associated with
significant advantage than rPEG and NGT in the control of
weight loss.*¥"% We conducted a network meta-analysis
using the evidence from both direct and indirect comparisons
and found that both pPEG and NGT were preferable to rPEG
on weight loss management. Although the value of SUCRA
probabilities of NGT was higher than pPEG in the change of
body weight, there is great possibility that this better nutri-
tional status may be the result of better performance status
and clinical condition in patients with NGT.

Early nutrition intervention was correlated with better
nutritional status, improved treatment tolerance, and fewer
hospital admission.* Unfortunately, several systematic
reviews failed to discuss the influences of different enteral
feeding methods on the incidence of treatment break and
nutrition-related admission.?*?’* This network meta-
analysis evaluated the effect of different enteral feeding
methods in head and neck cancer patients who received RT
or chemoradiotherapy and found that pPEG was the optimal

enteral method to increase the completion of treatment and
reduce hospital admission for nutrition problems compared
with rPEG and NGT.

Koyfman et al*® had only described the tube-related com-
plications of several studies in a recent review but failed to
synthesize the current data. Meanwhile, Wang et al*’ assessed
three kinds of complications, which indicated that the total
effect of PEG was associated with fewer complications
than NGT. Contrary to this, no difference was detected in
complication rates among pPEG, rPEG, and NGT, according
to the current network meta-analysis. The possible explana-
tion of this discrepancy may be the difference in included
complications. All the reported complications, including
pharyngoesophageal dilation, gastrocutaneous fistula, infec-
tion, leakage, pain, dislodgement, and malfunction, were
included in the present study, while only three complications
were included in the study of Wang et al.’

Previous meta-analyses could only evaluate the com-
parative effects of two different enteral feeding methods on
patients’ outcomes. We performed a network meta-analysis
combining both direct and indirect comparisons, which made
it possible to evaluate the comparative effects of pPEG,
rPEG, NGT, and oral feeding (no tube) simultaneously.
Another advantage of this network meta-analysis was that
it provided probability statements and alternative rankings
for pPEG, rPEG, NGT, and oral feeding, which can be used
to identify the optimal intervention.

NGT was used only when necessary in trials, and some
included studies did not distinguish pPEG from rPEG. Thus,
we classified the interventions into pPEG, rPEG, NGT, PEG,
no-pPEG (NGT, rPEG, or no tube), and oral feeding (no
tube). However, this meta-analysis aimed to investigate the
comparative effect of pPEG, rPEG, and NGT, determining
the best enteral feeding method in managing malnutrition and
related outcomes in the head and neck patients undergoing
RT or chemoradiotherapy. Besides, the potential difference
of baseline characteristics among groups inhibited our inter-
pretation for the comparative effects of oral feeding, pPEG,
rPEG, and NGT, in which patients with oral feeding usually
were in better clinical conditions than those in the PEG or
NGT group. We, therefore, only interpreted the relative
efficiency of pPEG, rPEG, and NGT.

Furthermore, most of the included studies were retro-
spective or prospective reviews, with only two randomized
controlled trials. The lack of evidence from randomized
controlled trials is likely to weaken the reliability of our
conclusions. In addition, there might be false positive to
some extent, owing to the effect of some small number
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A Treatment effect Mean with 95%, Cl and 95%, Prl
rPEG vs pPEG —_— 1.64 (0.67—4.01) (0.08-31.90)
NGT vs pPEG i 15.09 (3.45-66.10) (0.30-770.63)
Oral vs pPEG 1.39 (0.27-7.13) (0.02-95.26)
No-pPEG vs pPEG 2 4 2.00 (0.63-6.35) (0.07-58.32)
NGT vs rPEG —— 9.18 (1.87-45.17) (0.15-580.24)
Oral vs rPEG —— 0.84 (0.20-3.54) (0.02-39.83)
No-pPEG vs rPEG —— 1.22 (0.29-5.13) (0.03-57.92)
Oral vs NGT a2 0.09 (0.01-0.75) (0.00-15.24)
No-pPEG vs NGT & 0.13 (0.02-0.85) (0.00-13.90)
No-pPEG vs oral L & 4 1.44 (0.20-10.28) (0.01-184.50)

1 1 1 1
0 0 1 22 735

B Treatment effect Mean with 95%, Cl and 95%, Prl
rPEG vs pPEG e 0.64 (0.13-3.31) (0.00-1.29¢ +08)
NGT vs pPEG —— 1.13 (0.00-9.08e +74) (0.00—=)
PEG vs pPEG ~&r 0.78 (0.00-6.25e +74) (0.00—=)
NGT vs rPEG —— 1.76 (0.00-1.42e +75) (0.00—=)
PEG vs rPEG % 1.21 (0.00-9.77e +74) (0.00—=)
PEG vs NGT < 0.69 (0.05-10.16) (0.00-1.23e +10)

I 1 | 1
0 0 1 9.7e +242 B

Figure 6 (Continued)
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C Treatment effect

Mean with 95%, Cl and 95%, Prl

3.22 (1.31-7.89) (0.00-3,362.08)

4.68 (1.07-20.47) (0.00-139,595.10)

2.69 (1.26-5.73) (0.01-1,337.34)

3.07 (1.05-9.01) (0.00-8,665.53)

1.45 (0.28-7.61) (0.00-129,553.06)

0.84 (0.29-2.43) (0.00-2,265.81)

0.95 (0.24-3.85) (0.00-17,434.81)

0.58 (0.11-3.05) (0.00-55,115.89)

0.66 (0.10-4.15) (0.00~184,216.69)

1.14 (0.31-4.23) (0.00-12,517.94)

rPEG vs pPEG -
NGT vs pPEG +
Oral vs pPEG
No-PEG vs pPEG +
NGT vs rPEG 1
Oral vs rPEG -t
No-PEG vs rPEG .
Oral vs NGT 4
No-PEG vs NGT +
No-PEG vs oral . .
I 1 1 1

0 0 1

Figure 6 The Cls of estimates of different tube-feeding inventions.

330 179,872

Notes: (A) Treatment interruption, (B) tube-related complications, and (C) nutrition-related hospital admission. Black corresponds to 95% Cls and red corresponds to

95% Prls.

Abbreviations: Prl, predictive interval; rPEG, reactive percutaneous endoscopic gastrostomy; pPEG, prophylactic percutaneous endoscopic gastrostomy; NGT, nasogastric

tube; PEG, percutaneous endoscopic gastrostomy.

of studies. A final limitation is that we only focused on
weight loss, treatment interruption, nutrition-related hos-
pital admission, and tube-related complications and did
not attempt to assess the tube dependency, cost, and QoL
related to tube use, which are also indispensable factors
for a comprehensive assessment of different tube-feeding
methods.

Table 5 Network meta-analysis of the comparisons of different
tube-feeding methods for head and neck cancer patients receiving
RT or chemoradiotherapy

Outcomes RR (95% CI)

rPEG vs pPEG NGT vs pPEG NGT vs rPEG
Treatment 1.64 (0.67-4.01) 15.09 (3.45-66.10) 9.18 (1.87—45.17)
interruption
Tube-related  0.64 (0.13-3.31) 1.13 (0.00-9.08) 1.76 (0.00-1.42)
complications
Hospital 322 (1.31-7.89) 4.68 (1.07-20.47) 1.45 (0.28-7.61)
admission

Abbreviations: rPEG, reactive percutaneous endoscopic gastrostomy; pPEG,
prophylactic percutaneous endoscopic gastrostomy; NGT, nasogastric tube; RR,
relative risk; RT, radiotherapy.

Conclusion

As malnutrition is associated with poorer outcomes in head and
neck cancer patients undergoing RT or chemoradiotherapy,
enteral feeding is available to meet their nutritional needs.
Based on the evidence of this network meta-analysis, pPEG
may be the optimal method in reducing the rate of treatment
interruption and nutrition-related hospital admission, with no
pronounced differences in terms of tube-related complica-
tions, compared with rPEG and NGT. Nevertheless, given
the poor quality of included studies, more research is required
to further confirm the current evidence in large randomized
controlled trials.
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