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ABSTRACT
Background  A total of 30 000 people are 
treated with pelvic radiotherapy annually in the 
UK. Rectal bleeding is common following pelvic 
radiotherapy and one of the main causes is 
radiation proctopathy (RP). Six per cent develop 
severe bleeding from RP, leading to anaemia 
requiring iron +/− blood transfusion. There 
are very few safe, effective, evidence-based 
treatments. Purastat is a haemostatic agent 
licensed for gastrointestinal bleeding. It is a self-
assembling peptide that forms a molecular mesh 
in contact with blood, thereby sealing blood 
vessels. There are numerous studies showing its 
efficacy and safety in various surgical/endoscopic 
settings. This service evaluation reports the first 
experience of the use of Purastat in RP.
Methods  Consecutive patients attending pelvic 
radiation disease clinic with severe refractory RP 
were offered treatment with Purastat. This was 
defined as rectal bleeding into the pan±anaemia 
with no response to rectal sucralfate. Purastat 
was applied endoscopically at four weekly 
intervals up to three times, with more as 
required. Bleeding severity, endoscopic grade 
and haemoglobin were recorded.
Results  Twenty-one patients were treated (18 
men, median age 76 years) with a median of 
three treatments. Ten were on antithrombotics, 
1 had thrombocytopenia and 13 had anaemia at 
baseline. Median episodes of bleeding reduced 
from 4.5 (0–27) to 2 (0–16) in the 7 days prior 
to the first and third treatment, respectively. 
Endoscopic grade was improved. Mean 
haemoglobin increased from 116.0 to 122.7. 
There were no complications.
Conclusion  Even in this cohort of severe 
refractory RP, there was an improvement in 
bleeding and endoscopic grade with Purastat. A 
randomised controlled trial is planned.

INTRODUCTION
In Europe, an estimated 500 000 people 
are treated with pelvic radiotherapy annu-
ally,1 30 000 of which are treated in the 
UK.2 Half of the patients develop gastro-
intestinal (GI) symptoms that adversely 

Summary

What is already known on the subject?
►► Six per cent of patients who have had 
pelvic radiotherapy will develop severe, 
debilitating bleeding from radiation 
proctopathy (RP), often leading to 
anaemia requiring iron replacement or 
blood transfusion.

►► There are very few safe, effective, 
evidence-based treatments available for 
RP based on well-designed prospective or 
randomised controlled trials.

►► Purastat is an endoscopically delivered 
haemostatic agent licensed as a medical 
device to treat bleeding in the gut, 
including RP. It is a hydrogel containing 
four peptides, which forms a molecular 
mesh in contact with blood. This closes 
damaged blood vessels, thereby stopping 
the bleeding.

►► Purastat is safe with no reported side 
effects.

What are the new findings?
►► Endoscopically delivered Purastat appears 
to be a promising treatment for RP and is 
licensed for this indication.

►► Even in this service evaluation of the 
most severe cases referred to a tertiary 
pelvic radiation disease clinic, there 
was an improvement in rectal bleeding, 
endoscopic grade and haemoglobin 
concentration, with five out of six patients 
no longer transfusion dependent after 
treatment.

http://www.bsg.org.uk/
http://http://fg.bmj.com/
http://orcid.org/0000-0001-5917-2403
http://crossmark.crossref.org/dialog/?doi=10.1136/flgastro-2020-101735&domain=pdf&date_stamp=2021-10-09
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affect quality of life.3 Rectal bleeding affects up to 56% 
of patients following pelvic radiotherapy.4–6 One of the 
main causes of this is radiation proctopathy (RP).

RP is caused directly by the effect of radiation on 
the rectum. The rectum is fixed in the pelvis and so 
receives a high dose of radiation during pelvic radio-
therapy. Radiation causes rectal ischaemia, which leads 
to fibrosis and the development of telangiectasia,7 
which are the sources of the bleeding.

Six per cent of patients will develop severe bleeding 
from RP,8 often leading to anaemia requiring iron 
replacement or blood transfusion. There are very few 
safe, effective, evidence-based treatments available for 
RP based on well-designed prospective or randomised 
controlled trials. These comprise rectal sucralfate,9–11 
radiofrequency ablation12 and hyperbaric oxygen.13–15 
There are significant safety concerns regarding argon 
plasma coagulation, which has a 3%–40% complica-
tion rate including ulceration, perforation, strictures 
and fistulae.16–18 Rectal formalin can reduce bleeding19 
but there are no long-term safety data. As such RP 
remains a significant area of unmet clinical need.

Purastat (3D Matrix, Tokyo, Japan) is an endoscopi-
cally delivered haemostatic agent licensed as a medical 
device to treat bleeding in the gut, including RP. It is a 
hydrogel containing four peptides that form a molec-
ular mesh in contact with blood. This closes damaged 
blood vessels, thereby stopping the bleeding.20 21 It 
breaks down into amino acids, which can be used 
to repair the site of injury.22 Purastat is safe with no 
reported side effects.

Animal and human studies have shown the safety and 
efficacy of Purastat in haemostasis and healing during 
various surgical and endoscopic scenarios.21 23–25 We 
present the first data for the use of endoscopically 
delivered Purastat for haemorrhagic RP.

PATIENTS/MATERIALS AND METHODS
This was a service evaluation of 21 patients with severe 
refractory RP treated with endoscopically delivered 
Purastat from June 2018 to September 2019. Severe 
refractory RP was defined as rectal bleeding into 
the toilet bowl±anaemia with no response to rectal 

sucralfate (ongoing bleeding, recurrence of bleeding 
and/or unable to use due to mobility issues), our first-
line treatment. All had full colonic evaluation (colo-
noscopy or CT colonogram) to exclude other causes 
of GI bleeding. Purastat was applied at four weekly 
intervals up to three times, with further treatments as 
determined by symptoms.

Bowel preparation was with phosphate enema or 
Moviprep (one sachet). A limited sigmoidoscopy was 
performed. A thin layer of Purastat was applied via 
a through-channel catheter, targeted to any active 
bleeding points preferentially, then to other areas of 
telangiectasia.

Severity of bleeding was recorded using patient-
reported diaries completed during the 7 days prior to 
each treatment and physician-reported rectal bleeding 
score (online supplemental figure 1) at each treat-
ment. Severity of RP was graded using the Zinicola 
score26 (online supplemental figure 2). Data were also 
collected on haemoglobin concentration and transfu-
sion requirement.

As a service evaluation of an intervention being used 
within its licence, no ethical approval was required. 
Purastat is licensed for treatment of bleeding from 
small vessels in the GI tract, including bleeding from 
the telangectasia of RP (3D Matrix regulatory depart-
ment, the Medicines and Healthcare products Regula-
tory Agency devices team).

Patients were consented to sigmoidoscopy and Pura-
stat delivery during the endoscopy admission as per 
standard practice, with no additional risk above the 
standard risks for sigmoidoscopy.

RESULTS
Twenty-one patients were treated with endoscopically 
delivered Purastat (18 men; 17 prostate, 2 vaginal, 2 
rectal; median age 76 years (range 47–84)). Baseline 
characteristics, including coexistent GI symptoms, are 
shown in table  1. All coexisting GI symptoms were 
investigated as per British Society of Gastroenterology 
guidelines27 and treated with either targeting treat-
ments or symptomatic treatments (eg, loperamide, 
fybogel) to optimise bowel function.

Primary cancer and cancer treatment details are 
shown in table  2. Median number of Purastat treat-
ments was 3 (range 2–7). Median Purastat amount 
used was 5 mL (range 3–5 mL). There were no 
complications.

Anticoagulation
Ten patients were on anticoagulation or antiplatelets 
during the service evaluation, 9 of which were on 
treatment at the time of first pelvic radiation disease 
clinic review. Of these nine patients, five continued 
on their anticoagulation or antiplatelets following risk 
assessment (two of which were on warfarin for pros-
thetic valves); two stopped their treatment completely 
and two switched treatment from an anticoagulant to 

Summary

How might this impact on clinical practice in the 
foreseeable future?

►► This has the potential to revolutionise treatment for RP. 
Endoscopic delivery of Purastat is a simple technique that 
could be used widely and this medical device is already 
licensed for RP. A randomised controlled trial is planned 
to establish the role of Purastat in this patient group to 
address this ongoing significant area of unmet clinical 
need and to reduce associated morbidity and healthcare 
costs. This could lead to the widespread adoption of this 
treatment in clinical care within the next 5 years.

https://dx.doi.org/10.1136/flgastro-2020-101735
https://dx.doi.org/10.1136/flgastro-2020-101735
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aspirin. One patient started rivaroxaban after referral 
to pelvic radiation disease clinic for the indication of 
acute deep vein thrombosis, but this was stopped due 
to worsening rectal haemorrhage.

Rectal bleeding
There was an improvement in rectal bleeding as deter-
mined by 7-day patient-reported bleeding diaries and 
physician-reported rectal bleeding score (table  3). 
Number of episodes of rectal bleeding into the toilet 
bowl reduced from a median of 4.5 (range 0–27) 
to 2 (range 0–16) from the 7 days prior to the first 
treatment to the 7 days prior to the third treatment. 
Eight patients had no rectal bleeding following treat-
ment (38%) and 14 patients had a reduction in rectal 
bleeding episodes (67%) as determined by 7-day 
patient-reported bleeding diary.

Endoscopic grade
Endoscopic grade, as determined by Zinicola score,26 
improved in 12 patients, with no change in 9, 4 of 
whom had the lowest grade possible throughout 
treatment (grade A). Figure  1 shows the endoscopic 
appearance prior to and 4 weeks after the first Purastat 

treatment for one of the service evaluation patients. 
Five of those whose endoscopic grade remained stable 
had a reduction in rectal bleeding episodes as deter-
mined by 7-day patient-reported bleeding diary, with 
the rest with an unchanged number of rectal bleeding 
episodes. No patients within this service evaluation 
had macroscopic ulceration at endoscopy. Table  4 
shows the change in Zinicola endoscopic score from 
baseline to final treatment.

Haemoglobin concentration and transfusion requirements
Mean haemoglobin increased by 3.7 g/L between 
baseline to postthird treatment values and by 6.7 g/L 
between baseline and follow-up.

Prior to Purastat treatment, the range of units of 
blood transfusion required was 1–8 units (table 1). Of 
the six patients who had previously required blood 
transfusion, four required no further blood transfu-
sions and two have required blood transfusions after 
starting Purastat treatment. Of these two, one has 
thrombocytopenia secondary to cirrhosis and one had 
a recurrence of severe bleeding due to recommence-
ment of aspirin monotherapy for significant vascular 
disease. This has subsequently been stopped.

Long-term follow-up
The median time from first Purastat treatment to final 
follow-up information is 12 months (range 3–18). For 
those patients >12 months beyond their first Purastat 
treatment, only one has had recurrence of significant 
bleeding. Of the 16 patients who have been seen in 
clinic following Purastat treatment, 14 have had a 
marked improvement in their bleeding in terms of 
volume and frequency, both subjectively (patient-
reported in clinic) and according to 7-day patient-
reported bleeding diaries.

DISCUSSION
RP remains a significant area of unmet clinical need in 
which patients often suffer debilitating symptoms for 
prolonged periods of time due to a paucity of safe, effec-
tive, evidence-based treatments. This service evaluation 
shows that endoscopically delivered Purastat reduced 
rectal bleeding in this group of patients with severe RP, 
along with improved endoscopic severity and haemo-
globin concentration, and reduced blood transfusions.

This service evaluation has highlighted the lack of 
reliable tools with which to measure improvements 
and outcomes in RP. There are limitations in endo-
scopic grading tools. We report the Zinicola score25 
in this service evaluation as we found it the best at 
picking up changes. The authors used other endoscopic 
severity scores, that is, Vienna proctoscopy score28 and 
the rectal telangiectasia score.29 We found that these 
two scores did not pick up changes well in this severe 
symptomatic group, that is, the highest score on the 
scales was very broad and not responsive enough to 
change. The highest scores encompassed this cohort 

Table 1  Baseline patient characteristics

Age (years) 76 (47–84)
Gender Male: 18

Female: 3
Primary tumour Prostate: 17

Vaginal: 2
Rectal: 2

Previous treatments for RP Rectal sucralfate: 16
Hyperbaric oxygen: 2
Argon plasma coagulation: 4

Exacerbating medications Warfarin: 2
Aspirin: 4
Aspirin and clopidogrel: 1
Rivaroxiban: 2
Apixaban: 1

Exacerbating conditions Cirrhosis with thrombocytopaenia: 1
Coexistent GI symptoms Nil: 8

Bowel urgency: 4
Faecal incontinence: 6
Diarrhoea: 7
Constipation: 4
Abdominal pain: 3
Bloating: 4
Nausea: 1
Weight loss: 1

Anaemia at baseline 13
Treatment for anaemia
(baseline)

Oral iron: 12
IV iron: 5
Blood transfusion: 6

►► One unit: one patient
►► Two units: two patients
►► Six units: two patients
►► Eight units: one patient

GI, gastrointestinal; RP, radiation proctopathy.
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of patients’ endoscopic findings even when there was 
symptomatic and endoscopic improvement. We found 
that the Vienna proctoscopy score was also not helpful 
as the endoscopic findings in this cohort were mucosal 
pallor and telangiectasia so the domains relating to 
oedema, ulceration, necrosis were not relevant.

The ideal would be to have a more objective measure 
of severity of RP. Unfortunately at present, there are 
no established methods with which to do this. Biopsies 
are high risk in the irradiated rectum due to concern 

regarding fistulation. Newer technologies exist to 
perform ‘optical’ biopsies, including Cellvizio. This 
technology is still a research tool and has not been 
studied in RP yet. This does offer potential solutions to 
objective assessments of severity and healing in future 
intervention studies.

The other issue is how to measure the severity of 
rectal bleeding objectively. We gathered data on 
episodes of bleeding on wiping, into the pan and 
passage of clots. On discussion with the patients and 

Table 2  Cancer treatment details

Patient Stage Grade Cancer Radiotherapy Other treatments

1 T3A N0 M0 No biopsy Prostate 60 Gy/20# 6 months bicalutamide
2 T2c N0 M0 Gleason 3+3 Prostate 60 Gy/20# Nil
3 T2 N0 M0 Gleason 3+4 Prostate 60 Gy/20# 6 months LHRH antagonist
4 T2b N0 M0 Gleason 4+3 Prostate 60 Gy/20# 7 months LHRH antagonist
5 T2 N0 M0 Grade 2 Rectal NK Perianal resection of rectal lesion
6 T1c N0 M0 Gleason 3+3 Prostate 57 Gy/19# 3 months LHRH antagonist
7 Stage 1B with positive margins 

and lymphovascular invasion
Grade 3 Vaginal 45 Gy/25# 2 x HDR brachytherapy

8 T1c N0 M0 Gleason 3+4 Prostate 60 Gy/20# 6 months LHRH antagonist
9 TXN0 Grade 2 Rectal 25 Gy/5# Papillon topical radiotherapy

10 T2b N0 M0 Gleason 3+4 Prostate 60 Gy/20# 7 months LHRH antagonist
11 Stage 2 Grade 3 Vaginal 60 Gy/30# Cisplatin x2

Early cessation due to toxicity
12 NK NK NK NK NK
13 T2a N0 M0 Gleason 4+5 Prostate 60 Gy/20# 25 months LHRH antagonist
14 T2c N0 M0 Gleason 3+3 Prostate 72 Gy/32# 6 months LHRH antagonist
15 T1c N0 M0 Gleason 3+4 Prostate 60 Gy/20# Nil
16 T4 N0 M0 Gleason 3+3 Prostate 50 Gy/16# Six cycles Docetaxel chemo pre-XRT in 

STAMPEDE trial
15 months LHRH antagonist

17 T2 N0 Mx Gleason 3+4 Prostate NK LHRH antagonist
18 T3b N0 M0 Gleason 4+3 +5 Prostate 52.5 Gy/20#

Prostate bed
Radical prostatectomy

19 T3a N0 M0 Gleason 4+3 Prostate 60 Gy/20# 3 months LHRH antagonist
20 T2c N0 M0 Gleason 3+4 Prostate 60 Gy/20# Nil
21 T2 N0 M0 Gleason 4+5 Prostate 60 Gy/20# 6 months LHRH antagonist

Data not obtainable from treating sites.
.HDR, High dose-rate brachytherapy; LHRH, Luteinising hormone-releasing hormone; NK, not known; ; STAMPEDE, Systemic therapy in advancing or 
metastatic prostate cancer: evaluation of drug efficacy; XRT, Radiotherapy.

Table 3  Rectal bleeding outcomes

First Treatment Second Treatment Third Treatment
Patient-reported episodes of rectal bleeding into the toilet bowl*
Median rectal bleeding episodes (range) 4.5 (0–27) 1.5 (0–35) 2 (0–16)
Physician-reported rectal bleeding score
Median total rectal bleeding score 9 6 6.5
Median rectal bleeding subset score 3 2 2
Median endoscopic subset score 6 3 3
Mean Hb concentration
Hb concentration (g/L) 116.0 119.7 122.7

*Median number of episodes of fresh rectal bleeding into the toilet bowl reported in a diary for the 7 days preceding each Purastat treatment.
Hb, haemoglobin.
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review, we presented the data on number of episodes 
of rectal bleeding into the pan over a 7-day period as 
being reflective of the most severe bleeding and the 
type of bleeding most likely to reduce quality-of-life. 
This was not, however, sensitive to changes in volume 
or amount of rectal bleeding, which is not easily objec-
tively measured. Many of the patients did report that 
their rectal bleeding was less ‘heavy’ than before, but 
this is challenging to quantify.

The final issue is what the best primary outcome 
measure would be for intervention studies for RP. 
We feel that patient-reported rectal bleeding is the 
best primary outcome measure as it is the one cited 
by patients as having the greatest impact on quality-
of-life. Endoscopic grade, regardless of the specific 
grading system being used, is a coarse tool at best and 
haemoglobin concentration is often confounded by 
treatment for anaemia.

While these initial data appear promising, this is a 
small service evaluation, which, by definition, has no 
control group and the results cannot be extrapolated. 
Questions remain that would be best addressed in a 
robust randomised controlled trial. While it appears 
that endoscopically delivered Purastat is effective at 
treating RP, the duration of response is neither known, 
nor the ideal treatment regime. The timings of treat-
ments used in this service evaluation were chosen 

pragmatically. There are limited long-term data to 
determine whether the treatment effect is sustained.

There are also cost considerations. A sigmoidoscopy 
costs £488, with the additional cost of Purastat (3 
mL at £250, 5 mL at £430, designated catheter £18). 
These costs, however, need to be balanced against the 
healthcare costs of uncontrolled haemorrhagic RP, for 
example, transfusion, iron therapy, repeated endo-
scopic evaluation and healthcare visits (GP, hospital 
appointments, Emergency Department attendances 
and inpatient stays). Formal health economic analysis 
is planned in future randomised trials.

In conclusion, endoscopically delivered Purastat 
appears to be a promising treatment for RP and is 
licensed for this indication. Even in this group of the 
most severe cases, there was an improvement in rectal 
bleeding, endoscopic grade and haemoglobin concen-
tration, with five out of six transfusion-dependent 
patients becoming no longer transfusion dependent 
after treatment. A randomised controlled trial is 
planned to determine the safety and efficacy of Pura-
stat in this patient group to address this ongoing signif-
icant area of unmet clinical need and reduce associated 
morbidity and healthcare costs.

Correction notice  This article has been corrected since it 
published online first. The provenance and peer review 
statement has been included.
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