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Abstract

Background: Interventions for head/neck cancer (HNC) survivors may not
address their cancer-related and general health needs.

Methods: Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guided this systematic review of studies from 2000 to 2021
of interventions targeting cancer survivors treated with curative-intent, using
MEDLINE, Embase, Emcare, and PsycINFO. Interventions were categorized
into domains of the Quality of Cancer Survivorship Care Framework to char-
acterize the scope and quality of interventions.

Results: We identified 28 studies for inclusion: 13 randomized and 15 non-
randomized. Most targeted surveillance/management of physical effects
(n =24) including 13 that also targeted psychosocial effects. Four studies
addressed prevention/surveillance for recurrence/new cancers, one addressed
health promotion/disease prevention, and one addressed chronic medical con-
ditions. Most studies (n = 27) had medium-high risk of bias.

Conclusions: There are few high-quality studies addressing HNC survivor-
ship. Future rigorously designed studies should address broader areas of
care, including chronic disease management and health promotion/disease
prevention.
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1 | INTRODUCTION
The population of head and neck cancer (HNC) survivors is
growing, due to both improvements in treatment and the
changing epidemiology of the disease. Human papillomavi-
rus (HPV)-associated HNC, which is rising in incidence, has
a better prognosis than non-HPV related HNC." With
improvements in patient survival, there is a growing popula-
tion of HNC survivors that have cancer-related effects that
extend years beyond treatment.” Survivors of HNC have
unique needs compared to survivors of other cancers. The
aerodigestive anatomic location of the tumor influences eat-
ing, breathing, speaking, and appearance. Long-term effects
of HNC treatment are wide-ranging and often serious,
encompassing numerous physical conditions that are criti-
cal to daily functioning. Psychosocial effects are also signifi-
cant, with HNC survivors experiencing high rates of
depression and suicide,® fear of cancer recurrence,> and
financial toxicity.*”” Both recurrence and subsequent malig-
nancies are common, especially among HNC survivors with
heavy alcohol and tobacco use.® Furthermore, HNC survi-
vors may have pre-existing comorbidities that require ongo-
ing medical management and health promotion to reduce
risk. With such complex ongoing health issues, HNC survi-
vors require coordinated care beyond treatment completion.
The recently developed Quality of Cancer Survivorship
Care Framework describes five domains of cancer survivor-
ship care, all of which are relevant to HNC survivors.” The
domains include: (1) surveillance and management of phys-
ical effects; (2) surveillance and management of psychoso-
cial effects; (3) prevention and surveillance for recurrences
and new cancers; (4) chronic disease management;
(5) health promotion and disease prevention. The frame-
work also includes contextual domains of the health care
delivery system that influence cancer survivorship care
quality including clinical structure, communication and
decision making, care coordination, and patient/caregiver
experience. The effect of survivorship care across these
domains can be ascertained by health outcomes, which
include function/health-related quality of life, emergency/
hospitalization, costs, and mortality. Even though HNC sur-
vivors represent a complex population that require high-
quality survivorship care across all domains, it is unclear
how to address these needs, particularly in long-term
follow-up after treatment and acute recovery. We performed

a systematic review of the literature to identify, characterize,
and assess the evidence, and identify gaps for interventions.

2 | METHODS

The protocol for this review was registered on PROSPERO
(registration ID: CRD42021269566), and the Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines were followed."* Electronic
searches were conducted across four databases (MED-
LINE, Embase, Emcare, and PsycINFO) for primary stud-
ies published in English between January 1, 2000 and
November 12, 2021. The search strategy (Supplementary
Data S1) included key words and MeSH terms related to
head and neck neoplasms, survivorship, symptom man-
agement, and survivorship needs captured in the quality
framework (Supplementary Data S1).

2.1 | Study selection
The patient population included adults (>18 years) without
active disease who completed curative-intent treatment for
HNC. Tumors could be of any histology from the following
cancer sites: larynx, hypopharynx, oropharynx, oral cavity,
nasopharynx, nasal cavity, salivary glands, and paranasal
sinuses. Eligible studies included randomized and non-
randomized primary studies of interventions that began
after completion of treatment with a study endpoint
assessed at least 12 months following completion of ther-
apy or cancer diagnosis (when date of treatment comple-
tion was not available). Studies were included if some
patients had <12-month follow-up since cancer treatment,
if details were given on the proportion of patients with at
least 12 months follow-up. Studies could have a control
group, comparison with standard of care or with another
intervention, no comparator/control group, or pre-interven-
tion/historical controls. We excluded editorials, reviews,
meta-analyses, opinion pieces, case reports, study protocols,
conference abstracts and retrospective reviews of interven-
tions or practices.

Covidence systematic review software'’ was used to
facilitate article screening, study selection and data
extraction. Two reviewers (any two of PD, KM, MM, LN,
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TS, DM, RV, SC, or JW) screened titles and abstracts.
Full-text articles were also independently evaluated for
inclusion by two reviewers (any two of the aforemen-
tioned), and disagreements were resolved by consensus.
When more than one paper was published from a single
trial, the endpoints were reviewed, critically appraised,
and the data combined, such that each trial is listed only
once in Table 1.

2.2 | Data extraction

The Quality of Cancer Survivorship Care Framework’
was used to inform the development of the data extrac-
tion fields. Information on the following was extracted:
study characteristics (country, year, study aim, study
design, methods), study population (tumor site, number
of participants, treatment modality), intervention infor-
mation (aim, targeted symptom or concern, survivor-
ship framework domain and health care outcome
measures, type of intervention, components, timing and
duration) and outcome (outcomes measured, timing of
outcome measurement, effect of intervention). Data
extraction was pilot tested by all authors to ensure

consistency. Thereafter, data were extracted indepen-
dently, and then collated and checked for consistency
and inaccuracies.

2.3 | Data synthesis and critical
appraisal

Due to the anticipated heterogeneity of the included stud-
ies, narrative synthesis was used to summarize the data.
Studies were critically appraised by two reviewers to
assess for bias using the Joanna Briggs Institute (JBI) crit-
ical appraisal tools corresponding to each study design.**
Each of these tools evaluates elements of study design
and reporting of findings that may reflect the quality and
rigor of the original research.

3 | RESULTS

3.1 | Study selection

A flow diagram of study identification is provided in
Figure 1. The search identified 7395 studies. After

Records excluded

—
c Records identified through database Additional records identified
.g searching on through other sources
g Medline, Embase, Emcare & Psycinfo (n=0)
£ (n = 7395)

c

[

S

v 4
— Records after duplicates removed
(n=7337)

o

=

c

)

Q A 4

1=

"

e Records screened

(n=7337) (n =7060)

—
—

2 .

= Full-text articles assessed

® for eligibility

w (n=272)
—
—

v

E Studies included

% (n=28)

=
—

Full-text articles excluded
(n=243)

137 Wrong patient population
55 Wrong study design
20 Wrong intervention
15 HNC combined with other
tumour types
5 Conference abstract
5 Study protocol
4 Wrong outcomes
1 Editorial
1 Very few H&N patients in trial

1 Trial already included FIGURE 1 PRISMA

flowchart [Color figure can be
viewed at

wileyonlinelibrary.com]
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removal of duplicates and screening of titles and
abstracts and subsequent full text review, 28 studies
were included for critical appraisal and are shown in

TABLE 2

Study

Alamoudi
2018"

Al-Bazie 2016%°
Bhatia 2017"*
Chan 2004°°
Chen 2020*”
Cramer 2021

DeLeeuw
2013%8

Dholam 2011%°

Fong 2014,
Fong 2014°°

Guglielmo
2020"

Jansen 2020'°
Kaae 20207

Kraaijenga
2017%

Liu 202133
Manne 2020%*

Martin-Harris
2015°

McNeely
2015'8

Millgard
2020"°

Montalvo
2020°°

Mozzati 2014%’

Nativ-Zeltzer
202138

Pauli 2016*°
Pereira 2020%°
Schutte 2021%
Sterba 2019*°
Tang 2011%

Vadcharavivad
2013%

Wu 2019%*

Surveillance and
management of

physical effects
v

v

studies.

Quality of cancer survivorship care framework domains

Prevention and
surveillance for
recurrence and
new cancers

Surveillance and
management of
psychosocial effects

v

NN N S

Surveillance and
management of

chronic medical

conditions

WILEY_L 2%

Table 1. These include 13 randomized trials (including
one post hoc analysis'*) and 15 non-randomized

Health
promotion and
disease
prevention
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3.2 | Study population

Most studies included patients with heterogeneous cancer
types or did not specify the HNC subsites: six studies were
limited to the specific sites of the nasopharynx,**?%2%*! Jar-
ynx'® and oropharynx.*® Receipt of cancer treatment,
including radiation therapy (RT), surgery, or chemother-
apy, was reported for most studies. Among the 28 studies,
17 included patients treated with radiation therapy with or
Without Surgery/chemotherapy,lll5,17,19,20,22726,30,31,33,36739
and 3 included patients treated with surgery with combina-
tions of RT/chemotherapy'®'®?’; other studies included a
combination of treatment modalities**>*° or did not spec-
ify.”” Hospital/academic setting was the site of patient
recruitment and intervention training for all studies except
for two that had a community-based component of the
intervention.*>>"** Eligible patients were generally identi-
fied from records at head and neck oncology clinics. The
studies were most commonly from North America,
Europe, and Asia, mainly the United States (n = 6),
Netherlands (n = 5), Sweden (n = 3), Canada (n = 2),
China (n = 2), and Italy (n = 2).

3.3 | Quality of the evidence
Studies were appraised for risk of bias as shown in Table 1
and Supplementary Tables 1-3. Most had a medium to
high risk of bias. Among the 13 randomized studies, there
were 12 Wlth a medium13,14,16,18,20 to high12,15,17,19,21—23
risk of bias, and only one study with a low** risk of bias.
The most common sources of bias were lack of conceal-
ment of allocation, heterogeneity of baseline participant
characteristics, or unclear/lack of blinding of the partici-
pants, assessors, or those delivering the study intervention.
Additional reasons for introduction of bias included
incomplete information on follow-up of participants,'’
limited information on power calculations,'**"** and lack
of target accrual'® or patient attrition.'®

The 15 non-randomized studies included 12 with a
high risk of bias*>*"******* and three with a medium risk
of bias.****2%*! Common reasons for introducing bias
included lack of planned sample size/power calculations
or pre-specified endpoints. Follow-up was frequently
incomplete due to low participation in the intervention or
loss to follow-up with lack of adequate description or anal-
ysis to account for loss to follow-up.>*2973%3473¢

3.4 | Survivorship domains

Interventions were grouped into the domains as specified
by the Quality of Cancer Survivorship Care Framework®
(Table 2) and described below.

34.1 | Surveillance and management of
physical effects

Most interventions (n = 24) focused on surveillance and
management of physical effects, with 13 of those studies
also addressing surveillance and management of psychoso-
cial effects (described below). The physical domains tar-
geted by the 11 randomized studies included: speech and
swallow function and trismus,'®'***** dry mouth,'”***
fatigue,’> shoulder dysfunction,' sexual function®® and
lymphedema.'® Of these, seven randomized controlled tri-
als (RCTs) reported statistically significant results, includ-
ing one trial with a low-risk of bias showing an
improvement in dysphagia after endoscopic dilatation for
patients treated with RT with or without total laryngec-
tomy.”* Two studies had a medium risk of bias, and
showed improvements in shoulder pain and function with
a progressive resistance exercise training program,'® and
swallowing-related QOL measures after a guided self-help
exercise program.'® Four additional studies had a high risk
of bias'>'7**** focusing on appearance after submental
liposuction,'? dry mouth after chewing gum intervention,’
trismus and dysphagia after speech and swallow rehabilita-
tion exercise therapy,* and dry mouth with use of a hospi-
tal prepared saliva substitute.**

The 13 non-randomized studies targeting physical
effects of cancer therapy focused on improving trismus and
dysphagia,®**>*33% carotid stenosis surveillance,>® pre-
vention of dental complications and osteoradionecrosis,*~’
cognitive function,” health-related quality of life after
implant-retained dental prostheses into reconstructed
mandibles,” and patient-reported physical symptoms and
role functioning,?****"** All non-randomized studies had a
medium to high risk of bias. Included non-randomized
studies examined the effect of an oral opening device on
trismus,”**° antibiotic use around teeth extraction after
RT,* healing in post-extraction sockets treated with
plasma-rich growth factors,”” dysphagia following autolo-
gous muscle derived stem cell therapy,®® and swallowing
following respiratory-swallow training.’> Additional non-
randomized studies reported the use of alpha-tocopherol
use on neurocognitive function,?® and carotid ultrasound
in predicting progressive carotid artery stenosis.*

34.2 | Surveillance and management of
psychosocial effects

Thirteen studies targeted surveillance and management of
psychosocial effects (Table 2). Four studies focused on psy-
chosocial outcomes of cancer treatment as the primary
study outcome, including one RCT with a high risk of
bias*' and three non-randomized studies with a medium®®
to high risk of bias.***° The RCT studied sexual interest
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Abbreviations: BFI, brief fatigue inventory; CAU, care as usual; CPPS, smoothed cepstral peak prominence; EAT-10, Eating Assessment Tool; EORTC-QLQ, European Organization for Research and Treatment of

Cancer generic and HNC-specific health-related quality of life measures; EQ-5D, European Quality of Life 5 Dimensional Questionnaire; FACT-An scale, Functional Assessment of Cancer Therapy-Anemia scale;

FOCUS, National Cancer Institute Follow-up Care Use and Health Outcomes of Cancer Survivors; FOIS, functional oral intake scale; GRBAS, Grade, Roughness, Breathiness, Asthenia and Strain scale; GRIX,

Groningen Radiation-Induced Xerostomia questionnaire; HNC, head and neck cancer; HRQOL, health-related quality of life; IID, interincisal distance; IOPI, Iowa Oral Performance Instrument; LENT/SOMA, Late
Effects Normal Tissue/Subjective, Objective, Management, Analytic scales; MBOE, Modified blepharoplasty Outcomes Evaluation; MBSImP, Modified Barium Swallow Impairment Profile; MDADI, MD Anderson

Dysphagia Inventory; MIO, maximal interincisal opening; MMSE, Mini-Mental Status Examination; NDII, neck dissection impairment index; No., number; NOS, not otherwise specified; N-SS, non-statistically

significant; OHIP-14, Oral Health Impact Profile; PAIS-SR, Psycho-social Adjustment to Illness Scale-Self Report; PAM, patient activation measure; PAS, penetration aspiration scale; PLANS, Preparing for Life As a

New Survivor; PROMIS, Patient-Reported Outcomes Measure Information System; ROM, range of motion; SAE, serious adverse event; SDQ, shoulder disability questionnaire; SHI, speech handicap index; SPADI,
shoulder pain and disability index; SS, statistically significant; SSQ, Sydney Swallow Questionnaire; SWAL-QOL, swallowing quality of life questionnaire; SWSF, stimulated whole saliva flow; UWS, unstimulated

whole saliva; VFS, video fluoroscopy; VHI, Voice Handicap Index; XeQoLS, Xerostomia Quality of Life Scale; XI, Xerostomia Inventory.

*Primary endpoint.
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Primary endpoint not specifically stated in methods.

“Time from treatment to intervention is given, time from diagnosis is given if specific time from treatment not given.

after a stepped care program intervention targeting psy-
chological distress; this trial did not show a statistically
significant effect.”’ The non-randomized studies looked at
the effect of a nurse-led intervention on psychosocial adjust-
ment and health-related quality of life (HRQOL) showing
no statistically significant difference between groups,” the
effect on self-efficacy with a web-based tool showing an
improvement with descriptive statistics but no tests of
significance,® and a statistically significant improvement in
depression, unmet needs, and survivorship knowledge in
both survivors and care-givers.‘“’ Of note, this was the only
study identified by this systematic review that targeted an
intervention to the patient-caregiver dyad rather than the
survivor alone. Most of the 13 studies assessed psychosocial
effects as secondary outcomes using surveys such as the
EORTC-QLQ-H&N35 to ascertain the multi-dimensional
effect of an intervention targeting physical effects of cancer
treatment (see Table 3 for measures of outcome).

3.4.3 | Prevention and surveillance for
recurrence and new cancers

Four interventional studies, including two RCTs with a
medium risk of bias,"*** and two non-randomized experi-
mental studies with a high risk of bias*”** reported on pre-
vention and surveillance for recurrence and new cancers. The
two RCTs were both underpowered and did not show a sta-
tistically significant benefit of the intervention. One of these
was the ECOG-ACRIN chemoprevention trial that closed
early due to slow accrual and did not show a benefit of a syn-
thetic vitamin A derivative for prevention of second primary
cancers in HNC survivors."® The other was a post hoc analy-
sis of the National Lung Screening Trial, which demonstrated
the high incidence of second primary lung cancer among
HNC survivors.'* In this study, there was a non-statistically
significant increase in detection of lung cancer and survival
with low-dose CT compared to chest x-ray surveillance.

The two non-randomized trials with a high risk of bias
included a single-arm study designed to assess detection of
metachronous esophageal squamous cell neoplasms in
HNC survivors using endoscopic surveillance.”” The other
was an eHealth intervention to teach patients to self-
screen for recurrent or second primary oral or skin lesions,
showing increased engagement in oral self-exams to
screen for recurrence or second primary tumors.>*

344 | Chronic medical conditions/health
promotion and disease prevention

We found only one study that touched on the general
health-related domains. This study, with a high risk of
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bias, examined the effect of Tai Chi Qigong on improving
measures of arterial hemodynamics and functional aero-
bic capacity. Tai Chi had a statistically significant benefit
for physical measures,’® but no significant benefit on
quality-of-life measures (using the EORTC QLQ-C30 and
QLQ-H&N35 instruments).>

3.5 | Health care outcomes

Study outcome measures were categorized according to
four previously described outcome measures identified in
the Quality of Cancer Survivorship Care Framework
including health-related quality of life/function, emer-
gency services/hospitalizations, costs, and mortality.” All
studies assessed the HRQOL/function outcomes (Table 3).
Only two studies assessed mortality outcomes as second-
ary endpoints."*'* No studies assessed outcomes of emer-
gency services/hospitalizations and costs.

4 | DISCUSSION

This systematic review identified 13 randomized trials and
15 non-randomized prospective studies, mostly with
medium to high risk of bias, focusing on interventions for
HNC survivors at least 1 year after curative-intent treat-
ment. These survivorship interventions were characterized
into the five quality domains of the Quality of Cancer Sur-
vivorship Care Framework demonstrating an emphasis on
surveillance and management of physical and psychoso-
cial effects of cancer treatment, with particular focus on
management rather than surveillance. Few studies evalu-
ated interventions addressing surveillance and manage-
ment of chronic medical conditions and health promotion
and disease prevention. Outcomes almost exclusively
addressed HRQOL/function rather than costs, financial
toxicity, health care utilization, or mortality. We identified
numerous gaps in HNC survivorship research including
under-represented domains of survivorship care, and
methodologic gaps in study design, conduct, and analysis
that introduce risk of bias.

Our findings emphasize a lack of prospective data with
low risk of bias regarding interventions for HNC survivors
that span beyond the acute phase of treatment. Our identi-
fication of so few high quality interventions highlights the
lack of evidence in the current guidelines for HNC survi-
vorship care,*>** in which most of the supporting evidence
is based on level three data (case control or prospective
cohort studies) or expert opinion.** However, we did iden-
tify a few studies with low to medium risk of bias that
have clinical implications and may be considered for
incorporation into survivorship guidelines. Specifically,
endoscopic dilation can lead to improvement in dysphagia

in select patients at risk of pharyngo-esophageal junction
stricture.** Tailored rehabilitation exercises targeting
shoulder dysfunction can improve function and HRQOL,'®
which aligns with a recent systematic review identifying
the beneficial effects of physical rehabilitation in cancer
survivorship.** And a self-help exercises program sug-
gested that dysphagia-related QOL may improve modestly,
even among long-term survivors.'® Even a few studies
with a high risk of bias may be considered as routine com-
ponents of survivorship care, due to the relatively low risk
of harm. These include oral opening exercises for trismus
and specific swallowing exercise programs. Unfortunately,
variations between studies in dysphagia-targeted interven-
tions limit generalizability of interventions. Integration of
movement-based programs such as Tai Chi in a survivor-
ship program may also have beneficial effects on general
health maintenance and chronic disease prevention
through reduction in measures of hypertension and
improved aerobic capacity.*

We identified very few studies targeting common
HNC psychosocial symptoms and conditions, specifically
fatigue, neurocognitive function, depression, sexual
health, and coping. Only two small studies of Internet-
based tools specifically targeted depression and unmet
survivorship needs, both showing favorable effects, but
requiring more definitive clinical trials with longer
follow-up to demonstrate benefit.>** Additionally, we
did not identify interventions addressing hearing loss*
and renal dysfunction associated with cisplatin-induced
kidney injury,*® which are both important side effects of
treatment with chemotherapy that impact long-term
physical health and function. Additionally, despite the
prevalence of sleep-related breathing disorders in patients
with HNC after treatment,*”"*® we did not find studies
targeting obstructive sleep apnea or other causes of sleep
complaints.

We found health outcomes to address function and
quality of life, rather than costs, health care utilization
and mortality. Studies are needed that investigate and
intervene on cost and financial toxicity, a recognized con-
cern for HNC patients that are particularly vulnerable
given the high rate of workforce exit*®> and gaps in dental
coverage.”” Due to the high prevalence of chronic medical
conditions, subsequent cancers, smoking and other
symptoms specific to HNC survivors, hospitalization and
emergency-department utilization, and mortality are
needed.

In addition to characterizing the limited high-quality
clinical evidence for the existing HNC survivorship litera-
ture, we uncovered a number of methodological gaps,
including study design (e.g., integrity of randomization
and concealment, lack of blinding of participants and/or
outcome assessors), study populations (e.g., small sample
sizes, patient heterogeneity), intervention (e.g., limited in
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scope, hospital based rather than community-based), and
outcome measures (e.g., lack of pre-specified clinically
meaningful endpoints, and loss to follow-up without char-
acterization or analysis of impact). These methodological
gaps are described below with recommendations for future
study design.

First, most of the identified studies enrolled survivors
in a hospital-based or academic setting, with few focused
on patients in their home/community. As such, the find-
ings may not be generalizable to the population of HNC
survivors in a rural or community-based setting. Recruit-
ment and study conduct may have the highest yield of
eligible patients in the clinic setting. However, as time
from treatment completion increases, some patients may
be lost to follow-up for various reasons including dis-
charge, travel time or distance to clinic, and competing
health or social circumstances. This may limit participa-
tion of follow-up in trials that study endpoints that may
occur years after treatment.

Second, study retention and attrition are major limita-
tions to many of the studies we identified. Attrition
among HNC survivors and caregivers was characterized
in a recent study that identified the most common causes
as mortality, logistical, physical, and psychological-
related reasons.”® As patients become less mobile or have
more comorbidities, there is a lower likelihood of travel
to the hospital setting or participation in multi-timepoint
surveys or interventions. Future studies may address
these gaps of follow-up by engaging survivors in the com-
munity using web-based recruitment and interventions.>*
Another proposed solution to loss-to-follow-up is to over-
sample specific subgroups such as those with higher
comorbidity or higher risk of mortality.™

Third, most of the studies we reviewed were relatively
small, ranging from 10 to 217 (median 52) participants.
This is of particular importance due to the heterogeneity
of HNC survivors that receive a range of treatments with
physical, psychological, socioeconomic, and other late
effects that differ substantially based on patient-factors,
cancer-extent and treatments. For example, patients that
received laryngectomy may face more difficulty with
communication and social isolation than patients treated
for early-stage tonsil cancer who are expected to have
good swallowing and speech outcomes when treated
appropriately.”® A patient treated with radiation for early
glottic larynx cancer would be expected to have limited
dental complications from treatment which is focused
just on the larynx, compared to a patient treated with sur-
gery and radiation to the mandible for an oral cavity can-
cer. Sample size and heterogeneity present challenges
that limit study power. Including patients with multiple
tumor sites, stages, and treatments into the same study
may bias the study, most often toward the null, depend-
ing on the outcome and study design. Use of large-scale

clinical research networks such as PCORnet®, a US-based
infrastructure bridging multiple health care systems, may
enhance the ability to conduct patient-centered research
in the “real-world” setting and may facilitate enrollment
of larger patient cohorts. Further, collaborative groups
and consortiums may improve the ability to conduct
large well-powered studies. Unfortunately, we found that
even the largest published randomized control trial in
our review, the ECOG chemoprevention trial, was under-
powered due to slow-accrual.?

As mentioned earlier, a major challenge to studying
HNC survivorship is the long latency between the treat-
ment and some targeted health outcomes, including
stroke, critical carotid stenosis, hypertension, pituitary
endocrinopathy, and other potential late effects. This
requires very long follow-up, and it is difficult to design a
feasible interventional trial with an outcome that may
take more than a decade to manifest. Therefore, trials are
needed with intermediary endpoints, such as optimiza-
tion of cardiac risk factors, specifically targeting chronic
disease management, including diabetes, dyslipidemia,
and hypertension as well as health promotion and dis-
ease prevention, which could include interventions tar-
geting reduction in tobacco, alcohol, weight
management, and age-appropriate cancer screening.

Limitations to our study should be acknowledged. It
is possible that our pre-specified study inclusion criteria
may have excluded informative interventions. For exam-
ple, studies that intervened on multiple cancer survivor
populations were excluded if there were no results shown
specifically for HNC survivors. For interventions to
reduce distress, increase smoking cessation activities, or
target other behavioral outcomes, we may have excluded
interventions that are equally relevant to and beneficial
for HNC survivors. However, without demonstrating
effects in HNC survivors, the relevance to this population
is still untested and should be demonstrated in future
research. In addition, the purpose of the study was to
focus on interventions of HNC survivors without active
cancer and beyond the acute toxicity phase of therapy.
Therefore, we excluded studies that either did not specify
the time from treatment to the study intervention, or that
did not include a study time point at least 12 months
after HNC treatment. One excluded study that both
included too broad of a population over too wide a time
window since treatment was a recent trial looking at
eHealth self-management application termed “Oncokom-
pas” that evaluated the impact of a computer-based inter-
vention on 625 cancer survivors, including 185 HNC
survivors.” Because the time from diagnosis or treatment
to intervention was not specified for the HNC survivors,
we could not ascertain the relevance of this intervention
to our population of interest. To inform the care of long-
term HNC survivors, a focus on the post-treatment



MARGALIT ET AL.

WILEY_L 2

stage of survivorship is critical and should be included
in eligibility and stratification criteria for future trials
on survivorship interventions. Our English language
restriction may have resulted in under-representation
of some studies in our review, especially given high
rates of oral cancers in South Central and East Asia.>
Most studies were from the United States, Canada,
Europe, China, and India. Global survivorship care for
HNC is clearly a topic that needs more representation
in the research domain.

Lastly, our systematic review focused on interventions
directed at HNC survivors and not health care providers.
For example, an excluded paper showed that thyroid
function testing to detect hypothyroidism within a year
after radiation completion could be increased through cli-
nician education and maintenance of an institutional
database.>* However, in reviewing the literature, we did
not find much attention to such interventions in HNC
survivorship.

5 | CONCLUSION

Most studies identified by this systematic review focused
on surveillance and management of physical and psycho-
social effects of HNC treatment, though we found signifi-
cant gaps in addressing common symptoms and
conditions within these domains. Surveillance and man-
agement of chronic medical conditions as well as health
promotion and disease prevention were not addressed.
Health care outcomes mainly addressed function and
quality of life, rather than mortality, costs, and health
care utilization. Studies were medium to high risk of bias
and limited by lack of blinding, sample size/power calcu-
lations, heterogeneity of patients, and loss to follow-up.
While there are unique challenges to HNC survivorship
research related to heterogeneity of cancer types and
treatment, comorbidity, and long latency from treatment
to health care outcomes, future rigorously designed stud-
ies should address broader areas of care, including
chronic disease management and health promotion/
disease prevention.
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