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Background

Table 1

 Each year 50,000 individuals in the United States and 500,000 worldwide are
diagnosed with head and neck squamous cell carcinoma (HNSCC).

Demographics and other characteristics of study subjects

Results

Table 3
Logistics Regression Analysis of Risk Groups derived by Multivariate Recursive Partitioning

 The main risk factors are tobacco and alcohol use and human papillomavirus
(HPV) infection.
 Early detection tests are needed because the majority of patients present in
late stage when cure rates reach only 40%.
 Salivary soluble CD44 (solCD44), a tumor initiating marker and total protein
may be useful diagnostic markers for HNSCC.
 Since minority patients and those of low socioeconomic status (SES) suffer
disproportionately from this disease, such a test should be simple, noninvasive,
and inexpensive so that patients with limited access to expert diagnosis might
also have access to screening.

Methodology
 A case-control, hospital-based design with 150 oral cavity (OC) and
oropharyngeal (OP) cases and 150 frequency-matched controls was used
to determine whether soluble CD44 (CD44) and total protein levels in oral
rinses were associated with oral cancer independent of age, gender, race,
ethnicity, tobacco and alcohol use, and socioeconomic status (SES).
 The performance of the marker panel developed using data from the
hospital-based case-control study, was evaluated in 150 participants from
a target screening community previously determined to be at elevated risk
for oral cancer due to poverty and smoking.
 Levels of solCD44 (normal and variant isoforms) were measured using a
sandwich ELISA assay (eBioscience), with previously published
modifications (1-3). We performed the DC protein assay (Bio-Rad
Laboratories) according to the manufacturer’s protocol using saliva
samples prepared as previously published. Each sample was tested in
duplicate and the technician was blinded to disease status.
 Patient groups were compared with respect to the distribution of
potentially important categorical covariates. Logistic regression analysis
and multivariate recursive partitioning was used to assess the association
between markers and the risk for oral cancer. Odds ratio (OR) estimates
were reported with corresponding 95% confidence interval (95%CI) and
area under the curve (AUC) of the receiver operating characteristic curve
(ROC) for fitted models. Kaplan-Meier and Cox regression models were
used to evaluate progression-free survival (PFS) and overall survival (OS).
Hazard ratio (HR) estimates and corresponding 95%CI are reported (SAS
version 9.2 and R package).

Figure 2
Kaplan-Meier Curves demonstrating significant differences in PFS and OS
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 There were no significant differences between cases
and controls with respect to age, gender, race, SES,
oral health, smoking history, alcohol habit or enrollment
clinic (Figure 1, Table 1)
 CD44 and protein were higher in cases compared to
controls at the p<0.05 level when risk factors and
demographics were considered.
 In cases but not in controls, CD44 was significantly
higher in subjects who were older, had worse gargle
ability, and more teeth loss. CD44 and protein did not
differ significantly by TNM status or HPV status.
 In univariate analysis, CD44 and total protein were
significantly associated with cancer status The AUC was
improved to 0.763 in a multivariable model including
adjustments for important variables and their
interactions (Table 2).
 Analysis using multivariate recursive partitioning
resulted in a reference group and 4 risk groups for
cancer (Table 3).
 Sensitivity was 80.7% for Stages I-IV and 85% for
Stage I-II. Specificity was 48.7% for the hospital-based
cohort. For the target screening group, specificity was
74% (n=150) after one baseline evaluation but reached
95% in subjects retested at one year (n=95).
 Based on multivariate analysis including tumor stage,
age, gender, race and ethnicity, and SES hospital-based
cases that had CD44 levels ≥ 5.33 ng/ml, had reduced
PFS and OS compared with cases in the reference
group. Kaplan-Meier curves shown in Figure 2.

Conclusions
 Salivary CD44 and total protein levels are significantly
associated with oral cavity and oropharyngeal cancer.
 A larger study with longer follow-up period and attention
to behavioral changes is needed to validate this simple,
inexpensive and noninvasive test as a screening tool.
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Table 2 Prediction Models for Oral Cancer – Logistic Regression, all patients
Excluded from Study (n=19)
•
Not meeting inclusion criteria
(n=13)
•
Declined to participate (n=0)
•
Other reasons (n=6)
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Control sample collection (n=171)
•
Met inclusion criteria after medical record
review and questionnaire (n=150)
•
Did not meet inclusion criteria (Excluded
from Analysis) (n=21)
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•
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record review and questionnaire
(n=150)
•
Did not meet inclusion criteria
(Excluded from Analysis) (n= 17)
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