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ABSTRACT
Radiogenic proctitis is a frequent complication of therapeutic radiation at the pelvic region. The aim of this study
was to determine the efficacy of the epidermal growth factor (EGF) in treating patients with proctitis as a complica-
tion of radiotherapy of gynecological tumors. A phase II, placebo-controlled, randomized, double blind clinical trial
was carried out. The treatment groups were: A) a solution of human recombinant epidermal growth factor (10 μg/
ml) in carboxymethyl cellulose or B) placebo (carboxymethylcellulose solution alone); the treatment was adminis-
tered as a retention enema (20 mL) twice a day after bowel movement for 6 months. We included women of 18-
75 years of age with proctitis as a complication of an ionizing radiation treatment of gynecological malignant
tumors, confirmed by endoscopy, who gave their consent to participate. Thirty-seven patients were included. The
basic demographic variables and were homogeneous among groups, which were comparable. There were more
responses in group A (EGF) than in the control (placebo), but the difference was not statistically significant. Consid-
ering only those patients who completed the treatment, the difference in response was greater with EGF (86% vs
60%). The symptoms disappeared more rapidly in the group treated with EGF (p=0.027 and p=0.016, for bleeding
and tenesmus, respectively). The product under study was well tolerated. Although there are signs of improvement
in some symptoms, the sample was too small to demonstrate the effectiveness of Hebervis in the treatment of
proctitis.
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RESUMEN
Factor de crecimiento epidérmico en el tratamiento de la proctitis radiógena. La proctitis radiógena es una
complicación frecuente de la terapia radiante en la región pélvica. El objetivo de este estudio fue determinar la
eficacia del Factor de Crecimiento Epidérmico (EGF) en el tratamiento de pacientes con proctitis como una
complicación de la radioterapia de tumores ginecológicos. Se ejecutó un ensayo clínico fase II, controlado con
placebo, aleatorizado y doble ciegas. Los grupos de tratamiento fueron: A) Solución viscosa de carboximelticelulosa
con aditivo de EGF (10 μg/mL) y B) Placebo (solución viscosa de carboximelticelulosa); el tratamiento se administró
en forma de enemas a retener (20 mL) dos veces al día, después de la evacuación intestinal, durante 6 meses. Se
incluyeron mujeres con edades comprendidas entre 18-75 años, con proctitis como una complicación de la radiación
ionizante del tratamiento de tumores malignos ginecológicos, confirmados por endoscopia, que dieron su
consentimiento de participación. Treinta y siete pacientes fueron incluidas. Las variables demográficas y de base
fueron homogéneas entre los grupos, por lo que fueron comparables. Hubo más respuestas en el grupo A (EGF)
que en el control (placebo), pero la diferencia no fue estadísticamente significativa. Considerando solamente las
pacientes que completaron el tratamiento, la diferencia en la respuesta fue mayor (86% vs 60%). Los síntomas
desaparecieron más rápidamente en el grupo tratado con EGF (p=0.027 y p=0.016, para el sangrado y el tenesmo,
respectivamente). El producto en estudio fue bien tolerado. Aunque hay indicios de mejoría de algunos síntomas,
la muestra fue insuficiente para demostrar la eficacia del Hebervis en la curación de la proctitis.
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Introduction
Pelvic radiotherapy (RT) may be complicated by ra-
diation proctitis. This is a distinct pathological process
confined to the lower 25 cm of the large intestine cau-
sed by damage to the rectal mucosa. Acute radiation
proctitis can develop during, or shortly after, a course
of radiation therapy. It is expressed as diarrhoea and
tenesmus and usually during a short term. Chronic
radiation proctitis (CRP) occurs after 3 months post
radiotherapy and is characterized by the painless

passage of blood by the rectum (clots or streaking of
the stool), rectal mucous discharge, frequent bowel
movements and rectal pain. Less commonly observed
are, bowel obstruction, fistulae, bowel perforation, and
severe rectal bleeding, which may require blood
transfusions [1-7].

Acute radiation injury results from the death of mi-
totically active intestinal crypt cells, whereas chronic
radiation injury is the result of progressive endarteri-
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tis leading to hypovascular, hypocellular and hypoxic
tissue [7-8]. CRP is associated with prominent struc-
tural changes including mucosal atrophy, intestinal wall
fibrosis and vascular sclerosis. CRP can develop either
as a consequence of an unhealed acute rectal injury
or after a latent period of at least 90 days [8]. Denham
et al. reported that patients who experienced acute
proctitis were at least two times more likely to develop
more severe late RTOG/EORTC grades (Radiation
Therapy Oncology Group/European Organisation for
Research and Treatment of Cancer) than patients who
did not [9].

About 85% of the cases observed within the first
2 years after RT. Although the true incidence is un-
known, estimates from retrospective data suggest that
between 2 and 20% of the patients receivinv radical
pelvic irradiation may be at risk of developing CRP
[10]. This risk will be influenced by both the treatment
(e.g.) dose per fraction, total dose and technique) and
the characteristics of the patient (e.g, diabetes melli-
tus, inflammatory bowel disease, hypertension or
peripheral vascular disease)[10].

Treatments for CRP are not universally successful.
Current modalities include pharmacological agents
such as oral and rectally administered steroids, 5-amino
salicylates, sucralfate, short chain fatty acid enemas,
intrarectal amifostine suspension, oral metronidazole,
oral vitamins E and C [2, 8, 11-22]. Local haemostatic
treatments include topical formalin, yttriumaluminum-
garnet laser and surgical intervention, and the use of a
defunctioning colostomy for severe cases [3, 23-29].
Hyperbaric oxygen therapy has previously been des-
cribed as a non-invasive therapeutic option for the
treatment of radiation proctitis [2-3, 30-32].

Alert et al. reported a CRP incidence of 38% for
irradiated patients with uterocervical cancer in Cuba
[33]. In a previous report, evidence was found on the
efficacy of using EGF in the treatment of radiation
proctitis [34]. The above facts led us to evaluate the
effectiveness of human recombinant epidermal growth
factor (hrEGF) in patients affected by proctitis resul-
ting from ionizing radiation treatments.

Material and methods

Trial design and patient selection
A phase II, placebo-controlled, randomised, and
double blind study was conducted. Patients were ran-
domly distributed in two groups to receive: A) a solu-
tion of human recombinant epidermal growth factor
(10 μg/mL) in carboxymethyl cellulose or B) the
placebo (carboxymethylcellulose solution alone). The
trial was performed at the Proctology Department of
the National Oncology Institute, Havana. The pro-
tocol was approved by the Ethics Committee of the
participating hospital and by the Cuban regulatory
authority.

Eigtheen to seventy-five-years old women with
proctitis as a complication of an ionizing radiation
treatment of malignant gynaecologic tumors were
confirmed as eligible by endoscopy. All patients gave
their written, informed consent to participate in the
trial. Patients who could not attend the outpatient
follow-up and treatment as required in the protocol
were excluded.

Proctitis diagnosis was done according to Sherman
[35], who established four grades of the disease, de-
pending on endoscopic characteristics: Grade I- hype-
remia, mild oedema, changes in the vascular pattern,
mostly with telangectasias; Grade II- the presence of
some or all the signs in grade I are enhanced, and mild
bleeding can appear, with the presence of typicall
small whitened ulcerations; Grade III- stenosis and
well established ulcers are added to the above charac-
teristics; and Grade IV- intense reddening and oede-
ma of the mucosa, important stenosis with large and
deep ulcers, and moderate bleeding; a rectal-vaginal or
rectal-cystic fistula can be present.

Products, treatment and patient
management
Hr-EGF (52:51 aminoacids ratio of 60:40%; >95%
pure) was produced in Saccharomyces cerevisiae at
the Center for Genetic Engineering and Biotechnology
(Havana), and formulated as 10 μg/mL in an aqueous
solution containing 1% carboxymethylcellulose,
2.2%v/v ethanol, 0.25% methylparabene, 0.02%
propylparabene, and 10% v/v glycerine. The placebo
solution had the same composition except for the EGF.

All persons included were outpatients. The treat-
ment consisted of 20 mL retention enemas twice daily,
after intestinal evacuation during 6 months. The
product was instilled with a 20 mL syringe, through a
thin rectal tube, which was graduated at 5 and 10 cm
from the end. The patient was instructed to introduce
the tube up to the 10 cm mark then instillate the first
10 mL of the solution, later withdraw the tube up to
the 5 cm mark and instillate the rest of the enema.
This covered the entire rectal wall with the solution.

There were no concomitant treatments. Patients
had to fill a compliance card each time they received
an enema.

The primary variable was the severity of proctitis
(grade). It was measured by rectoscopy, before the
treatment and at 2, 4, and 6 months. A more frequent
evaluation could be done if there was an important
improvement or worsening of the symptoms. Safety
was also evaluated through rectoscopy, looking for
additional rectal mucosa damage. All rectoscopies we-
re done by the principal investigator.

According to the symptoms (bleeding, diarrhoea,
tenesmus, and pain) patients were classified as re-
mission, improved, no change and progression.

Statistics
Sample size was calculated assuming a 25% sponta-
neous remission rate and a 30% increase to be obtained
with the experimental treatment, with a 5% type I α
error and 10% type II β error. Forty five patients per
group were estimated.

Baseline comparisons among groups were done
using the chi-square test and ANOVA for discon-
tinuous and continuous variables, respectively. All
analyses were done under the intention to treat (ITT)
basis. Statistical processing was done using the SPSS
6.0 for Windows Statistical Information Package.

Results
Thirty-seven patients were included. The general trial
flow is shown in table 1. Seventeen patients comple-
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ted the treatment. However, 28 were evaluated under
ITT basis. Only patients who did not begin the treat-
ment or abandoned the follow-up were excluded from
the evaluation. The reasons for withdrawal are shown
in table 2. Most of them were voluntary dropouts.

Baseline features are shown in table 3.  There were
no significant differences between groups concer-
ning age, skin colour, or initial disease (mostly cervix
cancer), proctitis severity or clinical features. Smoking
or drinking, history of adverse reactions to drugs, bad
prognosis factors, type of irradiation received (mostly
radium + cobalt), were also analyzed (not shown),
without showing any significant difference. Disease-
associated anemia was more frequent in group B.

The results of the evaluation of patients are shown in
table 4. There were more responses in Group A (hrEGF)
than in the controls (67 vs 62%), but the difference was
not statistically significant. If only patients who com-
pleted treatment are considered, then the difference in
response is larger (86% vs 60%), although still not sta-
tistically significant. The only hrEGF-treated patient
that did not respond had anaemia due to intense blee-
ding. On the other hand, symptoms disappeared faster
in the hrEGF treated group (p = 0.027 for bleeding and
p = 0.016 for tenesmus).

Thirteen patients were exposed to the treatment
with the hrEGF solution whereas 17 were in the pla-
cebo group (Table 5). Two patients reported adverse
reactions: one, who received hrEGF, had pain, bleeding
and tenesmus; the other one, from the control group,
developed severe anaemia. None of them were consi-
dered as treatment-related. There were no significant
treatment-related clinical laboratory alterations either.

Discussion
Several studies have revealed that exogenous hrEGF
administration can promote intestinal epithelial re-
generation [36-40]. On the other hand, it has been
shown that hrEGF can stimulate recovery in tissue
necrosis. Several experiments have also demonstra-
ted that intestinal mucosa regeneration depends on
hrEGF incorporation [41].

In a previous pilot study in 14 patients [35] with ra-
diation-derived proctitis, healing or significant impro-
vement was achieved after 4 to 8 months of treatment
with hrEGF enemas. Symptoms improved earlier, at 1
to 2 months. In this respect, similar results were obtained
in this trial, where there was a significant difference in
symptom relief, favourable to the hrEGF treatment.

It was not possible to complete the inclusion of
patients. Inclusion rate was too slow, even null for se-
veral months. This situation was worse, probably be-
cause new irradiation equipment was acquired and ra-
diation iatrogeny became less frequent. In fact, there
were only 15 cases of radiation proctitis at the Institute
for Oncology, Havana in two years. The fact that the
sample size was not fulfilled is the main limitation of
this trial. Further studies are required to test the hy-
pothesis that hrEGF can contribute to the treatment
of patients with radiation derived proctitis. There is
no information in the literature on this respect. Never-
theless, hrEGF has been shown to promote protection
or healing of mucosal damage, both experimentally
[42] and clinically [43-45] so it is likely that with a
larger sample size significant results can be obtained.

Table 1. Patients availability 
 Group A Group B Total 

Pa tients  included 17 20 37 

Did not st art treatment   4 3 7 

Started t rea tment 13 17 30 
Abandoned before evaluation  1 1 2 

Abandoned and eva luated  5 6 11 

Completed trea tmen t 7 10 17 

Number o f pa tients  evaluated  12 16 28 
 

Table 3. Baseline characteristics of the patients 
Characteristic Group A Group B 

Age (years) 55.3 ± 14.5 55.1 ± 12.6 

Skin  co lour (white/non white ) 13/4 12/8 

Initial disease (cervix /uterus  tumor) 15/2 19/1 

Symptoms:                         bleeding 
                                         tenesmus 
                                         d iarrhe a 
                                         pain 

16 
9 
2 
10 

19 
8 
1 
9 

Severity                             Grade I 
                                         Grade  II 
                                         Grade  III 
                                         Grade  IV 

2 
4 
11 
0 

6 
5 
7 
2 

 
Table 4. Patient evaluation 

Evaluation Group A Group B 

In  all evaluated patients   

Total response  5 (41.7%) 6 (37.5%) 

Partial response 3 (25.0%) 4 (25.0%) 

No response 4 (33.3%) 6 (37.5%) 

Only in  patients completing the treatment  

Total response  5 (71.4%) 5 (50.0%) 

Partial response 1 (14.3%) 1 (10.0%) 

No response 1 (14.3%) 4 (40.0%) 

 

Table 5. Exposal to treatment 
Patients treated with T ime of treatment 

(months) EGF solution Placebo solution 

6 5 9 

5 0 4 

4 2 3 

3 3 1 

1 3 0 

There were no violations of the randomization
schedule or the blinding. Patient compliance was de-
ficient. Only 46% of the patients completed the treat-
ment schedule. Groups were comparable according to
the demographic and baseline characteristics, and
variables chosen for evaluation were appropriate.
The dose and treatment schedule were based on the
previous experience obtained with this product in a
small series of patients [34].
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acids are effective in short-term treat-
ment of CRP: randomized, double-blind,
controlled trial. Dis Colon Rectum 1999;
42:788-95.

Table 2. Causes of withdrawal 
 Group A Group B Total 
Volun tary 8 8 16 

Adverse events 1 0 1 

Surgical u rgency 1 0 1 
Use o f another t re atment 0 2 2 
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Concerning the main outcome variable (mucosal
healing), the difference between groups was not signi-
ficant. However, it seems that treatment compliance
is an important factor that can influence response. In
fact, when patients completed the six months of treat-
ment, the advantage of hrEGF therapy was more evi-
dent (86% vs 60% response). The patient that did not
respond to hrEGF had anaemia due to intense blee-
ding and required blood transfusion. It is known that
deficient oxygenation is an important bad-prognosis
factor, concerning wound and mucosal healing.

The treatment was safe and the adverse events that
occurred were unlikely to be related to the treatment.
Otherwise, they were more probably dependent on
proctitis itself. In any case, there was only one adverse
event in a hrEGF-treated patient, and no life-threatening
events were found at all.

There is no effective treatment for radiation proc-
titis, which appears mostly in developing countries
where radiation techniques are not yet state-of-the-

art. In fact the results with other treatments have been
very poor and some cases have required colostomy.
Therefore, the response evidenced in more than 80%
of the patients who completed treatment in this study,
although not yet definitive is quite encouraging.

Although there was evidence of certain symptom
improvement, the sample was insufficient to demons-
trate hrEGF efficacy in radiation proctitis healing. A
multicenter clinical trial is recommended.
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