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Abstract

The ideal timing of feeding tube placement for head and neck cancer
patients is debated and no standard protocol has been established. The study
aim was to determine if prophylactic gastrostomy tube (g-tube) placement prior to
treatment for head and neck cancer patients improves their nutritional, clinical,
and long-term quality of life outcomes. Using existing clinical head and neck
cancer patient data from the VA Portland Health Care System and OHSU, a
retrospective chart review of 230 patients was conducted to compare outcomes
following a prophylactic versus reactive approach. We hypothesized head and
neck cancer patients who received prophylactically placed feeding tubes would
have improved nutritional, clinical, and long-term quality of life outcomes
compared to patients who received reactively placed feeding tubes. The
prophylactic g-tube group lost statistically significant more weight than the
reactive group during the pretreatment period (-2.22% vs -0.82%; P=0.0052),
however, they lost statistically significant less weight than the reactive group
during the treatment period (-7.54% vs -10.56%; P<0.001). No other significant
differences in weight loss between the groups were observed during the follow-
up or three-month post-treatment time periods or in overall total weight change.
Prophylactic g-tube placement did not result in long-term feeding tube
dependence and no differences between the groups were observed with
unplanned hospital admission rates or long-term quality of life scores. While this
study indicates prophylactic placement may be beneficial, it is still uncertain

which patients would benefit the most from prophylactic g-tube placements.



Further research is needed to better identify indicators for the use of a

prophylactic approach in head and neck cancer patients.



Introduction

Specific Aims

Changes in nutritional status are commonly observed in head and neck
cancer patients undergoing chemoradiation treatment. Due to the location of the
cancer, patients often develop oral treatment-related symptoms, such as
xerostomia, dysphagia, mucositis, and mouth sores. These symptoms can
significantly impact their dietary intake, resulting in substantial weight loss, signs
of lean body mass wasting, and dehydration. Enteral nutrition support for head
and neck cancer patients is indicated when undernutrition already exists or if it is
anticipated that nutritional needs cannot be met through volitional intake,
however, the ideal timing of the gastrostomy tube (g-tube) placement,
prophylactically versus reactively, is debated and no standard protocol has been
established.

Individualized dietary counseling has been shown to have beneficial
effects on the nutritional status of head and neck cancer patients,” however, the
consensus on whether prophylactic versus reactive feeding tube placement
improves nutritional outcomes remains unclear. Weight loss among patients who
received prophylactic feeding tube placements ranges from significantly less
overall weight loss?® to no difference’® or even a higher amount of overall weight
loss than a reactive approach.! Similarly, differences in the number of hospital
admissions varies from up to 19% fewer admissions with a prophylactic
placement'? to no significant differences between the two approaches.'314

Patients with prophylactic feeding tubes have also been shown to use their



feeding tubes for enteral nutrition longer than patients with reactively placed
feeding tubes,'1%16 however, it is unclear whether long-term feeding tube use
can negatively impact swallowing function and quality of life over time.”-16:17

The overall goal of this project was to determine if prophylactic placement
of a feeding tube prior to treatment for head and neck cancer patients improves
nutritional, clinical, and long-term quality of life outcomes during and after
treatment. Using existing clinical head and neck cancer patient data from the VA
Portland Health Care System and OHSU, a retrospective chart review was
conducted to compare outcomes following a prophylactic versus reactive
approach. We hypothesized head and neck cancer patients who received
prophylactically placed feeding tubes would have improved nutritional, clinical,
and long-term quality of life outcomes compared to patients who received

reactively placed feeding tubes. The specific aims of this project were:

Specific Aim 1: To determine whether prophylactically placing a feeding
tube influences nutritional and clinical outcomes, including weight loss,
time to return to oral feeding, and unplanned hospital admissions, in head
and neck cancer patients.

Hypothesis: Prophylactic tube placement would improve nutritional and

clinical outcomes in head and neck cancer patients.



Specific Aim 2: To determine whether prophylactically placing a feeding

tube influences long-term quality of life measurements in head and neck
cancer patients.
Hypothesis: Long-term quality of life would be improved in head and neck

cancer patients who received a prophylactically placed feeding tube.

ldentifying the differences in outcomes between a prophylactic versus
reactive approach will help inform future clinical practice about the optimal timing
for g-tube placement, which may improve the nutritional status and overall health

outcomes of head and neck cancer patients undergoing treatment.



Background & Review of Literature

Enteral Feeding in Head and Neck Cancer Patients

Head and neck cancer involves cancer of the oral cavity, pharynx
(including the nasopharynx, oropharynx, and hypopharynx), larynx, paranasal
sinuses and nasal cavity, and salivary glands.'® The American Cancer Society
estimates 51,540 new cases of head and neck cancer will be diagnosed in the
United States in 2018."° Due to the location of the cancer, head and neck cancer
patients are at risk for developing malnutrition. Patients may experience
swallowing dysfunction related to pain or obstruction from their tumor prior to
treatment and/or dysphagia, odynophagia, xerostomia, dysgeusia, oral mucositis,
nausea, and vomiting as a result of treatment.?° These symptoms can result in
dehydration and weight loss, leading to a worsening of malnutrition with the
potential for a prolonged treatment time and poorer clinical outcomes. The
nutrition assessment of head and neck cancer patients should occur throughout
their entire continuum of care to identify any changes in their nutritional status
and nutrition interventions, like initiating enteral nutrition.

Head and neck cancer patients should undergo a nutrition screening to
identify patients who are at risk for or who currently have malnutrition. Enteral
nutrition support is indicated for patients who are malnourished and/or who are
anticipated to have an inadequate food intake for a prolonged period of time (at
least 7-14 days).?'?? The aim of enteral nutrition support in head and neck
cancer is to improve the quality of life for the patient and potentially improve the

outcomes of their treatment.?? Enteral nutrition support is commonly delivered



using a nasogastric tube or g-tube, the latter of which is frequently used for
patients with swallowing disorders and/or who are expected to require prolonged

nutritional support (longer than four weeks?2).20

Prophylactic Versus Reactive Feeding Approach

While the indication for initiating enteral nutrition is known, the optimal
time for when to place the feeding tube is not as clear. Two approaches used for
the placement of feeding tubes are either using a prophylactic approach or a
reactive approach. A prophylactic approach involves having the feeding tube
proactively placed prior to the treatment start, while a reactive approach involves
placing the feeding tube after the start of treatment when there is an immediate
need for nutrition support. The Royal Brisbane and Women’s Hospital developed
the “Swallowing and Nutrition Management Guidelines for Patients with Head
and Neck Cancer” in 2006 to assist in identifying patients who may benefit from
proactively placed feeding tubes due to dysphagia or malnutrition.?® Their
guidelines help identify high nutritional risk patients versus lower risk patients and
use pathways for appropriate nutritional management recommendations.?* The
National Comprehensive Cancer Network (NCCN) releases guidelines giving
recommendations for prophylactic tube placements and they do not recommend
a prophylactic placement of a feeding tube if the patient is low-risk (e.g. no
significant pretreatment weight loss or severe dysphagia), however, they suggest
monitoring these patients closely for weight loss since they could require a
feeding tube in the future.?> The NCCN does recommend considering the

placement of prophylactic feeding tubes for high-risk patients (e.g. severe weight



loss prior to treatment, ongoing dehydration or dysphagia, significant
comorbidities, severe aspiration, and/or predictive long-term swallowing
dysfunction).?®> While there are guidelines and recommendations being utilized for
the use of a prophylactic versus reactive approach, there is currently conflicting
data regarding which approach leads to better patient outcomes from a nutritional
and clinical standpoint, like weight loss, unplanned hospital admissions, and time
to return to oral feeding, or from a long-term functional standpoint, like quality of
life.

While there is an expected need for enteral nutrition when prophylactic
feeding tubes are placed, the actual use of the feeding tubes is not consistent
among head and neck cancer patients. Several studies reported the majority of
prophylactically placed feeding tubes were being used at some point during
treatment, with up to a 95% usage rate.*?628 Even though there are high usage
rates reported, additional studies documented there are patients with
prophylactically placed feeding tubes who never use the feeding tube after it was
placed?”-?° or used it for less than two weeks during their treatment.?’
Additionally, Brown et al.* reported that 43% of patients who received a reactively
placed feeding tube could have benefited from a prophylactically placed feeding
tube based on their eventual need for a feeding tube or having experienced
weight loss of 210% of their body weight during treatment. These findings
demonstrate a more sensitive system is needed to identify patients that could

truly benefit from a prophylactically placed feeding tube.



A prophylactic versus reactive approach also plays a role in the start and
duration of enteral nutrition throughout treatment. Patients with a prophylactically
placed feeding tube have been shown to start enteral nutrition within a month into
treatment'2630 or within several days of starting treatment if they already had an
impaired swallowing function prior to treatment.®° After the initiation of enteral
nutrition, patients with prophylactic feeding tubes used their feeding tubes for
enteral nutrition longer than patients with reactively placed feeding tubes.!":15.16
The mean days of duration ranged from 71-235 days with a prophylactically
placed feeding tube!"26:28-30 and 53-139 days with a reactively placed feeding
tube.’"1® A significant difference was also seen in the duration of feeding tube
use after treatment, with prophylactically placed feeding tubes being used for a
median of 181 days and reactively placed feeding tubes being used for a median
of 64 days.' Even though there is a varying duration of feeding tube usage, one
study reported the mean time to the removal of feeding tubes after the
completion of treatment was not affected by when the feeding tube was placed.®
Additionally, about 72% of head and neck cancer patients with a feeding tube
have been able to be tube free at 12 months post-treatment.” This may indicate
patients are able to rely less on their feeding tubes as a source of nutrition once

treatment ends.

Nutritional Outcomes
Head and neck cancer patients often lose weight while they are
undergoing treatment.211.13.14.29-34 The timing of the feeding tube insertion,

however, may have an impact on the severity of weight loss during and after



treatment. Many studies have shown prophylactically placing a feeding tube prior
to treatment results in significantly less overall weight loss post-treatment
compared to a reactive feeding tube placement or no tube placement at all.>®
Other similar studies also reported less weight loss with a prophylactically placed
feeding tube, however, the differences in weight loss between a prophylactic
versus a reactive approach were not significant.’>3% Conversely, other findings
have shown a prophylactic feeding tube placement can result in either no
significant difference in weight loss'® or a higher amount of overall weight loss
than a reactive approach.’” A summary of the data from these studies can be
found in Table 1. Of these 12 published studies that looked at feeding tube
placement timing and weight loss, 10 found prophylactically placed feeding tubes
decreased overall weight loss, one found no difference, and one found an
increase in weight loss. One and two-year follow-ups after the completion of
treatment do not show a significant difference in overall weight loss between
prophylactic or reactive feeding tube placements.3* Declines in body mass index
(BMI) have also been significantly related to the feeding tube insertion time, with
a greater decline in BMI when a feeding tube was placed after the start of
treatment.”3! Additionally, patients experiencing a weight loss of 210% of their
baseline body weight have been found in both the prophylactic and reactive
approach groups, with up to 22% of patients in the prophylactic group and up to
21% in the reactive group losing 210% of their baseline body weight.#2930 A
weight loss of 210% puts head and neck cancer patients at risk for increased

infections, delayed wound healing, muscle weakness, poorer quality of life,



Table 1: Studies investigating the effect of prophylactic vs. reactive feeding
tube placements on weight loss during treatment in head and neck cancer

patients

Author (year) n

Outcomes

Assenat (2011) 139

Beaver (2001) 249

Brown (2016) 130
Chen (2010) 120
Lewis (2014) 109

Morton (2009) 33

Romesser (2012) 400

Rutter (2011) 111

Nugent (2013) 196

Chang (2009) 71

Langmore (2012) 59

Kramer (2014) 86

Median Weight Loss:
1.0 kg with prophylactic g-tube vs. 5.0 kg with reactive g-tube
(P<0.001) at the end of treatment

Severe Weight Loss During Treatment:

14% of patients with prophylactic feeding tube vs. 60% with
reactive feeding tube (P<0.05) experienced severe weight loss
(>10% of usual body weight (UBW) lost in six months, 5% of
UBW lost in one month, 2% of UBW lost in one week, or >7%
of body mass index lost in six months)

Mean % Weight Loss:
7.0% with prophylactic g-tube vs. 9.0% with reactive g-tube
(P=0.048) at end of treatment

Mean Weight Loss:
19 Ibs with prophylactic feeding tube vs. 43 Ibs with reactive
feeding tube (P<0.001) at end of treatment

Mean % Weight Change:
-2.4% with prophylactically placed feeding tube vs. -10.4% with
reactively placed feeding tube (P=0.012) at end of treatment

% Weight Loss:
Significantly lower % weight loss with g-tube insertion within 1
month of treatment start (P=0.049)

Mean Absolute Weight Loss:

6.80 kg with prophylactically placed g-tube vs. 8.38 kg with
reactively placed g-tube (P=0.007) at end of treatment

Mean % Weight Loss:

7.53% with prophylactically placed g-tube vs. 9.37% with
reactively placed g-tube (P=0.002) at end of treatment

Mean Weight Loss:

14.8 Ibs with proactively placed feeding tube vs. 26.2 Ibs with
reactively placed feeding tube (P=0.003) six weeks post-
treatment

Mean Range % Weight Loss:

Prophylactically placed g-tube (-4.6% to 1.4%) vs. reactively
placed g-tube (-9.4% to -4.3%) at the end of treatment
Median Absolute Weight Loss:

1.6 kg with prophylactically placed feeding tube vs. 4.4 kg with
reactively placed feeding tube (P=0.10)

% Weight Change:

Adjusted mean difference = -2.19% at end of treatment
between prophylactically placed g-tube and reactively placed g-
tube (P=0.19)

Mean % Weight Change:
-18.1% with prophylactically placed g-tube vs. -16.6% with
reactively placed g-tube (P=0.63) six months post-treatment




increased complications, reduced responses to treatment, and increased
mortality rates.?? As treatment cycles progressed, however, the percentage of
patients with a prophylactic feeding tube placement who lost 210% of their
baseline body weight significantly declined when compared to patients with a
reactive feeding tube placement.®® Furthermore, weight loss has been correlated
with a decline in health-related quality of life measurements, like lower speech
and swallow functioning.” While a substantial amount of head and neck cancer
patients lose weight after a feeding tube placement, up to 24% of patients have
been shown to either be able to maintain or gain weight during treatment.2%-3
Even though it is assumed weight loss will occur during treatment, potential
efforts may be available to help minimize overall losses.

Individuals undergoing treatment for head and neck cancer are at an
increased risk for malnutrition due to common treatment side effects, like
mucositis, xerostomia, and taste alterations, that can negatively impact their
volitional intake. Studies have reported fewer patients with prophylactically
placed feeding tubes were diagnosed with malnutrition during their treatment, but
there was not a significant difference when comparing the results to patients with
reactively placed feeding tubes.3'34 A two-year follow-up after treatment
additionally showed no significant difference in malnutrition diagnoses between a
prophylactic versus reactive approach.®* It is worth noting that individuals with a
prophylactic feeding tube have been shown to have 29% fewer malnutrition
diagnoses at the end of treatment,? illustrating the potential need for early

nutrition support throughout the entire duration of treatment.
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Due to the location of the site of treatment, head and neck cancer patients
are at risk for developing acute and chronic swallowing difficulties. One study
showed 66% of patients with a prophylactically placed feeding tube required a
texture modified diet when their tube feeding was first initiated.?® During
treatment, several studies demonstrated there was not a significant difference
between patients with prophylactic feeding tubes and reactive feeding tubes who
developed acute toxicities of dysphagia, mucositis, and xerostomia.>8
Conversely, a study by Langmore et al.'® showed patients who had a
prophylactically placed feeding tube had significantly worse swallowing-related
outcomes during treatment than patients who received a reactive feeding tube
placement or no feeding tube placement at all. An additional study reported up to
85% of their patients who received a prophylactic feeding tube developed Grade
3-4 mucositis,®? where patients either have oral ulcers and are only able to take
liquids or they are unable to consume anything by mouth.3¢ Post-treatment,
several studies showed prophylactically placed feeding tubes led to significantly
worse swallowing abilities compared to a reactively placed feeding tube at three,
six, and 12-month follow-ups,>'° while one study reported there were no
differences in the swallowing outcomes between the two groups at the same time
points.' Two studies looked at the esophageal stricture rates between a
prophylactic versus reactive tube placement. One study reported patients with a
prophylactic feeding tube had significantly more strictures after treatment,® while
the other study showed patients with a reactive feeding tube had significantly

more strictures post-treatment.'? A potential contributing factor for the
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development of strictures, regardless of when the feeding tube was placed, may
be whether a patient is able to continue swallowing throughout the duration of
treatment to maintain their upper esophageal/hypopharyngeal musculature
activity.3” The varying degrees of short and long-term swallowing difficulties
between the two groups needs to be better understood to help reduce potential

delays in the ability of the patient to return to oral feeding.

Clinical Outcomes

Head and neck cancer patients may experience unplanned hospital
admissions. Common reasons for admissions include nausea and vomiting,
mucositis, dehydration, dysphagia, odynophagia, malnutrition, and/or
maintenance or issues with their feeding tube.*%:'2 Several studies have shown
individuals who have received a prophylactically placed feeding tube have
significantly less hospital admissions compared to individuals who received a
reactively placed feeding tube,*82.1215 with up to 19% fewer admissions in the
prophylactic group.'? Other studies, however, showed no significant difference in
the number of unplanned admissions between a prophylactic versus reactive
approach.'®'4 Average length of stay during an admission ranged from 4-26 days
for individuals with a prophylactically placed feeding tube to 6.2-25 days for
individuals with a reactively placed feeding tube.*'534 Hospital stay length has
been shown to be influenced by weight loss, with a reduced odds of length of
stay greater than seven days with less overall weight loss.* Individuals with a
prophylactically placed feeding tube have also had significantly fewer admissions

related to feeding and dysphagia.' Baschnagel et al.'? reported the average cost

12



related to hospitalizations (including the initial tube placement) was $8,089 for a
reactive approach versus $6,233 for a prophylactic approach. With a better
understanding of the overall impact of each approach, it may be possible to help
reduce the number, length of time, and even costs of hospitalizations for head
and neck cancer patients.

Another long-term outcome measured between a prophylactic versus
reactive approach is the difference in overall survival and disease-free survival in
head and neck cancer patients. One study showed a significant difference
between the two groups with disease-free survival rates at 12 months post-
treatment, with 100% of patients with a reactively placed feeding tube disease-
free compared to 80% of patients with a prophylactically placed feeding tube.
No significant differences in overall survival and disease-free survival rates
between the two approaches have been reported at two year and three year
follow-ups.>%14 One study only looked at patients who received a prophylactically
placed feeding tube and showed a 40% survival rate five years post-treatment.3°
Further investigation is needed to identify if there truly is a difference in mortality

rates between a prophylactic versus reactive approach.

Quality of Life Outcomes

Prophylactic versus reactive feeding tube placement may have the
potential to impact long-term functional outcomes, specifically the overall quality
of life for a patient. Common issues of concern for head and neck cancer patients
are saliva production, swallowing ability, chewing ability, and taste.” An inverse

relationship was found between the duration a feeding tube was used and long-
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term functional and behavioral outcomes, like eating in public, speech, diet, and
swallowing function.” Questionnaires are commonly used to measure different
aspects of quality of life in head and neck cancer patients. The MD Anderson
Dysphagia Inventory (MDADI) questionnaire is used to measure swallowing-
related quality of life in head and neck cancer patients. The MDADI consists of
20 questions subdivided into scales measuring emotion, function, physical, and
global scores, with higher scores (from 0-100) representing better functioning.38
Oozeer et al."” reported patients who received a prophylactically placed feeding
tube had significantly poorer long-term quality of life MDADI scores related to
swallowing ability compared to patients with a reactively placed feeding tube.
Conversely, Prestwich et al.'® reported patients with a prophylactic tube
placement had equal to or higher MDADI scores related to long-term swallowing
ability than patients with a reactive tube placement. Other questionnaires that
have been used to measure quality of life in head and neck cancer patients
include the 36-Item Short Form Health Survey (SF-36) and the European
Organization for Research and Treatment of Cancer Quality of Life (EORTC QLQ
C-30 and EORTC QLQ-H&N35) assessments. The SF-36 measures quality of
life through different health concepts, like limitations in physical activities, social
activities, and/or usual role activities, bodily pain, general mental health, vitality,
and general health perceptions.?® The EORTC QLQ C-30 questionnaire
measures quality of life in cancer patients using functional scales (physical, role,
emotional, social, and cognitive), symptom scales (fatigue, nausea, vomiting, and

pain), global health and quality of life scales, and single items (dyspnea,
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insomnia, appetite loss, constipation, diarrhea, and financial difficulties).4°
EORTC QLQ-H&NS3S is the head and neck cancer module questionnaire used in
conjunction with the EORTC QLQ C-30 questionnaire. A study using the EORTC
QLQ C-30 and EORTC QLQ-H&N35 questionnaires reported patients with a
prophylactically placed feeding tube had significantly better scores in role and
social functioning, appetite loss, constipation, and diarrhea compared to patients
receiving reactive nutrition support at three months after the start of treatment.34
At six months after the start of treatment, the prophylactic group scored
significantly better in global, physical, cognitive, social, and role functioning
scores and better scores with ability to open the mouth wide and sticky saliva
after two years. Another study utilized the SF-36 and EORTC QLQ C-30
questionnaires and reported significantly better physical, mental, and global
health status scores for patients with a prophylactically placed feeding tube six
months after the completion of their treatment.#' A prophylactic approach may be
beneficial in improving overall quality of life in head and neck cancer patients, but
it's important to note the tube duration could have a negative influence on their
scores.

The overall goal of this project was to determine if prophylactic placement
of a feeding tube prior to treatment for head and neck cancer patients improves
nutritional, clinical, and long-term quality of life outcomes during and after

treatment.
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Methods

Study Population

A retrospective chart review was conducted of oropharyngeal (T1, T2, and

T3) head and neck cancer patients treated with radiation +/- chemotherapy from
January 1, 2010 to June 30, 2017 at the VA Portland Health Care System and
OHSU in Portland, Oregon. Patients were identified using electronic medical
records and divided into two groups based on their feeding tube status:
prophylactic g-tube and reactive/no g-tube. The prophylactic g-tube group
included patients who underwent a feeding tube placement prior to the start of
treatment, while the reactive/no g-tube group included patients who either
underwent a reactive feeding tube placement after the start of treatment or who
never had a feeding tube placed. The sample size was based on eligible patients
during the study time period. Approval from the OHSU Institutional Review Board
and VA Portland Health Care System was obtained prior to data collection. The
medical records of potential subjects were reviewed to determine if they met the
following eligibility criteria:
Inclusion Criteria:

e Diagnosis of oropharyngeal (T1, T2, and T3) cancer

e Treatment with radiation +/- chemotherapy at OHSU and/or VA Portland

Health Care System between January 1, 2010 and June 30, 2017
e Prophylactic, reactive, or no g-tube placement
e Age = 18 years old

e Received curative intent treatment

16



Exclusion Criteria:
¢ Ineligible cancer locations (e.g. esophagus, skin)
e Required therapeutic enteral feeding before start of treatment
e Patients unable to have g-tube placement due to medical
contraindications to the procedure
e Incomplete data at baseline (e.g. missing patient weight on treatment start

date)

Study Protocol

All data was obtained from the OHSU electronic medical record system
EPIC and the Department of Veterans Affairs Computerized Patient Record
System (CPRS). Baseline data collected at the start of treatment included age,
gender, race, location and stage of cancer, P16 status, treatment type, Charlson
Comorbidity Index, smoking status, alcohol use, weight (kg), and body mass
index (BMI) (kg/m?). Date of feeding tube placement was used to determine
whether a feeding tube was prophylactically or reactively placed in relation to the
treatment start date. Outcome measurements included weight loss, time to return

to oral feeding, unplanned hospital admissions, and quality of life measurements.

Weight Loss

Patient weights (kg) were collected at their initial radiation oncology
consult visit, treatment start, treatment end, follow-up (two to four weeks post-
treatment), and three months post-treatment. Absolute weight loss (kg) was

calculated for the following time periods: pretreatment (weight change from
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consult to treatment start), treatment (weight change from first to last day of
treatment), follow-up (weight change from treatment end to two to four weeks
post-treatment), three months post-treatment (weight change from treatment end
to three months post-treatment), and total weight change (weight change from
consult to three months post-treatment). Percent weight loss was calculated for
the following time periods: pretreatment (percent weight change from consult to
treatment start), treatment (percent weight change from first to last day of
treatment), follow-up (percent weight change from treatment end to two to four
weeks post-treatment), three months post-treatment (percent weight change from
treatment end to three months post-treatment), and total weight change (percent

weight change from consult to three months post-treatment).

Unplanned Hospital Admissions

The number of patients admitted, number of total admissions, reasons for
unplanned hospital admissions, and length of stay were collected from the start
date of treatment to one-month post-treatment. Unplanned hospital admissions
included but were not limited to dehydration, nausea, vomiting, diarrhea,
constipation, odynophagia, mucositis, dysphagia, feeding tube complications,
and other medical reasons. Admissions for elective reasons (e.g. chemotherapy

administration, feeding tube placement) were not included.

Time to Return to Oral Feeding
The documented date of the feeding tube removal was used to determine
the length of time it took a subject to return to oral feeding after the treatment end

date, indicating the subject was shown to have adequate oral intake and no
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longer required a feeding tube as a source of nutrition. Subjects who never used
their feeding tube for enteral feedings after it was placed were not included in the

analysis.

Quality of Life

Existing subject responses using the Eating Assessment Tool (EAT-10)
questionnaire and University of Michigan Head and Neck Specific Quality of Life
Instrument (HNQoL) questionnaire were used to measure quality of life
measurements in the subjects. The EAT-10 survey is a 10-item validated self-
administered survey measuring dysphagia severity.*? Individuals can score
different swallowing scenarios from 0 (no problem) to 4 (severe problem) for
each of the 10 items and a total EAT-10 score of three or greater is considered to
be abnormal. The HNQoL questionnaire is a validated head and neck cancer-
specific quality of life questionnaire consisting of four domains: communication
(four items), pain (four items), eating (six items), and emotion (six items).4® Each
question under the different domains is rated using a five-choice, Likert-scale and
a score of zero (worst score) to 100 (best score) is generated for each domain,
with a higher score reflecting better quality of life. Patient scores two to five years
post-treatment from the EAT-10 and HNQoL questionnaires were collected for

analysis.

Statistical Analysis

Descriptive statistics were used to characterize the sample to determine
whether there were any baseline differences between the prophylactic g-tube

versus reactive/no g-tube groups. Categorical variables, including gender, race,
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location and stage of cancer, P16 status, treatment type, smoking status, and
alcohol use, were summarized as frequency (counts) and percentages and
compared using chi-squared analysis for significance. Continuous variables,
including age, weight (kg), BMI (kg/m?), and Charlson Comorbidity Index, were
summarized as mean + standard deviation and compared using two-sample
unpaired t-tests for significance. P<0.05 was considered statistically significant.

Specific Aim 1: A two-sample unpaired t-test was used to compare

differences between the two groups for weight loss and length of stay for
unplanned hospital admissions. A chi-squared analysis was used to compare the
unplanned hospital admissions outcomes of number of patients admitted,
number of total admissions, and reasons for unplanned hospital admissions
between the two subject groups. A Kaplan-Meier analysis was used to compare
time to return to oral feeding between the two groups and differences were
calculated with a log-rank test. P<0.05 was considered statistically significant.

Specific Aim 2: A two-sample unpaired t-test was used to compare the

EAT-10 questionnaire and HNQoL questionnaire scores between the two subject

groups. P<0.05 was considered statistically significant.
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Results

Patient Characteristics

Eight hundred ten (810) oropharyngeal cancer patients from OHSU and
the VA Portland Health Care System were identified during the study period.
Three hundred five (305) patients had primary tumor stage classifications of T1,
T2, or T3 and received radiation +/- chemotherapy and were included in the
study. Seventy-five (75) patients were excluded from the study because of
missing data or use of their g-tube prior to the treatment start. The final total

number of patients eligible for inclusion was 230 (Figure 1).

Total OHSU & VA oropharyngeal
cancer patients

n=810 R EEEEEEERRED
___________________ o Primary tumor T4 i
i n=162 :
1 1
Primary tumor T1, T2, and T3
n=648 | e __.
! Other treatments .
——————————————————— ' (only chemotherapy, surgery) 1
| n=343 i
Treated with radiation +/- S R
chemotherapy
n=305 FmmTmmmmsosssoossoomooooos
! Other exclusions i
"""""""""" : n=75 i
1 1
Final sample
n=230
Prophylactic G-Tube Reactive/No G-Tube
n=86 n=144

Figure 1. Flow diagram of the approach used for patient selection
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Eighty-six (86) patients received a prophylactic g-tube placement and 144
patients either received a reactive g-tube placement or no feeding tube
placement. There were no significant differences between the prophylactic g-tube
and reactive/no g-tube groups with regards to age, BMI, Charlson Comorbidity
Index, sex, race, primary tumor site, primary tumor stage, or smoking status
(Table 2). The treatment start weight of the prophylactic g-tube group was
significantly lower than the reactive/no g-tube group (87.19+19.33 kg vs
92.85+18.30 kg; P=0.03). Statistically significant differences in treatment type
(P<0.001), P16 status (P=0.02), and alcohol use (P=0.01) were also observed

between the two groups.
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Table 2. Patient Characteristics

Prophylactic Reactive/No

All patients G-Tube G-Tube

Characteristics (n=230) (n=86) (n=144) P value®

Mean+SD

Age, year 63.03+8.29 61.77+7.37 63.78+8.73 0.07

Weight, treatment start, kg 90.73£18.85 87.19+19.33  92.85+18.30 0.03

BMI, kg/m? 28.82+5.26 28.03+5.72 29.29+4.94 0.08

Charlson Comorbidity Index 4.32+1.37 4.12+1.11 4.44+1.49 0.09

n (%)

Sex 0.80
Male 221 (96) 83 (97) 138 (96)

Female 9 (4) 3 (3) 6 (4)

Race 0.74
White, not Hispanic or Latino 192 (83) 72 (84) 120 (84)

Black 1(1) 0 (0) 1(1)
American Indian or Alaska 3(1) 1(1) 2(1)
Native
Asian Indian or Pakistani 2(1) 0 (0) 2(1)
Unknown 32 (14) 13 (15) 19 (13)

Primary Tumor Site 0.62

Base of Tongue 100 (43) 38 (45) 62 (43)
Tonsil 117 (51) 44 (51) 73 (51)
Oropharynx 5(2) 1(1) 4 (3)
Soft Palate 5(2) 2(2) 3(2)
Vallecula 1(1) 1(1) 0 (0)

Epiglottis 2(1) 0 (0) 2(1)

Primary Tumor Stage 0.73
T1 63 (27) 21 (24) 42 (29)

T2 107 (47) 42 (49) 65 (45)
T3 60 (26) 23 (27) 37 (26)

Treatment Type <0.001
Chemoradiotherapy 190 (83) 82 (95) 108 (75)
Radiotherapy 40 (17) 4 (5) 36 (25)

P16 Status 0.02
Positive 193 (84) 66 (76) 127 (88)

Negative 23 (10) 10 (12) 13 (9)
Unknown 14 (6) 10 (12) 4 (3)

Smoking Status 0.73
Current 43 (19) 18 (21) 25 (18)

Former 134 (58) 50 (58) 84 (58)
Never/Unknown 53 (23) 18 (21) 35 (24)

Alcohol Use 0.01
Current 107 (47) 47 (55) 60 (42)

Former 42 (18) 19 (22) 23 (16)
Never/Unknown 81 (35) 20 (23) 61 (42)

Abbreviations: G-Tube, Gastrostomy tube; SD, Standard deviation; kg, Kilograms; BMI,
Body mass index

aContinuous variables analyzed using two-sample {-tests and categorical variables analyzed
using chi-squared analysis with statistical significance set at P<0.05
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Weight Loss

The mean weight of both groups declined from their initial consult through
three months post-treatment and the mean weight of the prophylactic g-tube
group remained less than reactive/no g-tube group over time (Figure 2). The only
mean weight of the prophylactic g-tube group that was statistically less than the
reactive/no g-tube group was at the treatment start date (87.19+19.33 kg vs

92.85:18.30 kg; P=0.03).
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Figure 2. Patient weight change over time. Mean patient weight (kg) for the
prophylactic g-tube vs reactive/no g-tube groups at different time points during their
treatment. The asterisk (*) indicates a statistically significant mean weight difference
between the prophylactic g-tube and reactive/no g-tube group (87.19+19.33 kg vs
92.85+18.30 kg; P=0.03; Two-sample t-test analysis).

The prophylactic g-tube group lost significantly more weight during the
pretreatment period than the reactive/no g-tube group (-2.02+3.08 kg vs -
0.78+3.42 kg; P=0.008) (Table 3). The mean duration of the pretreatment time

period was 34.18 days, with no significant differences in duration during this time
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period between the prophylactic g-tube and reactive/no g-tube groups
(31.79+20.22 days vs 35.61+29.06 days; P=0.28). During the treatment period,
the reactive/no g-tube group lost significantly more weight than the prophylactic
g-tube group (-10.05+4.57 kg vs -6.89+4.87 kg; P<0.001). The mean duration of
the treatment time period was 50.03 days, with no significant differences in
duration during this time period between the prophylactic g-tube and reactive/no
g-tube groups (48.36+6.85 days vs 51.03+£13.48 days; P=0.09). The prophylactic
g-tube group continued to lose less weight through the follow-up and three-month
post-treatment periods compared to the reactive/no g-tube group, however, none
of the differences were statistically significant. Total weight change from the initial
consult date to three months post-treatment was also not found to be statistically

significant between the two groups (P=0.10).

Table 3. Absolute weight loss (kg) for each time period by feeding tube
status

Time Period Prophylactic G-Tube  Reactive/No G-Tube P value?®
Mean+SD

Pretreatment® -2.02+3.08 -0.78+3.42 0.008

Treatment® -6.8914.87 -10.051+4.57 <0.001

Follow-up® -2.60+3.34 -2.72+3.06 0.79

Three months® -5.03+5.96 -5.22+5.07 0.81

Total weight change' -14.1449.17 -16.2317.89 0.10

Abbreviations: G-Tube, Gastrostomy tube; kg, Kilogram; SD, Standard deviation
aTwo-sample t-test analysis with statistical significance set at P<0.05

bPretreatment: weight change from consult to treatment start (n=217)

‘Treatment: weight change from first to last day of treatment (n=230)

dFollow-up: weight change from treatment end to two to four weeks post-treatment (n=219)
¢Three months: weight change from three months post-treatment (n=203)

Total weight change: weight change from consult to three months post-treatment (n=195)

Similar to absolute weight loss, the percent weight change during the

pretreatment period was significantly higher in the prophylactic g-tube group
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compared to the reactive/no g-tube group (-2.22+3.42% vs -0.82+3.60%;
P=0.005) (Table 4). The reactive/no g-tube group had a significantly higher
percent weight change during the treatment period than the prophylactic g-tube
group (-10.56+4.12% vs -7.54+4.87%; P<0.001). While the percent weight
change for the prophylactic g-tube group continued to be lower than the
reactive/no g-tube group through the follow-up and three-month post-treatment
periods, the differences between the groups were not statistically significant.
Total percent weight change from the initial consult to three months post-
treatment was less in the prophylactic g-tube group compared to the reactive/no
g-tube group (-14.89+7.69% vs -16.78+6.54%), however, the difference was not

statistically significant (P=0.07).

Table 4. Percent weight loss for each time period by feeding tube status

Time Period Prophylactic G-Tube  Reactive/No G-Tube P value?®
Mean+SD

Pretreatment® -2.22+3.42 -0.82+3.60 0.005

Treatment® -7.54+4.87 -10.56+4.12 <0.001

Follow-up® -2.9414 .26 -3.12+3.55 0.73

Three months® -5.6816.94 -5.9515.65 0.76

Total weight change' -14.8947.69 -16.7816.54 0.07

Abbreviations: G-Tube, Gastrostomy tube; kg, Kilogram; SD, Standard deviation
aTwo-sample t-test analysis with statistical significance set at P<0.05

Pretreatment: % weight change from consult to treatment start (n=217)

‘Treatment: % weight change from first to last day of treatment (n=230)

dFollow-up: % weight change from treatment end to two to four weeks post-treatment
(n=219)

¢Three months: % weight change three months post-treatment (n=203)

Total weight change: % weight change from consult to three months post-treatment (n=195)

Unplanned Hospital Admissions

A total of 40 patients had unplanned hospital admissions from the start of

their treatment to one-month post-treatment, with 14 patients (16%) in the

26



prophylactic g-tube group versus 26 patients (18%) in the reactive/no g-tube
group (P=0.73) (Table 5). The prophylactic g-tube group had 19 unplanned
hospital admissions and the reactive/no g-tube group had 31 unplanned hospital
admissions (P=0.92). The prophylactic g-tube group had significantly more
unplanned hospital admissions compared to the reactive/no g-tube group for
mucositis (3 admissions vs 0 admissions; P=0.02) and other medical reasons
(neutropenia, acute renal injury, and fever) (15 admissions vs 4 admissions;
P<0.001). Unplanned hospital admissions for gastrointestinal disturbances
(nausea, vomiting, and diarrhea), dysphagia, odynophagia, and other nutrition
reasons (dehydration and poor intake) were not significantly different between
the two groups (Table 5). No significant differences were found in regards to
length of stay during each hospital admission between the prophylactic g-tube

and reactive/no g-tube groups (4.00+£1.71 days vs 3.37+2.20 days; P=0.30).

Table 5. Unplanned hospital admissions by feeding tube status
Prophylactic Reactive/No

G-Tube G-Tube
(n=86) (n=144) P value®
n (%)
No. of patients admitted 14 (16) 26 (18) 0.73
No. of admissions 19 31 0.92
Reasons for admission
Gastrointestinal disturbances® 4 14 0.17
Mucositis 3 0 0.02
Dysphagia 0 3 0.18
Odynophagia 1 2 0.88
Other nutrition® 2 9 0.18
G-Tube complications 2 0 0.07
Other medical® 15 4 <0.001

Abbreviations: G-Tube, Gastrostomy tube

aChi-squared analysis with statistical significance set at P<0.05
bGastrointestinal disturbances: nausea, vomiting, diarrhea
¢Other nutrition: dehydration, poor intake

d0ther medical: neutropenia, acute renal injury, fever
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Time to Return to Oral Feeding

One hundred thirty-eight (138) patients had g-tubes placed during their
treatment. There was a total of 86 prophylactic placements and 52 reactive
placements, indicating 36% of patients in the reactive/no g-tube group required a
reactively placed feeding tube. A Kaplan-Meier analysis was used to compare
the rates of feeding tube removals post-treatment due to unknown dates of
feeding tube removals for 28 patients lost to follow-up. There was no significant
difference found between the prophylactic g-tube and reactive/no g-tube groups

for the time of feeding tube removal post-treatment (P=0.29) (Figure 3).
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Figure 3. Comparison of time to g-tube removal post-treatment between
prophylactic and reactive placements

Quality of Life

A total of 36 patients completed HNQoL and EAT-10 quality of life

questionnaires two to five years post-treatment. No statistically significant
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differences in the quality of life scores for either questionnaire were found

between the prophylactic g-tube and reactive/no g-tube groups during this time

period (Table 6).

Table 6. Quality of life scores two to five years post-treatment by

feeding tube status

Prophylactic Reactive/No
G-Tube G-Tube
(n=16) (n=20) P value?®
Mean+SD
HNQoL
Communication 74.61+26.37 84.69+20.02 0.20
Pain 70.83+23.77 64.58+25.49 0.46
Eating 66.15+£17.00 69.79+22.17 0.59
Emotion 83.07£19.03 81.04+26.64 0.80
Overall 74.45+16.36 75.44+20.94 0.88
EAT-10 12.56+10.25 11.32+9.52 0.71

Abbreviations: G-Tube, Gastrostomy tube
#Two-sample f-test analysis with statistical significance set at P<0.05
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Discussion

Head and neck cancer patients are vulnerable to changes in their
nutritional status throughout their treatment due to the location of the cancer. The
decision to place a g-tube before the start of treatment is often based on current
symptoms the patient is experiencing (e.g. unplanned weight loss or difficulty
swallowing) or future predicted treatment-related symptoms the patient may
encounter during treatment. Health care providers and patients may also opt out
of proactive g-tube placements since there may not be an immediate need or the
future need for one is unknown. Due to the lack of standard protocol for g-tube
placements in head and neck cancer patients, we evaluated the nutritional,
clinical, and long-term quality of life outcome effects of prophylactic versus
reactive feeding tube placements to asses which method may be more
beneficial.

In line with the findings of this study, weight loss is commonly observed in
head and neck cancer patients undergoing treatment, regardless of the time of g-
tube placement.?-689.11.13,14,30-32,34.35 Qur study showed the prophylactic g-tube
group lost significantly more weight in the pretreatment period than the
reactive/no g-tube group. Assenat et al.? reported similar findings in a
retrospective study comparing the nutritional status of 139 head and neck cancer
patients who did or did not receive prophylactic g-tubes. They observed the
median pretreatment weight loss of the prophylactic g-tube group was
significantly more than the group without prophylactic g-tube placements (-5.0 kg

vs -2.0 kg; P<0.001). These results may indicate patients chosen for prophylactic
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feeding tube placements may already be experiencing difficulty maintaining
adequate oral intake prior to their treatment start, which likely influences the
decision for a prophylactic placement.

While both groups continued to lose weight throughout treatment, the
reactive/no g-tube group in our study lost significantly more weight than the
prophylactic g-tube group during treatment. This is most likely due to the
declining volitional intake in patients without access to a feeding tube for
supplemental nutrition. These results are reflected in a recent study by Brown et
al.* comparing outcomes between a prophylactic or reactive approach to feeding
tube placement in 130 head and neck cancer patients. The prophylactic g-tube
group in their study lost significantly less weight compared to the reactive group
(-7.0% vs -9.0%; P=0.048). Romesser et al.8 reported similar observations in
their study examining the clinical benefit of prophylactic g-tubes in 400
oropharyngeal cancer patients undergoing treatment. They found patients who
received prophylactic g-tube placements had a significant lower absolute weight
loss at the end of treatment compared to patients who received a reactive g-tube
placement or no placement at all (-7.53% vs -9.37%; P=0.002). Our results
further support these findings that prophylactic g-tube placement is associated
with decreased weight loss during treatment.

Our study demonstrated the prophylactic g-tube group continued to lose
less weight than the reactive/no g-tube group post-treatment, however, the
differences between the groups were not significant. Similar to our study,

Romesser et al.® also looked at weight loss in the post-treatment period and
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found patients with a prophylactic g-tube placement continued to lose less weight
than patients following a reactive approach at one-month (-2.39% vs -3.16%) and
three months post-treatment (-4.48% vs -4.97%). The results from our study and
the Romesser et al. study may illustrate a protective benefit of prophylactically
placed feeding tubes in decreasing weight loss in head and neck cancer patients
post-treatment.

In the current study, there were no significant differences in the unplanned
hospital admission rates and length of stay between the prophylactic g-tube and
reactive/no g-tube groups. In a retrospective study by Baschnagel et al,'? the
hospitalization rate up to two months post-treatment of a prophylactic approach
was significantly lower than a reactive approach in 193 head and neck cancer
patients (33% vs 52%; P=0.02). Their reasons for hospitalizations included
dehydration, malnutrition, dysphagia, g-tube placement, or g-tube-related
problems. We did not include hospitalizations for g-tube placements, so the
insignificance of our unplanned hospital admission rates could have potentially
been influenced by these findings. We also found the prophylactic g-tube group
had significantly more admissions for other medical reasons, including
neutropenia, acute renal failure, and fever. This begs the question of whether
prophylactic feeding tube placements could potentially increase the likelihood of
a patient requiring a hospital admission for non-nutrition related reasons or if
patients receiving prophylactic feeding tubes are already at a lower health status

putting them at risk for admissions related to other medical reasons.
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There is concern that patients who receive prophylactic g-tube placements
are at a greater risk of developing dysphagia and long-term feeding tube
dependence, however, a recent review concluded the impact of prophylactic g-
tubes use on swallowing-related outcomes is unclear.** We observed there were
no significant differences in the feeding tube removal times post-treatment
between the prophylactic g-tube and reactive/no g-tube groups. Rutter et al.®
retrospectively examined a similar outcome among 90 head and neck cancer
patients undergoing treatment. Their Kaplan-Meier analysis showed having a g-
tube placed before or after the start of treatment did not impact the time it took to
remove the g-tube post-treatment (P>0.05). While these results may indicate
prophylactic g-tube placement does not impact feeding tube dependence, there
is research showing continuing some degree of oral intake with g-tube use can
decrease the degree of adverse swallowing-related outcomes post-treatment.°
Our study did not collect data regarding the oral intake of the patients using g-
tubes, but patients were encouraged to continue some sort of oral intake for as
long as tolerated.

Using existing responses from the EAT-10 and HNQoL questionnaire, we
did not find any significant differences in the quality of life scores between the
prophylactic g-tube and reactive/no g-tube groups at two to five years post-
treatment. To our knowledge, this is the first study using these specific
questionnaires to compare quality of life scores between a prophylactic versus
reactive approach in head and neck cancer patients. Silander et al.3* examined

whether prophylactic g-tube placements could improve health-related quality of
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life in a randomized study of 134 head and neck cancer patients. The two
validated questionnaires they used for their quality of life assessments were the
EORTC QLQ C-30 and EORTC QLQ-H&N35. At two years after the start of
treatment, they found no significant differences in the EORTC QLQ C-30 scores
looking at functioning and symptoms between the prophylactic and reactive g-
tube groups. The EORTC QLQ-H&N35 identified significant differences between
the two groups in two out of the 13 measures, with a higher function in the ability
to open mouth wide and decreased sticky saliva in the prophylactic group verses
the reactive group. They did note the most significant differences in the quality of
life scores between the two groups was at their six-month follow-up after the start
of treatment, which indicates any effect the g-tube placement approach may
have had on the quality of life scores was no longer existent two years after the
start of treatment. This may be the reason we observed no significant differences
in the quality of life scores in our study. It is important to note the EAT-10 scores
in both of our groups were above three, which is considered an abnormal score
and may indicate the patients were still experiencing some degree of swallowing
difficulties two to five years post-treatment.

Several limitations are observed in our study, mainly due to its
retrospective nature. We were limited by the data available to us in the electronic
medical record and had to rely on the data entered as being accurate. Patients
were found to have missing data and some were lost to follow-up, decreasing our
available sample size for several outcomes (e.g. quality of life and time to return

to oral feeding) and potentially influencing our findings. The professional
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judgement of the health care providers and the personal preference of the
patients could have also influenced the timing of the g-tube placement, as some
providers or patients may have waited longer than others to place a feeding tube
as oral intake started to decline. Patient weight may have also influenced when
or if a feeding tube was placed, as patients with an underweight BMI
classification may have been more likely to have a prophylactic g-tube placed
and a reactive approach may have been followed more for patients with an
overweight or obese BMI classification. Another limitation is that we used the
feeding tube removal date as a surrogate date for when the patients returned to
oral feeding post-treatment. While the feeding tube removal date indicates the
patient no longer relied on the feeding tube for nutrition, the patients were likely
not using the feeding tube and meeting all of their nutritional needs orally for a
short period of time prior to its removal. This could indicate our results are an
overestimate of the time it took patients to return to oral feeding in both groups.
Despite these limitations, this study demonstrated the placement of a
prophylactic g-tube helped to reduce patient weight loss during treatment and did
not contribute to long-term feeding tube dependence compared to a reactive g-
tube placement. Further research is needed to help identify early predictors of g-
tube need in head and neck cancer patients, like tumor characteristics and/or
treatment type. Additionally, investigation into whether the degree of oral intake
during feeding tube use for either approach is needed to determine its influence

on patient outcomes. Creating standardized protocols that also include baseline

35



and ongoing evaluations of a patient’s nutritional status could further help detect

patients at risk for needing enteral nutrition support.

Conclusion

Prophylactic g-tube placement was associated with a significant decrease
in weight loss during treatment compared to a reactive approach, however, the
difference was not observed during the pretreatment, follow-up, and three-month
post-treatment time periods or in overall total weight change. Prophylactic g-tube
placement did not result in long-term feeding tube dependence and no
differences between the groups were observed with unplanned hospital
admission rates or long-term quality of life scores. While this study indicates
prophylactic placement may be beneficial, it is still uncertain which patients would
benefit the most from prophylactic g-tube placements. Further studies are
needed to better identify indicators for the use of a prophylactic approach in head

and neck cancer patients.
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