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Lung Cancer: 5-yr Survival Rate 

• Stage I: 15% (all cases),  S5: 70%

• Stage II: 5%, S5: 50-55%

• Stage III: 40%, S5: 15-20%

• Stage IV: 40%, S5: <3%











Rationale/Hypothesis

(1). FDG uptake requires phosphorylation 
of FDG to FDG-6-Phosphate by living 
cells.  Therefore, no uptake may mean 
no living cells.

(2). Thus, FDG uptake is an ideal surrogate 
biomarker for cell’s response to therapy.







Specific aims of this study were:

(1). Determine the time-course of metabolic 
tumor response using 18F-FDG PET, after 
RCT or RT in lung cancer and identify the 
earliest time point where the maximum 
metabolic tumor response (MRglc-MMR), 
defined with the nadir of residual 18F-FDG 
uptake, is realized.

(2). Determine the association between the 
levels of MRglc-MMR and subsequent 
complete tumor control at 12 months and 
beyond.



Specific aims of this study were:

(3). Determine the values of MRglc-MMR 
that correspond to tumor control 
probability (TCP) of ≥95%, 90%, 75% 
and 50% at 12 months and beyond, and 
their robustness in predicting tumor 
control. 

(4). Determine the optimum cutoff value of 
MRglc-MMR based on its predicted 
tumor control probability (TCP), 
sensitivity and specificity.













(A). Logistic model of tumor control probability 
(TCP) as a function of residual MRglc measured 
with 18F-FDG uptake 10 days after RCT or RT,

(B). A robust fit is shown of the regression line of 
the logistic model superimposed on the actual 
data points, 

(C). Area under the receiver operating 
characteristic (ROC) curve,

(D). Model probability cut-off curves with 
sensitivity and specificity values [11]. 





Among the ranges of cut-off values,

MRglc-MMR ≤0.071 µmol/min/gm and SUVmax 
≤1.45 carry predicted TCP 80%, sensitivity 100% 
and specificity 63% and are optimum  cutoff 
values. It is also named Metabolic Response 
Biomarker (MRB).   

This means that with this cutoff value, 100% of 
patients with residual cancer will be identified for 
boost dose RT to residual cancer while it also 
carries 37% false positivity. 





1. The nadir values of FDG uptake at S2 after RT of 
RCT are inversely correlated with TCP and likely 
represent remaining tumor burden. 

2. MRB (metabolic response biomarker) is residual 
glucose metabolic rate representing the 
maximum metabolic response (MRglc-MMR) with 
the value of ≤0.071 µmol/min/gm by SKM and 
≤1.45 by SUVmax and  carries predicted TCP 
80%, sensitivity 100% and  specificity 63%.

Conclusions



Follow-Up Validation Study

• A phase II randomized trial for 
validation of the robustness of MRB for 
guiding individualized RT.



Study Schema





Primary Objective: 
[1]. Determine the robustness of MRB for its 

capability in classifying metabolic tumor 
response into two groups: CMR vs. PMR.   

Secondary Objectives:
[1]. Determine the significance of MRB for an 

increase in overall survival.  
[2]. Determine the efficacy of boost RT for local 

tumor control.  
[3]. Determine the tolerance of boost RT. 







1. Glucose metabolism (GM)  is an essential 
cellular function and its altered status in 
response to therapy can be measured in vivo 
non-invasively.

2. Enhanced GM (Warburg’s effect) in cancer 
cells can be exploited for response 
monitoring and guiding personalized therapy.  

3.  MRB determined in our study is a potential 
candidate biomarker for optimized 
radiotherapy. Validation of this MRB is being 
planned.

Overall Conclusions
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