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Hypofractionation

Conventional RT Hypofractionated RT

• 1.8~2Gy per fraction

• Target volume:
Gross tumor & adjacent 
normal tissue 
(microscopic tumors)

• Advantages
  Safe

• Disadvantages
  Long treatment time

• >2Gy/fraction 
(ex.40Gy/16frs)

• Target volume:
Gross tumor ± adjacent 
normal tissue

• Advantages
 Short treatment time

• Disadvantages
Higher toxicities (can be 
overcome by IMRT)

SABR/SBRT/SRS

• 8-24Gy/1-4fraction

• Target volume:
Gross tumor

• Advantages
Short treatment time
Enhanced tumor controls 
by increased BED

• Disadvantages
Higher toxicities (can be 
overcome by IGRT & 
IMRT)
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Benefit of hypofractionated RT

1. Resource Utilization and Cost Efficiency
Reduces machine time, increasing patient throughput -> improved 
access to RT

2. Patient Costs and visits
Fewer trips to the hospital
Lower costs (transportation, accommodation, time off work)
Less stress for their caregivers
Better mental well-being

3. Coordination of Combined Therapies
Simplified Scheduling, Reduced Treatment Gaps
Facilitates the integration of radiotherapy with systemic 
treatments (particularly for endometrial ca)
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RT for cervical cancer

• Conventional fractionation is recommended in RT for cervical ca.
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Biologic benefit of hypofractionation 

Hypofractioation is standard-of-care in breast, prostate, and rectal cancers. 
(high α/β ratios)

In cervical cancers, reduced overall treatment time (OTT) (<50 days) correlates 
with cancer control.

→ Might compensate reduced BED and numeric dose.
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Definitive CCRT for cervical cancer 
– retrospective data

• Tata Memorial Hospital

• 1994-1996, 62 patients with FIGO IIIB 

• 39Gy/13frs, 2D-RT + ICR brachytherapy

• 5-year DFS rate was 59%.

• Acute Gr3-4 GI toxicities were observed in 6 (9.7%) patients.

• Late G3 GI toxicities occurred in 5 (8.1%) patients.

Muckaden et al. 2002
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Definitive CCRT for cervical cancer 
– retrospective data

• South Africa

• 2010-2011, 104 patients with FIGO IIIB cervical cancer

• EBRT 40Gy/16frs + HDR brachytherapy 9Gy x 2 frs

• RT alone.

• Complete response rates 70%, DFS at 20 months was 60%.

• Late GI toxicities in 5 patients (%).

• No late GU toxity

Komen et al. 2014
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• Retrospective study, 2011-2012, 414 patients with FIGO IIB-IIIB Uganda

• CFRT 50Gy/25frs (n=221) vs. HFRT 45Gy/15frs (n=193)

• 2D-RT + ICR boost, CCRT c weekly cisplatin (N=182)

• 6 months response rates

→ 67.6% (CR 36.6%)(HFRT) vs. 73.3% (CR 50.3%) (CFRT) (p=0.085)

• 5 year OS 46.6% (HFRT) vs. 44.9% (CFRT) (p=0.293) 

• Toxicities : no differences

Kavuma et al. 2021

Definitive CCRT for cervical cancer 
– retrospective data
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50 patients of squamous cell carcinoma of cervix

Prospective single arm study, 2018-2021

WPRT 40 Gy in 16 fractions + LN boost 10 Gy in 4 fractions (3-D CRT)

CCRT (weekly cisplatin 40 mg/m2 )  + IGBT 7Gy x 4 frs

Median concurrent chemo cycles : 4 (range 3-5). 

 

3-year OS 90.6%  DFS 92.7% 

Gandhi et al. ASTRO 2022

Gr2 Gr3

Acute GI 40% 20%

Acute GU 10% 6%

Late GI 12% 4%

Late GU 5% 0
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Definitive CCRT for cervical cancer 
– Ongoing trials

Trial number Location Study design RT regimen Period Target No. Primary endpoint

NCT04070976 Mexico Randomized 
phase II

Arm1: 37.5Gy/15frs
 (2.5Gy/fr)
Arm2: 45Gy/25frs 
+ 28Gy HDR ICR

2019-2022 N=82 Acute and late 
toxicity

NCT05210270
(HYACINCT 
trial) 

Philippine Phase 1/2
Randomized

Arm1: 40Gy/15frs (45–
48 Gy/15frs SIB) 
ICR 6.5–7.5 Gy x 4frs

2024-? N=55 1: maximum 
tolerated dose for 
nSIB
2: 3mo CR rates

NCT04583254
(HEROICC-
Trial)

Canada Randomized 
phase II

Arm1: 40Gy/15frs 
(2.67Gy/fr)
Arm2: 45Gy/25frs

2021-2023 N=48 Feasibility in 
Canadian Health 
Care System

TCTR2021081
2003
(HYPOCx-iRex)

Thailand Randomized 
phase II 

Arm1: 44 Gy/20 frs 
(IMRT, CCRT, IGBT)
53 Gy/20 frs LN SIB 
Arm2: 45 Gy/ 25 frs
55 Gy LN SIB

2021-2023 N=40 Toxicity

NCT04831437 Iran Randomized 
phase II 

Arm1: 40Gy/15frs
Arm2: 45Gy/25frs  
+ 28 HDR ICR 
LN boost 24Gy/3frs

2021-2023 N=60 Acute toxicity (3m)
Early response (3m)
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Interim analysis of Iran study

Ph II randomized, Non-inferiority trial
59 patients (stage IB to IIIC) 

CCRT (weekly cisplatin)
45 Gy / 25 frs vs. 40 Gy / 15 frs
Brachy boost 28Gy/4frs, LN boost 24Gy/3frs

Primary endpoints : early toxicity and early response

Results: tumor size > 5 cm achieved higher CR rates in the conventional arm 
while tumor size ≤ 5 cm better in Hypo arm (p= 0.02)

→ interim analysis failed to show non-inferiority of the hypofractionated CCRT to 
conventional CCRT. 
→ second half of this trial using the IMRT technique and will restrict our patients to 
those with tumor size < 5 cm 

Safaei et al. Journal of Cancer Research and Clinical Oncology 2024NCT04831437
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HYPOCx-iRex trial

Thai phase II randomized trial, non-inferiority
Endpoint: toxicity

IMRT, CCRT

44 Gy / 20 frs (LN SIB 53Gy/20frs) vs. 
45 Gy / 25 frs (LN SIB 55Gy/20frs) 

29 patients, median 8 months f/u
Hypo (n=15) Conventional (n=14)

One grade 3 acute GI toxicity in hypo arm
No grade 3 late GI, no grade 3 GU toxicity. 

Difference of -0.07 [95% CI -0.47 to +0.32] cumulative GI toxicity exceeded 
margin of +0.09.

Prasartseree et al., ASTRO 2023 
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Role of adjuvant RT in cervical ca.

• Adjuvant RT improves PFS in patients with LVSI, stromal 

invasion, and/or larger tumor size (>4cm), based on GOG 92 

trial  (Sedlis’ criteria).

• Adjuvant CCRT improves OS and PFS in patients with positive 

margin, parametrium invasion, or positive lymph node based 

on GOG109 (Peter’s criteria)
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Benefit of IMRT in adjuvant pelvic RT

• RTOG 1203 study (=TIME-C trial)  and PARCER trial showed the benefit of 

IMRT in reducing toxicities.

J Clin Oncol 2018 36:2538-2544 J Clin Oncol 2021 39:3682-3692 

[RTOG 1203] [PARCER trial]
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Purpose of POHIM study

• The postoperative hypofractionated intensity-modulated radiation therapy 

(POHIM) trial is a phase II prospective study to evaluate toxicity following 

hypofractionated intensity modulated radiation therapy (IMRT) for cervical 

cancer. 

• Primary endpoint 

• Acute toxicity Grade ≥3 (< 90 days after RT)

• Secondary endpoint

• Late toxicity Grade ≥3

• Quality of life

• Progression-free survival
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POHIM study

• Multi-institutional study

• Historical data of acute GI, urinary, 
hematologic toxicities ≧ grade 3

                  

POHIM_RT
(KROG 17-12) 

• N= 120
• Study period: 4 years (2017-2021)

N=(1.28)²p(1-p)/(0.02)²

• Historical data of acute GI, urinary, 
hematologic toxicities ≧ grade 3

                  
N=(1.28)²p(1-p)/(0.02)²

15%3%

POHIM_CCRT
(KROG 17-11) 

• N= 84
• Study period: 4 years (2017-2021)
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POHIM-RT, POHIM-CCRT study

Intermediate risk for RT
• Invasion of ≥ 1/2 of stroma
• Lymphovascular invasion
• Size ≥ 4cm

Radical hysterectomy and PLND

High risk for CCRT
• Pelvic lymph node metastasis
• Parametrial invasion
• Resection margin (+)

Biopsy proven early cervical cancer (FIGO IB-IIA)

Postoperative RT alone 
(IMRT, 40 Gy/16fx)

Postoperative CCRT
(IMRT, 40 Gy/16fx)

POHIM_RT 

(KROG 17-12, NCT03239613)

POHIM_CCRT 

(KROG 17-11, NCT03239626)
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Phase II study

Acute ≧Gr3 toxicities (primary endpoint)
: 2.5%
Late ≧Gr3 toxicities: none

DFS: 79.3%  @ 3Y

Phase III trials could be considered.

JAMA oncology 2024 
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Results of POHIM-RT trial
Patient characteristics (n=61)

Median age (IQR) 49 (41-55) years

Clinical stage (FIGO)

IA 1 (1.6%)

IB 53 (86.9%)

IIA 7 (11.5%)

Median tumor size (IQR) 4.0 (2.6-5.0) cm

Paraaortic lymph node 

dissection

No 56 (91.8%)

Yes 5 (8.2%)

Histology

Sqcc 41 (67.2%)

Adenoca 19 (31.1%)

Others 1 (1.6%)

Lymphovascular invasion
No 30 (49.2%)

Yes 31 (50.8%)

Depth of invasion #
≤1/2 9 (15.3%)

>1/2 50 (84.7%)

Tumor size > 4 cm
No 37 (60.7%)

Yes 24 (39.3%)

Brachytherapy boost
No 49 (80.3%)

Yes 12 (19.7%)

N (%)

Any acute toxicities

No 11 (18.0%)

Yes 50 (82.0%)

Gastrointestinal toxicities

None 12 (19.7%)

Grade 1 46 (75.4%)

Grade 2 2 (3.3%)

Grade 4 1 (1.6%)

Genitourinary toxicities 

None 37 (60.7%)

Grade 1 23 (37.7%)

Grade 2 1 (1.6%)

Hematologic toxicities

None 55 (90.2%)

Grade 1 3 (4.9%)

Grade 2 3 (4.9%)

Grade 3 or higher acute toxicities was 1.6% (90% confidence interval, 0–3.7%). 
3y DFS rate was 87.1%

Unpublished

Toxicity (n=61)
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Case review

• 70 year, 156cm, 40.5kg (BMI 16.64)

• Sqcc, FIGO IB1 

• Pathology) 2.5cm, invasion depth 10/12mm, LVI-, PM- RM- LN-

22

Radical hysterectomy 
with PLND RT alone 40Gy/16frs

ER visit 
d/t abdominal pain 
→ Panperitonitis c sigmoid 
colon perforation
Hartmann's op, ICU careAbdominal pain 

Fully recovered
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POHIM study – Survival outcomes

POHIM_RT POHIM_CCRT 

Recur  2/41  - regional 2
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3-year DFS : 93% 3-year DFS  : 84%

Gynecologic Oncology 157 (2020) 423–428
J Gynecol Oncol. 2020 May;31(3):e35

Not published data
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POHIM study – summary

• Acute toxicities of POHIM-RT/CCRT study  (≧Gr3 toxicities 1.9-2.4%)

→ At least not higher than conventional fractionation

• Late toxicities of POHIM-RT/CCRT study 

→ long term follow-up needed

• Survival outcomes ; comparable to conventional treatment

→ longer follow-up needed
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POHIM-P3 study
• Phase III, randomized trial

• Primary endpoint: 3-year disease free survival

• Target numbers: 284 patients, Enrollment period: 3 years, Follow-up: 5 years

Cervical cancer

Stratification

1) LN metastasis (Yes vs. No) 
2) Adenocarcinoma vs. non-Adenocarcinoma

Randomization (1:1)

Conventional Fx Group
RT: 45-50.4Gy/25-28frs

Concurrent CTx 5-6 cycles 

Hypofractionation Group
RT: 40Gy/16frs

Concurrent CTx 3 cycles 

Pelvic N metastasis Parametrial invasion Positive margin

IMRT
CCRT

Radical hysterectomy with PLND for Cervical cancer
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POHIM_P3 trial – Assessment

QoL
Blood test

QoL
Toxicity 

QoL
Toxicity (blood test)
Disease status

3 months after RTBaseline End of RT

QoL
Toxicity 
Disease status

Annually

Conventional 

Hypofractionation

concurrent chemo

Toxicities QoL Disease status Blood test

Method CTCAE ver. 5 EORTC QLQ-C30, QLQ CX24 OPD F/U with P/E, AP/Chest CT CBC, liver/kidney function test, 
tumor markers

Period End of RT, postRT 3 m, annually End of RT, postRT 3m, annually postRT 3m, annually Baseline, postRT 3m

5 years f/u



27

RT in Endometrial cancer

• After radical hysterectomy, postoperative RT reduces recurrence risk in high 

risk stage I/stage II endometrial cancer.

• In stage III, chemotherapy +/- EBRT is recommended. 

Sequential CT-RT (CTx followed by RT, Sandwich regimen, RT followed by CTx)
CCRT (CCRT, CCRT followed by CTx, Sandwich CCRT regimen..)
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HypoFx in endometrial ca.

JAMA Oncology 2022

Phase 1/2 Non-randomized Trial, 2019-2021

60 patients, stage I-III pelvic RT after hysterectomy 

Whole pelvis 30Gy/5frs (EOD or once weekly)

Primary endpoint: acute toxicities, QOL

Preliminary results 1 patient experienced gr3 GI toxicity
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Purpose of POHIM-EM study

• Study: Adjuvant hypofractionated intensity-modulated radiotherapy 

in stage III endometrial cancer: phase II single arm study (POHIM_EM)

• Design: Multicenter, prospective, phase II non-inferiority study 

• Primary endpoint

• Disease-free survival

• RT regimen: EBRT to whole pelvis 40Gy/16frs +/- chemotherapy
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Eligibility

• Inclusion criteria
• Pathologically diagnosed 

stage III endometrial cancer 

• After hysterectomy

• Age: 20~80 years old

• ECOG 0-2

• Exclusion criteria
• Non-endometrioid ca

• Stage IV

• Uncontrolled other cancers 
except for thyroid cancer, 
skin cancers

: 92
(Alpha 0.05 beta 0.2, Power 0.8, DFS margin 10%, drop rate 0.05)

Study period: 2022-2025
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Ongoing studies in adjuvant RT 

Trial number Cancer Study 
design

RT regimen Period Target No. Primary endpoint

NCT04890912 
(SPARTACUS II)

Stage I-III 
EM ca

Randomized 45 Gy/25 frs 
30 Gy/5 frs (EOD)

2021-2023 N=50 EPIC bowel 
scores 

NCT05857631
(PARCER II)

Cervix/EM TaTa 
Hospital
Phase II 
Single arm

39 Gy / 13 frs 2023-2026 N=90 Late toxicity

NCT04683653 Stage I-III
EM ca. 
RT alone

University 
of Chicago
Phase II

42.56 Gy/16 frs 2022-2025 N=40 safe and 
tolerable dose 

NCT05691010 FIGO III 
EM ca

MSKCC IMRT
After #3-4 of 
carbo-paclitaxel
WPRT 25 Gy/5frs

2023-2025 N=28 Safety

NCT0587613 
(POHIM-EM 
study)

FIGO III 
EM ca

Phase II 40 Gy/16 frs 2022-2025 N=90 DFS
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Anghel et al. Diagnostics 2024
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Anghel et al. Diagnostics 2024
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Palliative hypofractionated RT

• Ulleval Univ, Norway

• Palliative hypofractionated RT to GY cancer, n=46

• 10Gy x 1 fraction (n=10), 2 fractions (n=34), 3 fractions (n=2)

• Symptom was relieved in 61%, 78%, 67% in 1 fx, 2 fxs, and 3 fxs group.

• Late GI toxicity (Gr3-4) occurred in 6% after 9-10 months.

• 10Gy x 1-3 fractions were effective, but GI toxicities should be taken into 

account → In IMRT era, we might reduce the toxicities.

Onsrud et al. 2001
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Palliative hypofractionated RT

• Palliative hypofractionated RT to GY cancer, n=51

• 0-7-21 regimen from MGH, 6-8Gy x 3frs, 2D, 3D-RT

1 wk 2 wks

7Gy 7Gy 7Gy

Yan et al. 2011

92%                76%         

1 (acute) and 2 (late) ≧Gr3 toxicities 
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Palliative hypofractionated RT

University of Alabama
Moradi et al. 2022

• Hypofractionaed radiation leads to rapid bleeding cessation .

• N=43 (26 CFRT, 17 HFRT)



37

• Phase I study (UTSW and MDACC)

• 18 pts with Cervical vaginal vulvar ca. 

• Durvalumab + tremelimumab #4 (every 4 weeks) + Durvalumab #4

• SBRT 8Gy x 3 frs  day 3-7

• Endpoint: Safety 

• PD-L1-high (N=12): CR 2 PR 1 SD 3 PD 6

• PD-L1 low (N=6): SD 4 PD 2

Lin et al, SGO 2023
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Summary

• Based on retrospective data and preliminary results of several prospective 
studies, hypofractionation  (2-3Gy/fractions) with or without concurrent 
chemotherapy might be safe, particularly in IMRT setting, and effectiveness 
needs to be evaluated in further studies.

• In palliative RT, hypofractionation is preferred option, particularly for vaginal 
bleeding.
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