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INTRODUCTION:

 Small-cell lung cancer : aggressive disease , represents 15% of all lung
cancers.

 Only 30% of patients present with limited-stage disease (LS-SCLC) at
diagnosis.

e Current standard of treatment for limited stage SCLC is
Chemoradiation

e Several trials have examined the optimal radiotherapy schedule.



e Turrisi et al. (1999 ): Superior OS and DFS with hyperfractionated twice-
daily radiotherapy (BID), compared to a conventionally fractionated once-
daily (OD) schedule, both with a total dose of 45 Gy.

e CONVERT trial compared 45 Gy/30# BID with dose escalation of OD to 66
Gy, and dose escalation was not superior to the 45 Gy/30 BID schedule

e Despite the favorable outcomes with 45 Gy/30 BID, not universally
adopted- a recent survey with 309 physicians in the US showed that 76%
recognized that OD remains more common

e The main reason to limit the adoption of hyperfractionation involves the
logistical complexity to execute the treatment ,concerns about toxicity,
especially esophagitis.



OBJECTIVES

e To assess Once daily (OD) chemoradiation effectiveness for LS-SCLC
compared with twice daily (BID) chemoradiation.

e The current meta-analysis aims to compare the data of LS-SCLC
patients treated with OD (HYPO or CONV) versus BID.




MATERIALS & METHODS:

e Following the Preferred Reporting Iltems for Systematic Reviews and MetaAnalyses
(PRISMA) guideline, eligible RCTs comparing OD and BID were identified on electronic
databases from 1990 up to June 2021.

e Two reviewers individually performed the research using a standardized method,
selected the articles initially by title and abstract, and then read the full article. A
third reviewer settled discrepancies

* A meta-analysis was performed to compare OS, PFS and toxicity.

e A metaregression analysis was conducted to explore the influence of fractionation,
BED, the proportion of patients treated with prophylactic cranial irradiation (PCl),
elective nodal irradiation (ENI), and the start of radiotherapy (week 1 or week 4).



RESULTS



e Five RCTs with a total of 1941 patients : OD (965 patients ) vs. BID (930 patients)
e Median follow-up: 45 months (range 24-60 months)

e RT techniques: one RCT used 3DRT (157patients),
two IMRT/3DRT (1185 patients),
one 2DRT (417patients), and

one IMRT (182 patients).
e ENI was included in two RCTs.

e OD schedule: Conventional in 3RCTs (with median dose: 66 Gy range 45-70 Gy, )

Hypofractionated in 2RCTs (with median dose:42-65 Gy in 15-25#
e BID schedule :45 Gy/30 fractions in all with BED of 51.75 Gy10.

e BED Gy10 in HYPO (range:53.7-81.25Gy10) and CONV studies (range 53.1-84Gy10)



Talsle 1
Characterstics of randomized clinkcal studies included in the meta-analysis.

Characteris ks Turrsd et al [11] Grenberg et al [18] CONVERT [12] Eo Qiu et al. [12] CALGE[RTDG [26]

Destn Randomized phase 111 Rasdomized phasa 11 Randomized phase 111 Randomized phase 11 Ramdomized phase 111

Fallioww -up ({nvedian) &0 munths 59 months 45 months 243 months 33.6 months

Sex X (maleffemale) SE/2% 49/51% 54/46% 82/18% 49/51%

Total Sample (n) a7 157 638 182 638

Clindcal Stage Elighility Criteria Limited Stage (disesse Limdved Stage (disease Limited Stage (Veterans Limited Stage (Veberans Limdted Stage (disease
confimed o one hemdthorax confimed o one hemithorax Admin stration Lung Canoer Adminlstration Lung Cancer restricted o omne hemithorax
the ipsilateral supraclavicular and the medi ast mam, Study Group definltion; e, Study Group definition; e, with regional lymph node
fossn, or baoih) oot ralateral hihes, and patlents whose disease can be acceptable radiotherapy metastases: |psilateral hilar,

ipsdlateral supraclavicular encompassed within a radical target volume judged by the ipsilateral supraclavicular,

TeEhims ) radiation portal ). radiati om ool oglsts ). and ipsilateral and
byt ral st eral med st nal
Iymph modes).

Sitaging Fowtne CT or MEl of the chest, CT of the chest and abdomen, Cheest radiegraph, CT scan of NE CT scan of the thorax and
abdomen, and brain; bomne brain MEL amd bomne scamn thee thorax amd wpper upper abdamen, CT or MR of
scam; and bome marmow abdomen, CT or MRl of the the brain Bone or PET/CT
bl s brain PET/CT scans were SCANS.

allowed bt mot manda tony,
with 57X of the pat lents in
each arm wsing PETJCT for
SLaging.

Chemotherapy dnigs EP EP EP EP EP

ET Timing Week 1 Week 1 Week 4 Week 1 Week 1

EMI (Yes{Na) Nix s Mo Nix s

Data per arm EID OOy BEID HYPD BID DO EID HYPD BEID HYPD

Sample (n) 211 2 T3 B4 2T 273 b ] BR 313 325

Age (median) Ely 63y 63y &3y G2y 63y 8y S8y Gy &3y

RT total doseffractions and BED Gy 10 45 Gy 30 fr 45 Gyf2s fr A5 Gy 30 fr 42 Gy[15 fr 45 Gy f30 fr 66 Gy /33 fr 45 Gy 30 fr 65 Gy 25 fr A5 Gy 30 fr 70 Gy 35 &
51.75 Gy10 53.1 Gy10 51.75 Gy10 537 Gy10 51.75 Gy10 792 Gy10 51.75 Gy10 81325 Gy10 51.75 Gy10 Bd Gy10

RT technique ZDRT IDRT IDRTIMRT IDRT/IMET IMET IDRTIMRET IDRT/IMET

16X 17% B0% X

X of patients treated with POl 56 49 Bd B2 B4 Bl T13 Tl NE MR

THM Climical Stage NE IEX 18X l<1X 11X I-119%X I1-115% NE

mi2x nNgx mi2E ni1gx me1x mesx
maerx m7exE 18D X mwsx
X12X X7 XTX X6 X

BED, biological effect hve dose; BID, twice daily radiothe rapy: CONY, omce dally comvent lomal radiotherapy: ( CT, computed omographyn EML elective nodal irmadiatlon; EP, etoposide and clsplatin che maotherapy; HYPO, once daily
hypofractionated radictherapy; MR, data ot reported; MREL magnetic resonance imaging: PO, prophylactic crandal irradiation; * Patlents with complete response receiving POL
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Fig. 2. Kaplan-Meler Overall Survival (05) curves considering different BT fractionations 0D vs BID (a), CONY s BID (b), and HYPO vs BID (c).
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Fig. 3. Kaplan-Meier curves considering different RT fractionations OD vs BID (a) and HYPO vs BID (b) for Progression-free Survival (PFS).

1yr 0.251 _ HR = 1.49 (CI95% 1.1-1.8)

3yr 31 36
Syr 25 32 HYPO : improved PFS

Rate of PFS at 3yrs: 0.9 (CI95% 0.7-1.1, p = 0.20)




TR =~ foxicity: OD vs BID

Three trials with 756 patients reported response rate

Complete 33% 40% 0.97 (Four studies)

Response Esophagitis:
Partial Response 57% 50% 0.94 Grade 2 37% 41% 0.99
Grade 3 31 33 0.33
Overall response  93% 89% 0.99
Pneumonitis:
Rate of 96% 94% 0.66 Grade 2 21 21 0.99
completed
planned RT Grade 3 2 3 0.99
% of 4 chemo 74% 74% 0.99 The rate of 41 a1 0.97
cycles received second-line

chemo beyond

Four trials with 1303 patients reported the sites of failure. .
progression

Local failure 40% 33% 0.88
Distant failure 36% 36% 0.99

No difference in response rate, failure rates, completion of RT and toxicity




Table 2 (a) C T

RR(CI 95%) 3y OS5
Metaregression analysis of treatment detalls impact on overall and progression free CALGB/RTOG —— 0.95(0.8-1.1)
survival CONVERT 517 — 1.11(0.9-1.3)
Turrisi et al. a7 e 1.14(0..8-1.5)
Variable I P Bo Qiu et al. 107 —— 0.66(0.5-0.9)
]?‘ ” | | Gronberg et al. 157 1.02{0.6-1.6)
. Total 1941 4 0.97 (0.8-1.1
X POl 49-B4% contimuous) 0473 0279 — s — (0.5- ""ff'
BED Gy10 (53.1-84 Gyl comtl misois) =005 0294 '
Favour Q0-AT Favour BID-AT
CONV-RT 0.03 0543
[ HY PO -RT =03 03g | (b)
ENI {ves vs. No) =B 0709 m_mm?
TJI“.IIE KT SW1 006 0829 COMNVERT 1.00{0.8-1.1)
CALGB/RTOG 638 —_— 1.00{0.8-1.2)

Timing KT - W4 0.13 021 Turrisi et al. 417 s 0.82(0.5-1.1)

3y Progression free surdval Bo Qiu et al. 182 o 0.55(0.3-0.9)

X PO ( 49-B4% conti nsous) 0.03 0510 Gronberg et al. 157 = 0.76{0.4-1.4)

BED Gy10 (53.1-84 Gyl0 comt misoiss) 07 0215 g

CONV-RT 0.003 0.950 HadE e i

[ HY PO-KT =046 0.0Z0] T e

EHMI I:FS' LTS m] =5 072 Fig 1. Risk Ratio for Overall Survival (05) and Progression-free Survival {PF5) at 3 years.

Timing KT- W1 =013 0110

Timing KT-Wa 0.16 0140

PCI: prophilatic crambal iradiation, CONV-RT: conventional fractionation, HY PO-RT:
ypofract ionat lon, BED: biclogical effective dose, ENI: elective modal irradiation,
CHT: chemotherapy, W: week.

The start of radiotherapy (W1 or W4), BED, PCI & ENI had no significant effect on OS & PFS.




Conclusion:

e For LS-SCLC, OD conventional chemoradiation results in similar
outcomes to BID chemoradiation.

* In contrast, hypofractionated radiotherapy was associated with a
better OS and PFS than BID.

e Additional randomized phase lll trials exploring hypofractionation
with systemic therapy are warranted to validate our findings.



Thank You



e Currently, the ASTRO guidelines recommend 45 Gy/30 BID as a standard
treatment and OD with CONV as an acceptable alternative.

 However, HYPO was omitted and not routinely recommended owing to
insufficient evidence.

 The use of 3DRT and IMRT in more recent trials has reduced the rate of
severe esophagitis by about 10% with BID (Turrisi et al. 27% grade 3
esophagitis and CALGB 19%)

e Even in the dose-escalation studies using HYPO or CONV, the grade 3
esophagitis was maintained at an acceptable level (<20%) [9].

e Although ENI was employed in two trials, it was not associated with
increase in OS and PFS
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