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ORIGINAL ARTICLE

Factors associated with acute and late dysphagia in the
DAHANCA 6 & 7 randomized trial with accelerated radiotherapy
for head and neck cancer
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Abstract

Background. Dysphagia is a common and debilitating side effect in head and neck radiotherapy (RT). Prognostic factors
are numerous and their interrelationship not well understood. The aim of this study was to establish a multivariate prog-
nostic model for acute and late dysphagia after RT, based on information from a prospective trial. Material and methods.
The DAHANCA 6&7 randomized study included 1476 patients with head and neck cancer eligible for primary RT alone.
Patients were randomized between 5 and 6 weekly fractions of conventional RT, and received 62-70 Gy in 31-35 fractions.
Patients were scored for dysphagia weekly during treatment and at regular intervals until five years after treatment. Dys-
phagia scores were available from 1461 patients. Results. Acute dysphagia according to DAHANCA grades 1, 2, 3 and 4
occurred in 83%, 71%, 43% and 23%, respectively. Severe dysphagia occurred in 47% and 38% of patients receiving
accelerated or conventional radiotherapy, respectively (p =0.001). At one, two, three, four and five years the prevalence of
chronic dysphagia above grade 0, was 46%, 32%, 29%, 24%, 23%, respectively with no difference between 5 and 6 frac-
tions. In multivariate analysis, the following parameters were independent factors for severe acute dysphagia: T3—-T4 tumors,
N-positive disease, non-glottic cancer, age>median, baseline dysphagia >1 and accelerated radiotherapy. The following
factors were prognostic factors for late dysphagia: non-glottic cancer, T3-T4, N-positive disease and baseline dysphagia > 1.
The data confirmed previously published predictive models, as it was possible to separate patients in groups with low,
medium and high risk of dysphagia, respectively, based on pre-treatment risk scores. Conclusion. Prognostic models were
established to characterize patients at risk of developing acute or late dysphagia in the DAHANCA 6&7 trial. The results
may be useful to identify patients at risk of dysphagia and thus candidates for prophylactic measures against swallowing
dysfunction.

Late morbidity related to head and neck cancer treat-
ment has become increasingly important since more
cancer patients become long-term survivors. One of
the predominant side effects is dysphagia [1]. Swal-
lowing is a complex coordinated process involving
many critical structures and radiotherapy (RT) may
cause damage to many of these swallowing struc-
tures, including sensory and motor nerves, muscles,

glands, joints and connective tissue. A significant
proportion of patients may consequently experience
dysphagia after treatment [1] or the treatment may
increase the frequency, severity and clinical manifes-
tations of disorders present before treatment [2]. In
order to select the patients who may benefit from
prophylactic procedures like dysphagia sparing
IMRT or swallowing exercises, it is essential to be
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able to identify patients with high risk of late dys-
phagia as early as possible. Knowledge about prog-
nostic factors for the risk of developing swallowing
dysfunction are growing but still not well established;
they may include the extent and localization of the
primary tumor, as well as patient or treatment char-
acteristics.

The aim of this study was to establish a multi-
variate prognostic model for acute and late dysphagia
after RT, based on information from a large prospec-
tive trial.

Material and methods

The main study set-up has been described in details
previously [3]. In brief, the DAHANCA 6&7 multi-
center trial randomized patients to receive either 5
or 6 weekly fractions of conventional radiotherapy.
A total of 1485 patients with stage I-IV squamous
cell carcinoma of the oral cavity, pharynx and larynx
were randomized between January 1992 and Decem-
ber 1999. The primary endpoint of the randomized
study was locoregional control after radiotherapy,
and secondary endpoints were local T site and
regional N site control, voice preservation, disease-
specific survival, overall survival and early and late
treatment-related morbidity.

The current analysis included data on dysphagia
from 1461 patients, patient and treatment character-
istics are presented in Table 1. The DAHANCA
morbidity scoring system for dysphagia used in this
study is a five-step scale ranging from grade 0 (no
dysphagia) to grade 4 (significant dysphagia even
with liquid diet). Each step distinguishes between
both the degree of dysphagia and the impact on daily
life due to the ability to eat various consistencies of
food. Dysphagia was scored prospectively by the
physician weekly during treatment, two months after
treatment and subsequently every three months in
the first year, every fourth month in the second year
followed by every six months for up to five years after
randomization. Median follow-up was 4.1 years
(range 0-11.5 years).

Treatment

Patients were treated according to the DAHANCA
radiotherapy guidelines as previously described [3],
generally using opposing lateral and shrinking fields.
Radiotherapy was delivered using megavoltage equip-
ment. Electrons were allowed to treat the posterior
neck if necessary to reduce spinal cord dose. The
prescribed tumor dose was 62-70 Gy in 31-35 frac-
tions. Median overall treatment time was 46 and
39 days in the 5 and 6 fractions/week arms, respec-
tively. Patients in DAHANCA 7 (all sites but glottic

larynx) received nimorazole administered orally at a
dose of 1200 mg/m? body surface together with the
first 30 radiation treatments. Patients did not receive
chemotherapy nor EGFR-inhibitors.

Patients with severe dysphagia received nutri-
tional support, most commonly by percutaneous
endoscopic gastrostomy (PEQG) tubes or nasogastric
tubes. No efforts were made to spare swallowing
related structures.

Endpoints and staristical analysis

All diagnostic, therapeutic and follow-up data were
registered locally in the contributing treatment
departments and collected and processed by the
DAHANCA data center.

Data on early dysphagia (from start of radiother-
apy to three months after the end of radiotherapy)
and late dysphagia (from three months after end of
radiotherapy to the end of follow-up) were scored on
an arbitrary scale from zero to four. For the current
analysis, dichotomized maximum scores were used.
Severe dysphagia was defined as dysphagia grade 3
or 4 (liquid food only or worse), i.e. equal to the
standard indication for tube feeding. Baseline dys-
phagia was divided into grade 0—1 versus grade 2—4.
The reason for this division was to explore whether
dysphagia present before treatment had any impact
on the risk of developing dysphagia following
treatment. No interpolations or other substitutes for
missing data were used except for baseline dysphagia
which was defined as dysphagia scored before treat-
ment (week 0) or week 1 if information from week 0
was missing. If the patient was not scored in week 0
or 1, baseline dysphagia was defined as missing.
Prevalence of a given reaction at a specific time was
defined as the proportion of patients scored as having
a specific grade of reaction relative to the total num-
ber of patients assessed at that time.

Univariate and multivariate logistic regression
analyses were performed to describe the association
between baseline and treatment characteristics
against the risk of acute and late dysphagia. Risks
were expressed as odds ratios with 95% confidence
intervals (95% CI). First, a univariate analysis was
performed; data were analyzed and compared using
the y2-test. All factors were further analysed in a mul-
tivariate logistic regression analysis with and without
backward selection methods. A p-value=0.05 was
considered significant; all tests were two-sided.

We calculated individual risk scores identical to the
scores published by Langendijk et al. [4] by summing
up the following risk points for each individual patient:
T-classification (T3 =4 points, T4 =4 points), neck
irradiation (bilateral neck irradiation=9 points),
weight loss (1-5% =5 points, 5-10% =5 points,
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Figure 1. Prevalence of severe dysphagia over time.

>10% = 7 points), primary tumor site (oropharynx =7
points, nasopharynx = 9 points) and treatment modal-
ity (accelerated RT =6 points, concomitant chemo-
therapy =5 points). In the present study, weight loss
was not described at baseline but patients with baseline
dysphagia above 1 was allocated to 5 points, since
modification of diet might have influenced the patients
weight in most cases. No patients received concomi-
tant chemotherapy. The patients were divided into
three risk groups for both acute and late dysphagia
(low, intermediate and high risk) based on their risk
score. Low risk reflected a risk score below 10, inter-
mediate risk reflected a risk score between 10 and 18
and high risk reflected a risk score above 18.

Data were analyzed using SPSS for Windows,
version 18.

Results
Prevalence of dysphagia

Acute dysphagia according to DAHANCA grades 1,
2, 3 and 4 occurred in 83%, 71%, 43% and 23%,
respectively. Severe dysphagia, defined as liquid
food only or worse (grade 3 or 4) occurred in 47%
and 38% of patients receiving accelerated or con-
ventional radiotherapy, respectively (p =0.001). At
one, two, three, four and five years the prevalence
of chronic dysphagia greater than grade 0, was 46%,
32%, 29%, 24%, 23%, respectively with no differ-
ence between 5 and 6 fractions. The prevalence of
severe dysphagia over time in different sites is pre-
sented in Figure 1; the prevalence was highest dur-
ing and immediately after treatment and stable in
the remaining follow-up period. There was a strong
correlation between the peak incidence (grade) of
acute dysphagia and development of late dysphagia.
A total of 350 patients (24%) experienced severe

xerostomia; a significant association was found
between severe xerostomia and both severe acute
and late dysphagia (p<<0.0001). Treatment with
nimorazole did not influence the prevalence of
severe acute or late dysphagia.

Table I. Patient and treatment characteristics.

Number of
patients (%)
Protocol
DAHANCA 6 684 (47%)
DAHANCA 7 777 (53%)
Fractions per week
5 fx per week 716 (49%)
6 fx per week 745 (51%)
Median (range) age (years) 62 (20-88)
Sex
Male 1216 (83%)
Female 245 (17%)
Primary site
Glotttic 691 (47%)
Supraglottic 210 (14%)
Pharynx 428 (30%)

Cavum oris
T-classification
T1-2
T3-4
Nodal classification
Node negative
Node positive
Tumor stage

131 (9%)

999 (68%)
462 (32%)

427 (30%)
1034 (70%)

1 424 (29%)

1I 362 (25%)

11 304 (21%)

v 371 (25%)
Performance status

0 828 (76%)

1-2 256 (24%)
Baseline dysphagia

Grade 0-1 696 (85%)

Grade 2-4 120 (15%)
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Univariate analysis

In univariate analysis (Table II) the following factors
were significantly associated with severe acute dys-
phagia: gender (female vs. male), age (over median
vs. below), site (non-glottic cancer vs. glottis cancer),
T- stage (T3-4 vs. T1-2), N-classification (node
positive vs. node negative), clinical stage (III-IV vs.
I-II), fractions per week (6 vs. 5) and baseline dys-
phagia (above 1 vs. below). The following factors
were significantly associated with severe late dys-
phagia: gender (female vs. male), age (over median
vs. below), site (non-glottic cancer vs. glottis cancer),
T-stage (T3—4 vs. T1-2), N-classification (node pos-
itive vs. node negative), clinical stage (III-IV vs. I-II)
and baseline dysphagia (above 1 vs. below).

Multivariate analysis

In multivariate analysis (Table III and Table IV) a
number of independent risk factors were identified
for severe acute dysphagia: non-glottic cancer (OR =
6.46), T3-T4 tumors (OR = 1.54), N-positive disease
(OR =1.99), baseline dysphagia >1 (OR=2.10), age
>median (62 years) (OR=1.45) and accelerated
radiotherapy (OR =1.82). For severe late dysphagia
fewer risk factors were identified. Only non-glottic

Table II. Univariate analysis of risk factors.

cancer (OR=6.97), T3-T4 tumor (OR=2.01), N-
positive disease (OR=1.62) and baseline dysphagia
>1 (OR=2.29) were found to be prognostic factors.

If patients with baseline dysphagia above 1 were
excluded (n = 120), the significant prognostic factors
in univariate analysis for both severe acute and severe
late dysphagia were the same except for age. Simi-
larly, in multivariate analysis of severe acute dys-
phagia non-glottic cancer, highT- and N-classification
and accelerated radiotherapy remained independent
risk factors. For severe late dysphagia only site and
high T-classification was found to have independent
prognostic importance.

Validation of predictive model by Langendik et al.

The total population was divided into groups with
low, intermediate and high risk as described above
for both acute dysphagia and late dysphagia. The
proportion of patients developing severe acute dys-
phagia was 24%, 60% and 73% (p <0.0001) in the
low-, intermediate- and high-risk group, respectively
and the proportion of patients developing severe late
dysphagia was 6%, 29% and 38% (p<<0.0001) in
the low-, intermediate- and high-risk group for late
dysphagia, respectively.

Severe acute dysphagia

Severe late dysphagia

Variable Number of patients P-value Number of patients P-value
Age

<62 years 330 (45%) 119 (20%)

=62 years 283 (39%) 0.048 75 (12%) 0.001
Sex

Female 146 (59%) 46 (24%)

Male 467 (38%) <0.0001 148 (15%) 0.001
Site

glottic laryngeal cancer 116 (17%) 19 (3%)

non-glottic cancer 497 (64%) <0.0001 175 (30%) <0.0001
T-classification

T1-T2 332 (33%) 85 (10%)

T3-T4 281 (61%) <0.0001 109 (34%) <0.0001
N-classification

NO 324 (31%) 97 (11%)

N1-3 289 (67%) <0.0001 97 (33%) <0.0001
Clinical stage

St 0-2 199 (25%) 46 (6%)

St 3-4 413 (61%) <0.0001 148 (31%) <0.0001
Baseline dysphagia (DAHANCA)

grade 0-1 254 (36%) 94 (16%)

grade 2—4 91 (76%) <0.0001 39 (50%) <0.0001
Fraction per week

5 fx per week 278 (38%) 100 (16%)

6 fx per week 335 (46%) 0.001 94 (16%) ns

Absolute number of patients with severe dysphagia (proportions in brackets).
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Table III. Multivariate analysis of risk factors for severe acute and late dysphagia. Odds ratios (OR),

95% confidence intervals (95% CI) and p-values.

Acute dysphagia

Late dysphagia

Variable OR 95% CI P-value OR 95% CI P-value
Age

<62 years 1.00 1.00

=62 years 1.45 1.02-2.05 0.037 1.05 0.68-1.64 ns
Gender

Female 1.00 1.00

Male 1.37 0.89-2.11 ns 1.02 0.61-1.73 ns
Site

glottic laryngeal cancer 1.00 1.00

non-glottic cancer 6.46 4.22-9.40 <0.0001 6.97 3.59-13.50 <0.0001
T-classification

TO-T2 1.00 1.00

T3-T4 1.54 1.06-2.24 0.025 2.01 1.28-3.16 0.002
N-classification

NoO 1.00 1.00

N1-3 1.99 1.33-2.97 0.001 1.62  1.02-2.59 0.043
Baseline dysphagia (DAHANCA)

grade 0-1 1.00 1.00

grade 2-4 2.1 1.26-3.49 0.004 2.29  1.32-3.98 0.003
Fraction per week

5 fx per week 1.00 1.00

6 fx per week 1.82  1.30-2.56 0.001 0.77 0.50-1.18 ns

Discussion

The current study has established a multivariate
prognostic model for acute and late dysphagia after
RT using data from the DAHANCA 6&7 trial. Fac-
tors associated with severe acute dysphagia were
non-glottic cancer, advanced stage, baseline dys-
phagia, high age and accelerated radiotherapy. For
severe late dysphagia the prognostic factors were
non-glottic cancer, advanced stage and baseline
dysphagia.

The main strength of the study is the
volume of information prospectively collected from
more than 1400 patients during substantial fol-
low-up as part of a randomized trial. It is a limita-
tion that the original study was conducted before
IMRT and chemotherapy became standard. Also,
factors like smoking status, co-morbidity and
enteral feeding which are believed to be important
factors for dysphagia, have not been collected
consistently.

Table IV. Multivariate analysis of risk factors for severe acute and late dysphagia using backward
selection. Odds ratios (OR), 95% confidence intervals (95% CI) and p-values.

Acute dysphagia

Late dysphagia

Variable OR 95% CI P-value OR 95% CI P-value
Age

< 62 years 1.00

=62 years 1.45 1.02-2.05 0.037
Site

glottic laryngeal cancer 1.00 1.00

non-glottic cancer 6.83 4.49-10.39 <0.0001 6.92 3.63-13.20 <0.0001
T-classification

TO0-T2 1.00 1.00

T3-T4 1.56 1.07-2.26 0.021 2.05 1.30-3.21 0.002
N-classification

NO 1.00 1.00

N1-3 1.93 1.29-2.87 0.001 1.64 1.03-2.60 0.036
Baseline dysphagia (DAHANCA)

grade 0-1 1.00 1.00

grade 2-4 2.12  1.27-3.52 0.004 2.22 1.28-3.84 0.004
Fraction per week

5 fx per week 1.00

6 fx per week 1.82

1.30-2.56 0.001
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International scoring systems used for radiation-
induced dysphagia differ; in addition to the DA-
HANCA morbidity scoring system used in this study,
the Radiation Therapy Oncology Group/European
Organization for Research and Treatment of Cancer
system (RTOG/EORTC), the Common Toxicity
Criteria for Adverse Events, or the Worlds Health
Organization system (CTCAE/WHO) and the Sub-
jective, Objective, Management, Analytic/Late Effects
Normal Tissue (SOMA/LENT) have been used for
physician-based scoring of early and late dysphagia.
The different scoring systems cannot be directly
interchanged [5], leading to difficulties when com-
paring studies. The DAHANCA morbidity scoring
system for dysphagia used in this study distinguishes
between both the degree of dysphagia and the impact
on the patient’s life. It does not include aspiration as
a swallowing disability which is a potential limitation
since patients are at risk of developing aspiration
pneumonia [6]. The DAHANCA dysphagia score
correlates well with the EORTC H&N35-subscale
“Swallowing” but like other observer-based scoring
systems the clinicians tend to underestimate the
patients complaints [7].

The available studies on dysphagia are difficult to
compare since there are considerable differences in
endpoints, examined variables, time to assessment
and factors influencing dysphagia like chemotherapy,
fractionation schedule and radiation techniques.
Most studies assess either acute [2,8—12] and/or late
dysphagia [4,13-17]; the latter mostly recorded at six
months post-RT. Our data on prevalence of dys-
phagia showed a decline up to two years after treat-
ment and it is thus possible that late morbidity
recorded at six months post-RT may not be repre-
sentative.

To our knowledge there are no other studies in
this field with the same number of patients and the
same length of follow-up. The largest study on late
dysphagia so far was published by Langendijk et al.
[4], based on data from 529 patients. Patients were
treated with curative radiotherapy either alone or in
combination with surgery or chemotherapy. Patients
with late dysphagia grade 2 or higher at baseline
were excluded. They found a prevalence of grade
2-4 RTOG swallowing dysfunction at six months
at 23% and swallowing dysfunction at six months
was prognostic for swallowing dysfunction in the
subsequent time period. In multivariate analysis
T-classification (T3-T4) and site (oropharynx or
nasopharynx) together with bilateral irradiation,
weight loss, accelerated radiotherapy and concomi-
tant chemotherapy were identified as individual risk
factors for swallowing dysfunction six months after
completion of radiotherapy. T-classification and site
as risk factors are in agreement with our data. The

observed values from the present study fitted well
with the published normal tissue complication prob-
ability (NTCP) values of <10% for the low-risk
group, 10-30% for the intermediate-risk group and
>30% for the high-risk group for late dysphagia
indicating that the model works well for late dys-
phagia. Similarly, the risk scores also separated
patients with regard to differences in the relative risk
of acute dysphagia, in agreement with the observa-
tions of Langendijk et al. [18].

Other studies of late dysphagia have also found
that T-classification [14,16], site (different subsites)
[14-16,19], age [14,15] and baseline swallowing
function [15] if examined are important risk factors.
Treatment modality (£ chemotherapy among others)
correlates with severe dysphagia in some studies
[15,16] but many studies were not able to identify
concomitant chemotherapy as a risk factor because
of homogeneity of the patients in each study; either
none or all patients received chemotherapy. In the
current study no patients received chemotherapy.

Risk factors for severe acute swallowing dysfunc-
tion in our study included site (different subsites),
age, T- and N-classification, in concordance with
other studies [8-10,19]. Baseline dysphagia and frac-
tions per week were also significant in the present
study, but have not been studied in details in other
studies [2,10,12]. Logemann et al. [2] found that
treatment increased the frequency, severity and clin-
ical manifestations of the swallowing disorders seen
before treatment.

It has been shown that radiation dose to the pha-
ryngeal constrictors and other anatomical areas are
important predictors for dysphagia and studies aim-
ing at identifying dose-volume characteristics and
specific organs at risk for swallowing have been pub-
lished [20-24]. A reduction in the radiation dose to
the swallowing structures with IMRT [25,26] or pro-
ton radiotherapy [27-29] without compromising
tumor dose seems to be possible without exceeding
other normal tissue constraints. Dosimetric factors
were not considered in this analysis; all patients were
treated with standard two-dimensional (2D) tech-
nique resulting in homogenous dose to the swallow-
ing structures and it was not possible to extract
individual dose-volume parameters. The results from
the present study add to the knowledge of factors
important for dysphagia after radiotherapy and may
be important especially for centers not using neither
IMRT nor chemotherapy and may be used in the
identification of risk groups. Identification of risk
groups is important for studies of prophylactic mea-
sures, e.g. dysphagia-sparing radiotherapy [28] or
prophylactic placement of feeding tubes as well as in
selecting patients for rehabilitation, e.g. swallowing
exercises [30] in high-risk patients.



Conclusion

Prognostic models were established to characterize
patients at risk of developing acute or late dysphagia
after RT in the DAHANCA 6&7 trial. The results
may be useful to identify patients who are at high risk
of dysphagia and thus candidates for prophylactic
measures against swallowing dysfunction.
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