
BackgrouNd
Adjuvant chemotherapy treatment in early stage, resectable lung adenocarcinoma 
remains controversial due to limited therapeutic benefit and a high level of co-
morbidities in this population of patients. In current medical practice, pathological stage 
is the main factor recommending adjuvant treatment for stage II, but not stage I patients. 
Yet a significant number of stage I patients will recur and die of lung cancer. 

The introduction of low-dose computed tomography screening in high-risk patients will 
increase the number of patients diagnosed with early stage lung cancers, creating an 
urgent need for tools to improve treatment decisions in this patient group.  

The cell cycle progression score (CCP) is an RNA expression profile of 31 genes 
coordinately expressed during cell division. It is measured by multiplex, quantitative 
RT-PCR in FFPE tissue derived RNA. The CCP score has prognostic utility in several cancer 
types1-4 and has previously been shown to add significant prognostic stratification within 
stage I and II lung adenocarcinoma patients5. Here we show the development of an 
integrated prognostic model combining the CCP score with pathological stage in order to 
maximize the prognostic utility of both markers.

Methods
A combined prognostic score of pathological stage and the CCP expression score was 
modeled in stage I and II patients without adjuvant treatment from two data sets: the 
Director’s Consortium cohort (DC)6 and surgical FFPE specimen from the MD Anderson 
Cancer Center (MDACC) and the European Institute for Oncology (IEO)5. Expression data 
from the DC cohort were derived from microarrays, the FFPE specimen were analyzed by 
quantitative RT-PCR. To adjust for platform related differences, DC values were centered by 
processing site and scaled by the ratio of the standard deviations of the CCP score in qPCR 
and microarray data. 
The modeling set of 495 patients included 179 patients from the DC cohort and 316 
patients from the MDACC/IEO cohort. The outcome measure was five year disease-specific 
survival.
Coefficients for the combination of CCP and pStage were derived from a bivariate Cox 
proportional hazards model where pathological stage was modeled as numerical variable 
(IA=1, IB=2, IIA=3, IIB=4). The Cox PH model was stratified by cohort.
To ensure consistent contribution of each prognostic factor, both cohorts were evaluated 
individually. The coefficients for the final model were derived from the combination of the 
two cohorts.
The final prognostic score was scaled to represent values between 0 and 80.

suMMarY
A combination of pathological stage and the CCP expression score is a more effective 
predictor of post-surgical risk of cancer-specific death than pathological stage alone. 

A more precise risk assessment can give better guidance in balancing treatment related 
risks with disease-specific survival. 

A validation study is being presented at poster P1.06-026.
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Figure 1. HR for CCP and stage are consistent in each cohort

Prognostic score= 
20* (0.33 * ccP score + 0.52 * stage)+15

Figure 2. 5-year risk of lung cancer specific mortality based on prognostic score 
A risk curve predicting 5-year mortality from lung cancer was developed based on the MDACC/IEO cohort.

hr for ccP hr for stage

Prognostic score

• Hazard ratios for CCP are per unit of CCP (range: -3 to 3)
• Hazard ratios for stage are the increase in hazard with one increased level of stage 
Table 1
Pathological stage and CCP score were significant, independent predictors of lung cancer death. 

Figure 3. 5-year Lung Cancer Mortality Risk
In the untreated MDACC/IEO cohort, pathological stage alone provided estimates of 5-year risk of 
cancer-specific death of 12.6% (stage IA), 22.6% (stage IB), 38.4% (stage IIA) and 60% (stage IIB). In the same cohort, the prognostic 
score could separate stage IA patients with 5-year risk estimates ranging from 6% to 24%.  Similarly increased discrimination of risk 
estimates were observed for stage IB (10% to 42%), stage IIA (21% to 63%) and stage IIB patients (32% to 75%).

cohort 
(events/N)

stage hr 
(95% cI)

ccP hr 
(95% cI)

stage 
p value

ccP 
p value

MDACC/IEO/
DCC 
(90/495)

1.69 
(1.33-2.13)

1.39 
(1.15-1.69) 2.7 x 10-5 7.8 x 10-4
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