A prediction or forecastis a statement or claim that a
particular evenwill occur in thefuture
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Issues In predicting pulmonary
toxicity

Confounding factors

Dose calculation algorithm
Which DVH parameters?
Hypofractionation
Concurrent chemotherapy
Postoperative radiation
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Impact of algorithm on dose
calculation and prediction
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Never be a pioneer:

It’s the early Christian that gets
the fattest lion.

Saki (HH Munro)




PPV = 0.38, SENS = 0.75,
SPEC =0.82, ACC =0.81

Armstrong et al. Annals of Oncology 6:693-697, 1995




Armstrong et al. Annals of Oncology 6:693-697, 1995




Operating characteristics of the relationship betwen V  ..and RP in
the world literature

Series Test characteristics

Armstrong et al. 1995, n =31, V25 | PPV =0.38, SENS = 0.75,
SPEC =0.82, ACC =0.81
Marks et al. 1997, n = 67, Quartiles | PPV =0.30, SENS = 0.56,
SPEC =0.53, ACC =0.54
Graham et al. 1999, n = 99, V20 PPV =0.18, SENS = 0.75,
SPEC =0.49, ACC =0.52
Fu et al. 2001, n =78, V30 PPV = 0.25, SENS = 0.50,
SPEC =0.62, ACC =0.59
Hernando et al. 2001, n = 201, V30 | PPV =0.24, SENS = 0.62,
SPEC =0.52, ACC =0.54

Canadian Systematic Review R+0O 71:127-138, 2004




Pick one published DVH guideline
as the primary rule.

When Possible also adhere to a
chosen secondary rule




Washington University
Hope IJROBP 65:112, 2006

*N=209n0 heterogenelity cort

52 (24%) got pneumonitis
requiring treatment

*Crude incidence 9% uppetr,
25% middle and 35% lower

Model incorporating D,V,
and position most predictive

Dot =no pneumonitis, Circle = pneumonitis




Why does the lower lung appear to
be more sensitive?

Lower lung more physiologically important
Algorithms overestimate dose to upper lung

Cardiac dose likely to be higher in lower

Lower lobe tumour motion — dose aimed at
tumour gets lung instead

Different density of sensitive target cells —
type Il pneumocytes and endothelium?




Irish Clinical Oncology Research
Group Hypofractionation Trial

N=41, RT (no concomitant)
«72GYy In 3Gy fractions
*EPL, No ENI

*Cord <48Gy%

*\/25<30

Late lung

Thirion, Radiotherapy and Oncology, 71 (2004) 1&68-. Updated 10/0¢



Does concurrent chemo increase risk of pneumonitis?

Cisplatin EORTC phase Il trial of weekly and daily
concurrent —no effect

Taxanes — unclear but probably
Weekly gemcitabine (50/fh— DLT — strong effect
Irinotecan — strong effect

Mehta V, IJROBP, 63:5-24, 2005.




Predicting postop toxicity

Metanalysis: Time course of divergence of
survival curves in keeping with time course of
pneumonitis

DVHSs predict classic pneumonitis — Don’t predict
other mechanisms of damage

Pulmonary reserve — susceptiblility to infections,
cardiac disease etc.

Role of direct cardiac damage
NKI : You lose 1% per Gy MLD

Armstrong Lancet Oncology December 2002







