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[bookmark: _Hlk88331388]Supplementary figure 1. An explanation as to why the time interval for assessing tumour response should be measured from the start rather than from the completion of irradiation. 
Panel A. After the first fraction of radiation, 50% of cells survive.
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Panel B. The second fraction of radiation kills 50% of the remaining cells, i.e. 25% of the initial cells survive.
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During irradiation, the distribution of the lethal hits in a tumour is random because the density of ionisation (i.e. hits) is low and the size of the DNA (i.e. target) is small. Because of this randomness, each fraction kills a constant proportion of cells, not a constant number.
         Each panel represents a hundred cancer clonogenic cells (boxes). Each x represents one lethal hit (i.e. ionisation producing unrepairable DNA damage that stops unlimited cell division). After each fraction, some cells are spared (no hits), while some have one, two or more incidents of lethal DNA damage.
         The proportion of rectal adenocarcinoma cells killed by each fraction of 2 Gy is about 50% [15]. During the long-course radiotherapy, a total dose of 50 Gy is delivered over 5 weeks in 2 Gy per fraction. Panel A (first fraction) shows that due to the randomness, some cells receive one, two or more lethal hits, whereas 50% of cells receive no hit and survive. Panel B shows that after the second fraction, 50% of the persistent cells are killed, i.e. 25% of initial cells survive. After the third fraction, 12.5% of cancer cells survive, 6% after the fourth fraction, etc. Thus, the overwhelming number of cells die during the first 2–3 fractions. For this reason, an interval for assessing tumour response should rather be measured from the start, not from the completion of radiation.
Based on the handbooks:
Joiner MC and van der Kogel AJ, eds. Basic clinical radiobiology, 5th ed. Boca Raton, FL: CRC Press/Taylor & Francis Group, 2018.
Withers HR, Peters LJ. Biological aspects of radiation therapy. In: Fletcher GH, ed. Textbook of radiotherapy, 3rd ed. Philadelphia: Lea and Febiger, 1980.
McBride WH, Withers HR. Biologic basis of radiation therapy. In: Halperin EC, Wazer DE, Perez CA, Brady LW (eds.). Perez and Brady’s principles and practice of radiation oncology. Philadelphia: Lippincott Williams &Wilkins, 2018.


Supplementary table 1. Logistic regression analysis showing associations with clinical complete response.
	
	Odds ratio (95% confidence interval)
	P-value

	cN category
	
	

	   cN0 
	Ref. 1
	

	   cN+
	0.39 (0.22-0.70)
	0.001

	Tumour’s length in cm 
	
	0.03

	   ≤4
	Ref. 1
	

	   5-6
	0.57 (0.30-1.09)
	0.09

	   ≥7
	0.27 (0.10-0.77)
	0.01

	% of circumferential tumour extent within the bowel wall 
	
	<0.001

	   ≤40
	Ref. 1
	

	   >40-50
	0.38 (0.20-0.70)
	0.002

	   >50-100
	0.15 (0.07-0.32)
	<0.001

	Radiotherapy schedule 
	
	0.18

	   CRT 
	Ref. 1
	

	   SCRT
	0.53 (0.27-1.06)
	0.07

	   SCRT+CT
	0.75 (0.37-1.53)
	0.43

	Constant
	0.30
	<0.001


Abbreviations used: CRT – chemoradiation, SCRT – short-course radiotherapy, SCRT+CT – short-course radiotherapy and 6 weeks of chemotherapy. 
All variables listed in table 1 were included in this analysis. Adenocarcinoma location (rectum vs. anal canal), age, institution, distance between tumour and the anal verge, cT category, mesorectal fascia threatening, tumour mobility (movable vs. fixed), interval between start of radiation and the first response evaluation as well as study type (A vs. B) were not significantly associated with clinical complete response.  


Supplementary table 2. Pathological complete response rates reported in the randomised trials comparing long-course chemoradiation (CRT) either with short-course radiotherapy (5  5 Gy) and delayed surgery (SCRT) or with short-course radiotherapy and consolidation chemotherapy (SCRT+CT).
	
	Number of patients
	Design
	Interval in weeks between start of radiation and surgery: SCRT vs CRT
	pCR: SCRT vs CRT
	P-value

	Trials comparing SCRT with CRT

	Xiao [18]
	196
	SCRT vs CRT
	Planned interval
6-8 vs 10-12
	7.1% vs 11.2%
	0.32

	Latkauskas [17]
	140
	SCRT vs CRT
	Planned interval
6-8 vs 10-12
	4.4% vs 11.1%
	0.11

	Wawok [16] #
	51
	SCRT vs CRT
	Median interval
8 vs 12
	41% vs 55%
	0.35

	Trials comparing SCRT+CT with CRT

	Chakrabarti [22]
	162
	SCRT+CT (2 cycles of CAPOX) vs CRT (cap)
	Planned interval
7-9 vs 14-18
	12% vs 10%
	0.74

	Thakur [23]
	27
	SCRT+CT (2 cycles of CAPOX) vs CRT (cap)
	Planned interval
12-14 vs 11-13
	7.1% vs 0%
	0.34

	Polish II [19] *
	515
	SCRT+CT (3 cycles of FOLFOX4) vs CRT (bolus Ox + Fu + L)
	Median interval
12 vs 12
	16% vs 12%
	0.17

	STELLAR [21]
	599
	SCRT+CT (4 cycles of CAPOX) vs CRT (cap)
	Median interval
21 vs 14
	pCR+sustained cCR 21.8% vs 12.3%
	0.002

	RAPIDO [20]
	920
	SCRT+CT (6 cycles of CAPOX or 9 cycles of FOLFOX4) vs CRT (cap)
	Interval between randomisation and surgery
26 vs 16
	28% vs 14%

	< 0.001


Abbreviations: pCR -- pathological complete response, cCR -- clinical complete response, Ox -- oxaliplatin, Fu -- fluorouracil, L -- leucovorin, cap -- capecitabine, FOLFOX -- fluorouracil + leucovorin + oxaliplatin, CAPOX -- capecitabine + oxaliplatin
#Only small tumours suitable for local excision were eligible.
*In the second part of the study oxaliplatin use in the two groups was left to the discretion of the local investigator.
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