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Head and neck cancer
e

Number of estimated head and neck cancer
cases in the world, Globocan, 2020

Cases Nasal cavity
Oral 377,713
Oropharynx 98,412
Hypopharynx 84,254
Larynx 184,615

TOTAL 744,994

" Masopharynx

Oropharyna

§ Hypopharynz

Head and neck cancer = oral cavity, oropharynx, hypopharynx, larynx
Upper aerodigestive tract cancer (UADT) = oral cavity, pharynx, larynx + esophagus

For epidemiologic studies, we combine these
sites since they have shared etiology of tobacco
and alcohol




Previous Literature
N

Epidemiologic studies generally support an association
between cigar smoking and HNC risk, but studies may be
limited by

o Small sample sizes, imprecise estimates

o Difficulty considering exclusive cigar smokers

We used the INHANCE pooled data to analyze the association
between cigar smoking and HNC

O stratified by cigarette smoking,

O and among exclusive and predominant cigar smokers.



Methods

INHANCE: The International Head
and Neck Cancer Epidemiology
(INHANCE) Consortium is a
collaboration of research groups
leading large scale epidemiology
studies of head and neck cancer.

https:/ /inhance.utah.edu/

Pooled data

19 case-control studies
13,935 HNC cases
18,691 controls

A few centers in the multicenter studies
were excluded from analyses of cigar
smoking since no cases or controls
reported using cigars (811 cases and

1095 controls)
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Statistical Methods |
e

Hierarchical logistic regression to estimate odds ratios
(ORs) and 95% confidence intervals (Cls)

o Study center included as a random effect to account for
heterogeneity across centers

0 Adjusted for age, sex, race/ethnicity, education, alcohol use
(mL of ethanol per day), cigarette smoking (years), and
pipe smoking (years)


Presenter
Presentation Notes
Forms of adjustment variables:
Sex (dichotomous)
Age (continuous years)
Race (categorical indicator for white, Black, Hispanic, Asian and Pacific Islander, and other races/ethnicities)
Education (categorical indicator for no education or junior high school or less, some high school, high school graduate, technical school or some college, and college graduate or more)
Frequency of alcohol use (continuous ml/day truncated at the 95th percentile among alcohol drinkers to account for extreme values)
Duration cigarette smoking (continuous years)
Duration cigar smoking (continuous years)
Duration pipe smoking (continuous years)
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Cigar Smoking

o Ever

0 Frequency (times/day)
o Duration (years)

0 Cumulative (frequency * duration * 4g tobacco/cigar )

o Analyses of ever, frequency, duration and cumulative
cigar smoking were stratified by cigarette smoking



Statistical methods Il

Exclusive Use

0 Exclusive cigar smoking defined as ever smoking cigars and never smoking cigarettes
or pipes

Dominant and Predominant Use

1 Calculated total lifetime tobacco grams from cigarettes, cigars, and pipes consumed
based on IARC equivalence estimates

Frequency multiplied by duration
1 cigarette = 1 gram
1 cigar = 4 grams
1 pipe = 3.5 grams
1 Dominant cigar use defined as 100% lifetime use of only cigars

1 Predominant cigar use defined as 66.6% to 99.9% of lifetime use of only cigars



Characteristics of Head and Neck Cancer Cases and
Controls in the INHANCE Consortium, 1981-2007

n % N %

Race/ethnicity

Asian /Pacific Islander 49 0.4 84 0.4
Black 581 4.2 674 3.6
Hispanic/Latino 213 1.5 429 2.3
Latin American 3,955 28.4 3,214 17.2
Non-Hispanic white 2,014 64.7 14,124 75.6
Other 123 0.9 166 0.9
Sex

Male 11,108 79.7 13,025 69.7

Female 2,827 20.3 5,666 30.3



Cigar Smoking and HNC among Never Cigarette Smokers

| NCases NComtols OR__95%CI Ly

Cigar Smoking

Never 1,567 6,824 1 Referent
Ever 171 155 2.54 1.93,3.34
Missing 1 4
Frequency (cigars/day)
Never 1,567 6,824 1 Referent
1-10 130 136 1.99 1.47,2.71
>10 39 14 10.13 4.96, 20.67
Missing 3 9
P for trend <0.0001

Odds ratios adjusted for age, sex, race/ethnicity, education, frequency of alcohol use, duration of pipe smoking.

Ever smoking cigars was associated with increased HNC risk
HNC risk appeared to increase with increasing frequency



Cigar Smoking and HNC among Never Cigarette Smokers

Cigar Smoking N Cases N Controls JOR __195% Cl

Duration (years)

Never 1,567 6,824 1
1-10 19 52 0.91
11-20 18 19 2.42
21-30 18 24 1.92
31-40 43 29 3.78
>40 68 27 5.62

Missing 6 8

P for trend <0.0001

Cumulative (cigar-years)
Never 1,567 6,824 1
1-10 18 44 0.96
11-20 20 41 1.15
>20 127 64 4.87

Missing 7 10

P for trend <0.0001

Referent

0.51, 1.62
1.18, 4.95
0.95, 3.85
2.18, 6.55
3.29, 9.60

Referent

0.52,1.77
0.63, 2.11
3.36, 7.06

Odds ratios adjusted for age, sex, race/ethnicity, education, frequency of alcohol use, duration of pipe smoking.

HNC risk increased with increasing duration and cumulative use of cigar smoking



Cigar Smoking and HNC risk

among Ever Cigarette Smokers

Cigar Smoking

Never 10,525 9,759 1.00 Referent
Ever 779 814 0.90 0.78, 1.02
Missing 15 14

Frequency (cigars/day)

Never 10,525 9,759 1.00 Referent
1-10 550 618 0.89 0.77,1.03
>10 184 155 0.99 0.74, 1.32
Missing 60 55

P for trend 0.62

Odds ratios adjusted for age, sex, race/ethnicity, education, frequency of alcohol use,
duration of cigarette smoking, duration of pipe smoking.

Never cigar smokers include cigarette smokers, so the OR is estimating the
*added™ risk of cigar use, but cigar use is fairly infrequent relative to cigarette
use



Cigar Smoking and HNC among Ever Cigarette Smokers

N Cases N Controls OR 95% ClI
Duration (years)
Never 10,525 9,759 1 Referent
1-10 331 391 0.77 0.64, 0.92
11-20 114 130 1.04 0.77, 1.42
21-30 99 113 0.98 0.70, 1.36
31-40 Q1 /78 1.20 0.83, 1.72
>40 123 87 1.04 0.73, 1.48
Missing 36 29
P for trend 0.63
Cumulative (cigar-years)
Never 10,525 9,759 1 Referent
1-10 162 245 0.71 0.56, 0.90
11-20 226 228 0.99 0.79, 1.23
>20 337 296 1.01 0.82, 1.25
Missing 69 59
P for trend 0.05

Odds ratios adjusted for age, sex, race/ethnicity, education, frequency of alcohol use,
duration of cigarette smoking, duration of pipe smoking.



Exclusive and Joint Use, and HNC risk
.77V

Exclusive/Joint Tobacco Smoking N Cases N Controls OR 95% CI

Never smoker 1,567 7,154 1 Referent

Cigarette, cigar, and pipe 211 277 2.42 1.96, 2.99
Cigarette and cigar 566 541 3.05 2.61,3.56
Cigarette and pipe 371 445 2.94 2.49, 3.48
Cigar and pipe 61 52 3.44 2.29,5.17
Cigarette only 10,880 9,996 3.93 3.67,4.22
Cigar only 110 103 3.49 2.58,4.73
Pipe only 77 71 3.71 2.59, 5.33

Missing 92 52



Dominant and Predominant Use

Never smoker 1,567 7,154 Referent

Predominantly cigarette 659 736 2.88 2.51,3.30
Only cigarette 10,755 9,895 3.94 3.67,4.23
Predominantly cigar 131 111 3.22 2.38, 4.35
Only cigar 107 Q7 3.56 2.62, 4.86
Predominantly pipe 48 50 2.93 1.89, 4.55
Only pipe 75 70 3.67 2.55,5.28
Less 66.0% for any smoking product 237 261 2.72 2.20, 3.35

Missing 356 317



Summary
I

Cigar smoking was associated with increased HNC risk

o Among never cigarette smokers

Including dose response trends for frequency, duration and cumulative
cigar use

O Increased HNC risk is observed among exclusive cigar users

and among dominant /predominant cigar users

Increased risk of HNC among cigar smokers had
magnitude of associations similar to that for cigarette
smoking
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Table 1. Characteristics of Head and Neck Cancer Cases and Controls in the International Head and Neck Cancer
Epidemiology Consortium, 1981-20072

Characteristic g:ég; % ngircc))fls %
Total ‘ ‘ 13,935 ’ 18,691
Race/ethnicity®
Asian/Pacific Islander 49 0.4 84 0.4
Black 581 4.2 674 3.6
Hispanic/Latino 213 1.5 429 2.3
Latin American 3,955 28.4 3,214 17.2
Non-Hispanic white 9,014 64.7 14,124 75.6
Other 123 0.9 166 0.9
Age, years
17-39 502 3.6 1,356 7.3
40-44 766 5.5 1,345 7.2
45-49 1,508 10.8 2,042 10.9
50-54 2,169 15.6 2,808 15.0
55-59 2,537 18.2 3,108 16.6
60-64 2,340 16.8 2,827 15.1
6569 1,936 13.9 2,408 12.9
70-74 1,341 9.6 1,774 9.5

75-96 836 6.0 1,023 5.5




Table 1. Continued

Characteristic 2:;3; % Czrc:igls %

Sex

Male 11,108 79.7 13,025 69.7

Female 2,827 20.3 5,666 30.3
Educational level®

No formal education 280 2.0 190 1.0

Less than junior high school 5,656 40.6 7,081 37.9

Some high school 2,077 14.9 2,267 121

High school graduate 1,849 13.3 2,280 12.2

Vocational school, some college 2,068 14.8 3,456 18.5

College graduate/postgraduate 1,278 9.2 2,768 14.8

Missing 730 5.2 651 3.5
Tumor site

Head and neck (not otherwise specified) 314 2.3

Hypopharynx 1,026 7.4

Larynx 3,461 24.8

Oral cavity 4,110 29.5

Oral/pharynx (not otherwise specified) 1,190 8.5

Oropharynx 3,834 27.5




Web Table 1. Odds Ratios for Cigar Smoking and Head and Neck Cancer Stratified by Tumor Site,

Region, Sex, and Age in the International Head and Neck Cancer Epidemiology (INHANCE)

Consortium

Tumor Site9

Never Smokerf
Ever Smoker
Never Smoker
Ever Smoker
Never Smoker
Ever Smoker
Never Smoker
Ever Smoker
Never Smoker
Ever Smoker
Never Smoker
Ever Smoker
Never Smoker
Smoker

Ever

Cases

600
61

541
71

58
11

483
60

205
21

178
17

1142
146

Never Cigarette Smoking

Controls

6824
155

6,824
155

6,394
139

6,824
155

6,824
155

5,501
63

5696
155

OR"

1.0
2.83

1.0
2.34

1.0
2.51

1.0
2.31

1.0
2.52

1.0
6.31

1.0
277

95% ClI

Referent
1.91,4.17

Referent
1.59, 3.42

Referent

0.90, 6.97

Referent
1.54, 3.45

Referent
1.34,4.74

Referent
3.09, 12.92

Referent
2.08, 3.71

Cases

2,931
240

3,753
305

855
52

2,898
253

859
64

2,737
153

7,490
678

Ever Cigarette Smoking

Controls

9,759
814

9,759
814

9,076
675

9,759
814

9,759
814

7,557
471

8,214
782

ORc

1.0
0.90

1.0
0.96

1.0
0.83

1.0
0.97

1.0
0.84

1.0
0.77

1.0
0.89

95% ClI

Referent
0.74, 1.09

Referent
0.80, 1.15

Referent

0.57,1.22

Referent
0.80, 1.17

Referent
0.60, 1.17

Referent
0.59, 1.01

Referent
0.77, 1.02



Web Table 1. Odds Ratios for Cigar Smoking and Head and Neck Cancer Stratified by Region in
the International Head and Neck Cancer Epi iology (INHANCE) Consortium

Never Cigarette Smoking Ever Cigarette Smoking
Cases Controls ORP  95% Cl Cases Controls ORc 95% ClI
Never Smoker 336 2873 1.0 Referent 3,182 4,010 1.0 Referent
Ever Smoker 16 16 5.54 2.16,14.21 282 266 0.99 0.75, 1.29
0 1 3 10
Never Smoker 854 2,565 1.0 Referent 3,660 3,591 1.0 Referent

Ever Smoker 117 128 1.50 1.05,2.15 338 414 0.90 0.74,1.11

1 3 10 4
Never Smoker 377 1,386 1.0 Referent 3,683 2,158 1.0 Referent
Ever Smoker 38 11 - 159 134 0.69 0.49, 0.98
0 0 2 0



Web Table 1. Odds Ratios for Cigar Smoking and Head and Neck Cancer Stratified by Sex, and Age

in the International Head and Neck Cancer Epi

P coses
732
3
| Missing [
835
160
| Missing [V
Age

279
5
| Missing [V
1,288
166
| Missing [

Controls

3,236

3,588
153

1,157
10
2

5,667
145
2

ORP

1.0
21.98

1.0
2.44

1.0
1.78

1.0
2.90

Never Cigarette Smoking

95% ClI Cases
Referent 1,876
4.11,117.52 29
3
Referent 8,649
1.82, 3.26 750
12
Referent 855
0.51, 6.20 33
2
Referent 9,670
2.18, 3.86 746
13

Ever Cigarette Smoking

Controls ORc  95% ClI
2,091 1.0 Referent
10 2.56 1.02, 6.42
3
7,668 1.0 Referent
804 0.92 0.80, 1.05
11
1,358 1.0 Referent
46 1.02 0.57,1.83
3
8,401 1.0 Referent
768 0.87 0.76, 0.99

11
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