


Table 5 Percent agreement, percent disagreement, and observed agreement correctedfor chance referencing patient cases that underwent blinded quality control review intheColorado
SPORE sputum screeningprogramA

total of 86 cases underwent an initial and second blinded quality control review. Overall agreement with initial diagnosis was 84.9%; disagreement was 15.1%.Overallagreementby
ic statistics was 0.80 (P = < 0.001).Concordance

and discordance KstatisticsSiteâ€•

N % agree % disagree K SEPOverall

86 84.9 15.1 0.80 0.06<0.001Site
1 42 78.6 21.4 0.71 0.08<0.001Site
2 20 100.0 0 1.00 0.16<0.001Site
3 24 83.3 16.7 0.77 0.1 1<0.001a

Site I, Denver Presbyterian/St. Luke's Medical Center; Site 2, St. Mary's Hospital and Medical Center; Site 3, Denver Veterans Affairs Medical Center.

Table 6 Mean t'aluesfor age, FEy1 % predicted, FEV1:FVC, and pack-years smoked of Colorado SPORE participants by cytologicaldiagnosisA

total of 533 participants provided sputum samples that yielded a diagnosis. The mean age of these participants ranged between 64.8â€”73.0; % predicted and FEV@ :FVCranged
between 29.5â€”39.7and 38â€”47.1.respectively. Pack-years smoked had a mean range of between68.6â€”118.3.Age

I@ Predictedâ€• FE1 :FVC Pack-yrs

Diagnosisâ€• N Mean SE Mean SE Mean SE MeanSE0

68 67.6 1.1 37.2 1.7 45.6 1.4 76.23.71
61 64.9 1.1 39.7 1.8 47.1 1.3 74.64.72

258 66.8 0.5 38.9 0.8 46.8 0.7 68.61.83
133 67.2 0.8 38.3 1.2 45.9 0.9 67.62.34

4 73.0 1.3 29.5 3.4 44.5 3.3 I 18.324.35
5 64.8 5.7 39.2 7.4 46.6 7.2 90.118.36
4 69.3 25.5 34.0 9.0 38.0 5.8 73.925.5a

@ no significant abnormalities; 1, regular metaplasia; 2, mild dysplasia; 3, moderate dysplasia; 4, severe (marked) dysplasia; 5. carcinoma in situ; 6, invasive carcinoma.
b Percentage of predicted measurements for forced expiratory volume in I s, referencing normative values adjusted for age, sex, and race.

SPUTUM CYTOLOGY IN AIRFLOW-OBSTRUCtED PATIENTS

tudinally follow participants of the Colorado SPORE screening program
by means of annual sputum examinations should elucidate more defini
tive answers on this subject.

Both univariateand multivaniateanalysis suggest that the total number
of pack-years of smoking history decreases by severity of cytological
diagnosis and that those individuals with mild to moderate atypia were
more likely to have quit smoking than those with normal sputum cytology
results. Definitive explanations for these unanticipated findings are not
feasible at this time due to the relatively small study sample size and
limitations in the types of data that were collected. A potentially impor
tant data omission was information on symptomology. Many individuals
either quit smoking or reduced their cigarette consumption rate after the
onset of chronic respiratory symptoms linked with the effects of long
term smoking on the bronchial airways (cough, wheezing, dyspnea, and
sputum production). Accordingly, there may have been a higher preva
lence of such symptoms in those study participants who were ex-smokers
or who had fewer pack-years of smoking history. Such symptoms, in
turn, could have been influencing variables on cytological outcome.
Future studies may be warranted on this issue.

As stated above, participants of the screening program are being
offered annual sputum cytological examinations as well as being
monitored for changes in clinical status. Moreover, screening program
participants with cytodiagnoses of moderate to severe (marked) dys
plasia and carcinoma in situ are being entered (after consent) into the
Colorado SPORE's various lung cancer prevention and early detec
tion trials, most of which require serial collections of urine, serum,
sputum, bronchial biopsy material and brushings, and tumor tissue
(when relevant). Collectively, the data that will emerge from these
interrelated initiatives should provide new information on the se
quence and prognostic significance of cytological and histological
changes as well as biomarker expression patterns that occur in pre
and early lung neoplasia. Due to the high yield of abnormal cytology
found in our study sample of current and ex-smokers with COPD and
smoking histories of 40 or more pack-years, we recommend that such
individuals be considered as excellent candidates for research inves
tigations focusing on lung cancer prevention and early detection.
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cytodiagnostic outcome showed no apparent association individually,

the possibility existed that, when taken collectively, patterns of asso
ciation could emerge. Consequently, exploratory multivariate analy
ses of this data set were attempted.

Collapsing cytodiagnostic categories 0 and 1 (no significant
abnormalities and regular metaplasia) and 2 and 3 (mild dysplasia
and moderate dysplasia), a step-down logistic regression model
was fit with the following as potential independent variables: age,
sex, years smoked, pack year history, current smoking status,
predicted FEV1 percentage, and FEV1:FVC ratio. All of the van
ables were eventually removed except pack-years, which was
significantly (P < 0.02) and negatively associated with cytological
diagnosis. The last variable removed before the final step, and the
only other variable to even approach statistical significance
(P = 0.06), was current smoking status, which was also negatively
associated with the cytological diagnosis. This confirmed the uni
variate results previously given and eliminated other multivaniate
associations, at least in this data set.

DISCUSSION

Initial results of the Colorado SPORE sputum cytology screening
program did reveal high rates of cytological abnormalities in our study
sample of patients with COPD and smoking histories of 40 or more
pack-years. A finding of particular interest was the proportion of partic
ipants who presented with moderate to severe dysplasia (26%). Because
former studies have reported that individuals with these cytodiagnoses are
at high risk for the development of lung cancer (33â€”36),this result
suggests our study population represents a subclass of current and ex
smokers who could ultimately benefit from routine cytomorphologically

based screening for this disease. Certainly, the National Cancer Institute
Cooperative Early Lung Cancer Detection Program (discussed earlier)
demonstrated that persons diagnosed with lung cancer by sputum cytol
ogy alone had an extremely favorable outcome in terms of survivorship
(17). Similar findings have also been reported in more recent studies to
assess survival rates in patients with radiologically occult lung cancer
who were diagnosed by sputum cytology (37, 38). Our efforts to longi
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