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Impact of Comorbidity on Survival for Locally Advanced Head
and Neck Cancer Patients Treated by Radiotherapy or
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The aim of this study was to investigate the impact of comorbidity on sur-
vival for patients with locally advanced head and neck squamous cell carci-
noma (HNSCCO).

A total of 214 patients with locally advanced HNSCC, treated with radiother-
apy (RT) or RT plus chemotherapy (CT) from January 2000 to December
2003, were included. Comorbidity was scored by the Charlson comorbidity
index (CCI). The patient-, tumor-, and treatment-related variables were
recorded and overall survival (OS) and disease specific survival (DSS) were
calculated.

Seventy-one patients (33%) had at least one comorbid condition. The most
common comorbid condition was liver disease (13.6%). Higher CCI scores
were not significantly correlated with exposure to smoking, alcohol, or betel
quid, but were associated with older age, fewer years of education years, and
no CT (p < 0.05). The 3-year OS and DSS rates were, respectively, 21.9%
and 24.4% for all patients; 25.9% and 26.9% for those with CCI scores of 0,
21.8% and 28.3% for scores of 1, and 3.5% and 7.5% for scores = 2.
Multivariate analysis revealed that a CCI score = 2, stage IV disease, a RT
dose < 70 Gy, and no CT were significant predictors of poorer OS and DSS.
Our data reveal the significant survival impact of comorbidity on patients
with locally advanced HNSCC treated by RT or RT plus CT.

(Chang Gung Med J 2010,33:283-91)
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igarette smoking and alcohol drinking are well

known risk factors

comorbidities such as pulmonary, cardiovascular,

in the development of squa- hepatic, and metabolic diseases."” However, in

mous cell carcinoma of the head and neck (HNSCC).
Besides the carcinogenesis effect, the two substances
are also associated with other significant systemic

Southeast Asia, including Taiwan, another substance,
betel quid, also plays an important role in the etiolo-
gy of HNSCC.®#
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It has been estimated that 400-600 million peo-
ple worldwide consume betel quid. The prevalence
of betel quid chewing in the Taiwanese population is
higher than 10%.° Recently, synergistic effects of
betel quid chewing with cigarette smoking and alco-
hol drinking were found not only in the development
of the upper aerodigestive cancer but also in the pro-
gression of some chronic diseases such as chronic
hepatitis, liver cirrhosis and peptic ulcer.®

Data from North American and European stud-
ies have shown the important role of comorbidity in
the survival and complications in HNSCC patients.*
'® In contrast, the patterns and prevalence of comor-
bidity and its effect on the treatment outcome of
HNSCC patients in areas with high prevalences of
betel quid chewing have seldom been explored. In
this study, we enrolled patients with locally advanced
HNSCC treated by radiotherapy (RT) alone or RT
plus chemotherapy (CT) at a single institution in
southern Taiwan, and used the well validated
Charlson comorbidity index (CCI) to describe their
comorbidity."” The patterns and prevalence of
comorbidity and its prognostic values on overall sur-
vival (OS) and disease specific survival (DSS) were
investigated.

METHODS

Patients eligible for the study were those with
biopsy-proven stage III or IV [according to
American Joint Committee on Cancer (AJCC) stag-
ing system published in 2002] HNSCC of the oral
cavity, oropharynx, hypopharynx or larynx treated
with primary RT or RT plus CT. Patients with recur-
rence or distant metastasis of the disease were
excluded from the study. From January 2000 to
December 2003, a total of 214 consecutive patients
referred to the department of Radiation Oncology at
Kaohsiung Chang Gung Memorial Hospital, a ter-
tiary medical center in southern Taiwan, were
enrolled. The hospital’s review board approved the
study. The patient characteristics, history of exposure
to cigarettes, alcohol, and betel quid, and treatment
related variables are shown in Table 1.

The median age was 51 years (range, 28 to 91
years). Most patients were male (98%), married
(79%), and had stage IV disease (91%). The primary
tumor sites included the oral cavity (38%), orophar-
ynx (31%) and hypopharynx/larynx (31%). The
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Table 1. Patient Characteristics Based on the Charlson Comorbidity Index (CCI)

Variables CClscore
Total 0 1 22 pvalue

Patient number 214 143 (67%) 39 (18%)  32(15%) -
Median age (yr) 51 46 61 59 <0.01
Men 210(98%)  141(98%) 39(100%)  30(%4%) NS
Smoking, yes 188 (88%) 128(89%) 33(85%)  27(84%) NS
Alcohol drinking, yes 167 (78%)  111(78%)  29(74%)  27(84%) NS
Betel quid chewing, yes 159 (74%) 106 (74%)  30(77%)  23(72%) NS
Married 169 (19%)  112(18%)  29(74%)  28(88%) NS
Education < 6 years 17(55%)  70(49%)  25(64%)  22(69%) 0.2
Employed 59(28%)  42(29%)  10(26%)  T(22%) NS
KPS <80 34(16%)  20(14%)  7(18%)  7(22%) NS
AJCC stage IV 195(91%) 131(92%) 36(92%)  28(88%) NS
T4 stage 157(73%) 104 (713%)  33(84%)  20(63%) NS
NI-3 stage 176 (82%) 121(85%)  28(12%)  27(85%) NS
Tumor site

Oral cavity 82(38%)  ST(40%)  13(33%)  12(38%) NS

Oropharynx 67(31%)  43(30%)  14(36%)  1031%) NS

Hypopharynx/Larynx ~ 65(31%)  43(30%)  12(31%)  10(31%) NS
RT dose, > 70 Gy 106 (49%)  76(53%)  17(44%)  13(41%) NS
RT technique

2D technique 109(51%)  74(52%)  18(46%)  17(53%) NS

3D technique 105 (49%) 69 (48%)  21(54%)  15(47%) NS

Combination with CT 114(53%)  90(63%)  16(41%)  8(25%)  <0.01

Abbreviations: KPS: Karnofsky performance status; AJCC: American Joint Committee on
Cancer staging system published in 2002; RT: radiotherapy; 2D: two-dimensional; 3D: three
dimensional; CT: chemotherapy.

prevalence rates of patients who smoked, drank alco-
hol, and chewed betel quid were 88%, 78%, and
74%, respectively. One hundred and eighty patients
(84%) presented with a Karnofsky performance sta-
tus (KPS) score = 80. One hundred and nine patients
(51%) were irradiated with the conventional 2D tech-
nique and the others by the 3D conformal technique.
The median dose was 70 Gy (range: 20-80 Gy). One
hundred and fourteen patients (53%) received a com-
bination of RT with systemic CT. The prescribed reg-
imen of CT was an infusion of cisplatin 80-100
mg/m?2 on day 1 and continous intravenous infusions
of 5-Flurouracil 800-1000 mg/m?2/24 hours on days 1
through 4 each cycle. One cycle of CT was received
by 27 patients (23.7%), two by 44 patients (38.6%),
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and more than two by 43 patients (37.7%).

Patients were regularly followed up after RT
until death or their latest follow-up appointment. The
duration of survival was calculated from the last day
of RT. Patients alive on the last day of follow-up
were censored. Survival curves were estimated by
the Kaplan-Meier method. The log rank test was
used to estimate the statistical significance of differ-
ences between survival curves. The Cox proportional
hazards regression model was used for multivariate
analysis. Differences between variables with categor-
ical data were examined using the chi-square test. A
p value < 0.05 from the two-sided test was regarded
as statistically significant.

RESULTS

Distribution of comorbidity

The distribution of comorbidity for the 214
patients based on the CCI is demonstrated in Table 2.
Seventy-one patients (33%) had at least one comor-
bid condition. Thirty-two (15%) of them had a CCI

Table 2. Comorbidity Distribution Based on the Charlson
Comorbidity Index (n = 214)

Charlson comorbidity index Scores nuriabflein(t% )
Myocardial infarct 1 3 (1.4%)
Congestive heart failure 1 1 (0.5%)
Peripheral vascular disease 1 0 (0%)

Cerebrovascular disease 1 1 (0.5%)

(except hemiplegia)

Dementia 1 1(0.5%)
Chronic pulmonary disease 1 13 (6.1%)
Connective tissue disease 1 1 (0.5%)
Ulcer disease 1 13 (6.1%)
Mild liver disease 1 19 (8.9%)
Diabetes (without complications) 1 5(2.3%)
Diabetes with end organ damage 2 4 (1.9%)
Hemiplegia 2 2 (0.9%)
Moderate or severe renal disease 2 2 (0.9%)
2nd primary tumor (non-metastatic) 2 3 (1.4%)
Leukemia 2 0 (0%)

Lymphoma, Multiple myeloma... 2 0 (0%)

Moderate or severe liver disease 3 10 (4.7%)
2nd metastatic solid tumor 6 0 (0%)

AIDS 6 0 (0%)
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score = 2. The most frequent comorbidity was liver
disease (13.6%), followed by chronic pulmonary dis-
ease (6.1%), and peptic ulcer disease (6.1%). Ten of
the 29 patients with liver disease had moderate or
severe liver cirrhosis, and 19 had chronic hepatitis.
Three patients (1.4%) had concomitant secondary
primary cancers, all of which were in the esophagus.

Variables correlated with CCI score

Table 1 shows the association of patient charac-
teristics, smoking, alcohol drinking, betel quid chew-
ing, and cancer or treatment related variables related
with the CCI score. The CCI score was not signifi-
cantly correlated with exposure to cigarettes, alcohol,
or betel quid. Age, years of education, and RT com-
bined with CT were the only variables found to be
significantly correlated with the CCI score. Patients
with a CCI score = 1 and CCI score = 2 were signifi-
cantly older, had fewer years of education, and were
more likely to have had no CT than patients with
CClI scores of 0 (p < 0.05).

Prognostic factors of survival

The 3-year OS and DSS rates were, respectively,
21.9% and 24.4% for all patients; 25.9% and 26.9%
for those with CCI scores of 0, 21.8% and 28.3% for
scores of 1, and 3.5% and 7.5% for scores = 2 p
value < 0.001, Fig. 1). Post-hoc analysis showed
there were statistically significant differences in the
OS and DSS in the group comparisons of CCI score
= 0 versus CCI score = 2 and CCI score = 1 versus
CCI score = 2. Univariate analysis shown in Table 3
revealed that variables that were significant predic-
tors of poorer OS and DSS included a KPS < 80,
CCI = 2, AJCC stage IV disease, treatment with the
2D technique, an RT dose < 70 Gy, and no CT. Age,
gender, smoking, alcohol drinking, and betel quid
chewing, marital status, years of education, employ-
ment, tumor site, T stage, and N stage were not sig-
nificant predictors of OS or DSS. Multivariate analy-
sis of these significant survival predictors are pre-
sented in Table 4, revealing that a CCI score = 2,
stage IV disease, an RT dose < 70 Gy, and no CT
were significant predictors of poorer OS and DSS.
The risk ratio of death was 2.7 (95% confidence
interval [CI]: 1.7-4.2) for those with a CCI score = 2
compared with those with a CCI score =1. Further
stratification based on pre-treatment stage and CCI
score showed that the 3-year OS and DSS rate were,
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Table 3. Univariate Survival Analysis
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Fig. 1 Comparisons of overall survival and disease specific
survival based on the Charlson comorbidity index (CCI) score
in a cohort of 214 patients with advanced head and neck can-
cer treated by radiotherapy or radiotherapy plus chemothera-

py-

respectively 53.3% and 53.3% for those with stage
III disease and a CCI score = 1, 21.8% and 24.3%
for stage IV and a score = 1, 25.0% and 25.0% for
stage III and a score = 2, and 0% and 0% for stage
IV and a score = 2 (p value < 0.001, Fig. 2), and
Post-hoc analysis showed there were statistically sig-
nificant differences in the OS and DSS in group
comparisons of stage Il and CCI score = 1 versus
stage IV and CCI score = 1, stage IIT and CCI score

Variables Jyear,% pvalue 3 year, % p value

Age
= 40y/o 19.4 0.86 19.4 0.93
40-60 y/o 23.7 26.5
= 60 y/o 19.7 229

Gender
Male 21.8 0.57 243 0.62
Female 25.0 25.0

Smoking
Yes 227 0.44 256 0.35
No 154 154

Alcohol drinking
Yes 20.8 0.95 238 0.83
No 27.1 27.1

Betel quid chewing
Yes 229 0.83 263 0.96
No 174 174

Marital status
Married 235 0.30 25.7 0.37
Unmarried 159 19.5

Education years
< 6 years 19.2 0.42 233 0.69
> 6 years 25.0 255

Occupation status
Employed 29.1 0.14 31.6 023
Not employed 18.7 20.8

KPS
<80 6.4 0.004 9.6 0.005
=80 24.8 273

CCl score
0 259 <0.0001 269 <0.0001
1 21.8 283
=2 35 15

Tumor site
Oral cavity 19.9 0.13 21.6 0.15
Oropharynx 229 259
Hypopharynx/Larynx ~ 23.7 263

AJCC stage
11 414 0.03 414 0.04
v 18.7 215

T stage
Ti1-3 19.1 0.82 19.1 0.90
T4 232 269

N stage
NO 26.7 0.36 26.7 0.39
NI-3 21.0 24.0

RT technique
2D technique 18.7 0.04 19.8 0.03
3D technique 253 29.6

RT dose
<70 Gy 15.5 0.001 179 0.002
=70 Gy 29.1 313

Combination with CT
No 132 <0.0001 143 <0.0001
Yes 29.7 334

Abbreviations: KPS: Karnofsky performance status; CCI: Charlson
comorbidity index; AJCC: American Joint Committee on Cancer staging sys-
tem published in 2002; RT: radiotherapy; 2D: two-dimensional; 3D: three
dimensional; CT: chemotherapy.
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Table 4. Multivariate Survival Analysis

Overall survival Disease specific survival
Variables HR (95% CI) p-value HR (95% CI) p-value
Age (continuous) 1.0 (0.9-1.0) 0.23 1.0 (0.9-1.0) 0.17
Gender (Female v. Male) 2.8 (0.8-9.7) 0.10 2.6 (0.7-8.9) 0.13
Smoking (No v. Yes) 0.9 (0.5-1.7) 0.78 0.9 (0.5-1.8) 0.83
Alcohol drinking (No v. Yes) 0.8 (0.5-1.4) 0.44 0.8 (0.5-1.4) 0.44
Betel quid chewing (No v. Yes) 1.1 (0.7-1.7) 0.77 1.0 (0.6-1.6) 0.96
Marital status (unmarried v. married) 0.9 (0.6-1.3) 0.97 1.0 (0.7-1.6) 0.94
Education years (< 6 v. > 6 years) 0.9 (0.6-1.3) 0.61 0.9 (0.7-1.4) 0.80
Occupation status (Not employed v. Employed) 1.0 (0.7-1.5) 0.96 1.0 (0.7-1.6) 0.83
KPS (2 v. < 80) 1.4 (0.9-2.3) 0.15 1.5(0.9-2.4) 0.12
CClI score (0-1 v. = 2) 2.7(1.7-4.2) <0.001 2.4(1.5-3.8) <0.001
Tumor site (Oral cavity v. Non-oral cavity) 0.7 (0.5-1.1) 0.15 0.8 (0.5-1.1) 0.17
AJCC (I v. 1V) 2.3(1.2-4.7) 0.02 22 (1.1-4.4) 0.03
T stage (T1-3 v. T4) 0.9 (0.6-1.4) 0.71 0.9 (0.6-1.3) 0.49
N stage (NO v. N1-3) 1.4 (0.9-2.2) 0.17 1.4 (0.8-2.2) 0.20
RT technique (2D v. 3D technique) 0.9 (0.6-1.3) 0.46 0.9 (0.6-1.2) 0.40
RT dose (= 70 v. < 70 Gy) 1.5 (1.1-2.1) 0.01 1.5 (1.1-2.1) 0.02
Combination with CT (Yes v. No) 1.8 (1.3-2.6) 0.001 1.9 (1.3-2.7) 0.001

Abbreviations: HR: hazard ratio; CI: confidence interval; KPS: Karnofsky performance status; CCI: Charlson comorbidity index; AJCC:
American Joint Committee on Cancer staging system published in 2002; RT: radiotherapy; 2D: two-dimensional; 3D: three dimensional;
CT: chemotherapy.
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Fig. 2 Comparisons of overall survival and disease specific survival based on the stage and Charlson comorbidity index (CCI)
score in a cohort of 214 patients with advanced head and neck cancer treated by radiotherapy or radiotherapy plus chemotherapy.
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= 1 versus stage IV and CCI score = 2, and stage IV
and CCI score = 1 versus stage IV and CCI score =
2.

DISCUSSION

Comorbidity burden may vary among people in
different geographic regions or races. Racial dispari-
ty in treatment outcomes of patients with HNSCC
have been observed between American white people
and African-American people.?” Chen et al found
laryngeal cancer patients of Hispanic origin had sig-
nificantly less comorbidity compared with
Caucasian and African-American patients."” Paleri et
al pointed out that comorbidity should be taken into
account when treatment results across regions and
countries are compared in patients with HNSCC."?

This study describes for the first time the pat-
terns and prevalence of comorbidity and its prognos-
tic value on survival for HNSCC patients in an area
with a high prevalence of betel quid chewing. Most
studies on this subject are from Caucasians or areas
where tobacco and alcohol are the potential etiolo-
gies of HNSCC and related chronic diseases. The
prevalence of comorbidity in these studies ranged
from 50 to 70%, which might vary according to the
different comorbidity indexes used.""'¥ Rogers et al
used the Adult Comorbidity Evaluation (ACE-27)
and found 53% of 157 patients with HNSCC had at
least one comorbidity."® Piccirillo et al studied the
comorbidity of 7131 HNSCC patients from the
Surveillance Epidemiology and End Results (SEER)
database in the U.S.A. and found prevalence rates of
comorbidity of 34.6%, 21.2%, 12.7%, 9.5%, and
22.1% for CCI scores of 0, 1, 2, 3, and = 4, respec-
tively.?” We also used the CCI score to define
comorbidity because of its predictive ability and rel-
ative ease of derivation but observed the prevalence
and severity of comorbidity in our patients was much
lower than those in previous studies. Only 33%
patients had a CCI score = 1, and 15% had a CCI
score = 2.

Cardiovascular and pulmonary diseases are the
most common comorbid conditions in data on
Caucasians. In current study, the most frequent
comorbid condition was liver disease, followed by
pulmonary and gastrointestinal disease. It was not
surprising to find liver disease was the leading
comorbid condition in our cohort. Epidemiological
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research has demonstrated Taiwan is an endemic area
for viral hepatitis, especially hepatitis B virus and
hepatitis C virus infections.*** In addition, the com-
bined effects of betel quid chewing, smoking, and
alcohol drinking with virus infection on chronic
hepatitis and liver cirrhosis have been observed in
Taiwanese.®® Chronic hepatotoxicity induced after
long-term use of betel quid has been found in some
studies.®*

Little doubt exists about the causal relationship
between the abuse of cigarettes and alcohol and
some chronic diseases in the general population. In
contrast, we did not find that abuse of these sub-
stances increased the comorbidity burden in our
cohort. Similar findings in other series revealed no
significant correlation between alcohol/cigarette
abuse and the comorbidity burden in HNSCC
patients."*'® Population- based epidemiological
research is needed to clarify this discrepancy.

A number of reports have proven the major role
of comorbidity in the treatment outcome of HNSCC
patients.”'® Feinstein et al reported on 192 patients
with laryngeal cancer and found that overall survival
after 5 years was 54% in the absence of comorbidity,
and 15% when comorbidity was present.” Hall et al
analyzed 655 patients with HNSCC and found
patients with comorbidity had a 23% 5-year survival
and those without had 59% survival."” Our data,
focusing on a group of patients with advanced
HNSCC who were treated by RT or RT plus CT,
echoed this result and showed that comorbidity is an
adverse survival prognostic factor.

Some reports announced that the impact of
comorbidity on survival is not similar in different
cancers, but may be of greatest prognostic signifi-
cance among cancers with the highest survival rates
and least significant in those with the lowest survival
rates.®® Alho et al stressed the differentiated prog-
nostic impact of comorbidity in HNSCC patients,
and reported that the excess risk associated with
comorbidity was confined to subjects under 65 years
old, and those with tongue or laryngeal tumors or
stage I-II cancer."® In our cohort, most patients were
in advanced stages and had poor survival outcomes.
However, the prognostic survival impact of comor-
bidity was still significant and the probability of
death for patients with a CCI score = 2 increased to
2.7 times that of those with a CCI score = 1.
Further, we observed the mean survival for patients
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with stage IV and a CCI score = 2 was only seven
months, which might indicate that a conservative,
palliative schedule of RT would be advantageous to
these patients.

Many clinical trials have proved the survival
benefits of CT in treating HNSCC. However,
patients with more comorbidity usually have poorer
general health conditions, and systemic CT is riskier
for them. Whether comorbidity affects the treatment
selection in cancer patients is controversial."*'*!” We
observed both comorbidity and no CT were indepen-
dent poor survival predictors but more patients with
high comorbidity burden were treated by RT alone
than RT plus CT. Therefore, in the clinical setting, it
has become a challenging and difficult issue for
patients and physicians to choose a combination of
CT if patients have a high comorbidity burden.

This study was a retrospective chart-based
assessment and selection bias might exist in the col-
lection of comorbidity data. However, the results
show comorbidity may vary in different areas, and
highlight the significant survival impact of comor-
bidity for patients with advanced HNSCC treated by
RT or RT plus CT. The results also justify the need
for prospective data collection of comorbidity in rou-
tine clinical practice with the integration of the
comorbidity index into the current TNM staging sys-
tem in treatment selection and outcome prediction.
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