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Purpose: To investigate,at whattime point in therapy thepatienthemoglobin (Hgb) levelsand thebloodperfusionin cervical cancer
havethegreatestimpacton outcomeprediction of radiation/chemotherapy(RT/CT).

Method and Materials: Eighty-eightpatients with cervical cancerstages IB2-IVA weretreatedwith standardRT/CT. Serialweekly
bloodtests,includingHgb levels, werecollectedandall patients underwent4 serialDCE-MRI: pre-RT, at 2-2.5weeks,at 4-5 weeks
duringRT and1-2 months post-RT. Meanfollow-up was4.7(range0.1-9.0)years.Hgb level, representing systemicoxygenation,and
the lowest 10th percentileof signal intensity within tumor(SI10), representing local tumor blood supply,werecombinedandevaluated
for various timepointsto predict theeffectivenessof RT/CT.Outcomeanalyseswere carried out with Mann-Whitneyrank-sumtest
andKaplan-Meier method.

Results: In separateanalyses, thebesttime for outcomeprediction for either Hgb or SI10 wasat 2-2.5weeksinto treatmentanda
doseof 20-25 Gy. The p-value for local tumorcontrolwas<0.001and0.013for Hgb2wk and SI102wk respectively, significantly better
thanat theothertime points,ranging0.02-0.4 for Hgb and0.06-0.95for SI10. Low tumoroxygenation,reflectedby simultaneously
low Hgb andlow SI10,signif icantly correlatedwith local tumor recurrence.The5-year local recurrenceratesare 45% vs.7% at 2-2.5
weeks(p<0.001) respectively,comparedto 36%vs.9% at pre-therapy(p=0.003),and37%vs.9% at 4-5 weeks (p=0.003).

Conclusion:Combining information of patient Hgb levelsandtumor perfusion providesa good indirectmeasure of thetumor
oxygenation in cervicalcancer. This studyindicatedthatexaminations performedearly in therapyat a doseof 20-25 Gy, significantly
correlatedwith therapyoutcome,and couldbeusedto identify earlythosepatientsat risk of local tumor recurrence.
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