Original articles

Clinical Efficacy of Azathioprine (AZA) for Treatment
of Mild to Moderate Ulcerative Colitis (UC) in Patients
Who Have Responded Inadequately to Steroids

Fabian Juliao B, MD," Yineth Agudelo Z, MD,? Carlos Yepes D, MD,? Luis |. Bejarano, MD,* Jose G. Thorrens, MD,° Fabian Jaimes B, MD.¢

1 Section of Gastroenterology and Digestive
Endoscopy, Consultation Coordinator for
Inflammatory Bowel Disease, Hospital Pablo Tobon
Uribe in Medellin, Colombia. Professor at the
University of Antioquia and Universidad Pontificia
Bolivariana in Medellin, Colombia
fabianjuliao@hotmail.com

2 Third year internal medicine resident at the
University of Antioquia. Physician and Surgeon in the
Gastrohepatology Research Group at the University
of Antioquia. yineaz@gmail.com

3 Research Unit Epidemiologist at the Hospital Pablo
Tobon Uribe and Professor at the University of
Antioquia in Medellin, Colombia

4 Third year internal medicine resident at the
University of Antioquia. Physician and Surgeon
at the Universidad Pontificia Bolivariana.
ignaciomd200963@gmail.com

5 Third year internal medicine resident at the
University of Antioquia. Physician and Surgeon at the
University of Cartagena. docthorrens@yahoo.es

6 PhD in epidemiology, Johns Hopkins University.
Master of Clinical Epidemiology, Pontificia
Universidad Javeriana, Internal Medicine, University
of Antioquia. Physician and Surgeon, Industrial
University of Santander. Associate Professor
Department of Internal Medicine University of
Antioquia. flaimes@hptu.org.co

Received: 09-02-15
Accepted:  21-07-15

INTRODUCTION

Abstract

Introduction: Because there are very few studies of the use of azathioprine (AZA) for treatment of ulcerative
colitis, and most are more than a decade old, we need to establish the efficacy of AZA in our environment
for patients who have responded inadequately to steroids. Objective: The objective of this study is to eva-
luate short and long term clinical responses to AZA by ulcerative colitis patients in our population who have
had inadequate responses to treatment with steroids. Materials and Methods: This is a retrospective study
based on a database review of the medical records of 215 ulcerative colitis patients treated at the Hospital
Pablo Tobon Uribe between August 2001 and May 2014. Sixty-nine patients (32%) had received AZA, and 30
patients had received at least 3 months of treatment with AZA at the optimal dose of at least 2.0 mg/kg after
having responded inadequately to treatment with steroids. This group was included in the study. Results:
The median follow-up time was 20 months with a range from three months to 72 months. After three months
of treatment, clinical remission was found in 17 patients (57%) out of 30 patients, and partial responses
were found in 12 out of 30 subjects (40%). A year after the initial follow-up, 16 patients (53%) maintained
clinical remission, three (10%) continued to have partial responses, and five (17%) had relapsed and had
received biological therapy. Sixteen patients (53%) achieved one year with steroid treatment suspended and
no patients required colectomies. Conclusions: This study demonstrates a clinical remission rate of 53% for
patients with mild to moderate ulcerative colitis who were treated with AZA. One year follow-ups showed that
continuous suspension of steroid treatment had been achieved in 53% of patients. AZAis an inexpensive and
safe therapeutic option which can be considered prior to initiating biological therapy for these patients.
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with similar distributions by genders. This is different
from what is observed in industrialized countries where

Ulcerative colitis (UC) is a chronic inflammatory disease
whose etiology is multifactorial. It is characterized by dia-
rrhea, rectal bleeding, and erosion and/or ulceration of
the colon mucosa. A previous article of ours showed that
out of 202 patients diagnosed with inflammatory bowel
disease (IBD), a higher proportion of patients presented
UC (80.7%) than Crohn’s disease (15.8%) (4.9: 1 ratio)

the proportion of the two entities is very similar (1). The
pharmacological management of patients with UC is done
in stages with 5-ASA medications, steroids, and thiopurine
immunosuppressants such as azathioprine. In recent years
anti-tumor necrosis factors such as infliximab and adalimu-
mab have also been used (2-4). Major clinical problems
include steroid dependence, the oneyear dependence rate
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is 22% (), and a high probability of colectomy within five
years of initial treatment. Nine percent of patients with
proctitis who do not respond to conventional manage-
ment undergo colectomies, 35% of patients with extensive
damage undergo this procedure (6).

Azathioprine (AZA) is a thiopurine which interferes
with the metabolism of nucleic acids. It acts as a competi-
tive antagonist that produces immunosuppression through
a reduction of cellular proliferation and other mechanisms
(7). Treatment of Crohn’s Disease (CD) with AZA or 6-mer-
captopurine (6-MP) is well supported by clinical evidence
available in the literature, but this is not the case with UC.
The data about the efficacy of this kind of treatment for UC
are scarce, and most studies are more than a decade old and
of low quality (8-10). There are no studies in Latin America
that demonstrate the usefulness of AZA for managing UC
although it is a relatively inexpensive drug in Colombia com-
pared to biological therapy with infliximab or adalimumab.
Considering the above and based on our experience at our
center in the management of IBD, we designed a retrospec-
tive descriptive cohort in order to describe the short and
long term effectiveness of UC treatment for AZA patients
with inadequate responses to steroids.

MATERIALS AND METHODS
Type of study

A retrospective review of the medical records of patients
treated for UC between August 2001 and July 2013 was
done at the Hospital Pablo Tobén Uribe.

Area of study

The Hospital Pablo Tobdn Uribe is in the city of Medellin,
Colombia. It is a hospital that provides high complexity pro-
cedures for a large percentage of the population of the city,
and is a referral center for treatment of difficult pathologies
such as IBD. In 2001 we created an IBD clinic in the Hospital
Pablo Tobé6n Uribe due to a special interest of the authors of
this study. The objectives were to provide care exclusively for
patients with UC and CD and to become the city’s point of
reference for the management of these entities.

Study population

The medical records of all patients with UC over 18 who
received AZA for at least 3 months at therapeutic doses of at
least 2 mg/kg were reviewed. In Colombia, AZA comes in 50
mg tablets and dosages are prescribed in a single daily dose.
The diagnosis of UC was determined according to the criteria
adopted by the European Organization for Crohns Disease

and Ulcerative Colitis (ECCO) (11), and patients were clas-

sified according to the Classification of Montreal (12). For

patients with UC, the cues for prescribing AZA treatment was

their dependence on steroids and a refractory pathology.

Definitive diagnostic criteria for UC are based on first

excluding infectious, ischemic and neoplastic diseases and

then finding three of four key sets of symptoms (11):

a. Diarrhea and/or bleeding, and/or mucus in the stools
for more than six weeks or in repeated episodes

b. Colonoscopic findings of friable granular mucosa, with
or without ulceration

c. Histological findings of acute or chronic inflammation
compatible with IBD together with cryptitis and dis-
tortion of crypts associated with lymphoplasmacytic
infiltrate, without granulomas

d. Absence of Crohn’s disease which must be ruled out
through radiological studies of the small intestine,
ileocolonoscopy, or biopsies.

Endoscopic severity and extent of the UC were determi-
ned according to the last colonoscopy before the beginning
of azathioprine treatment. Extension of UC was classified
according to the Montreal classification.

Inclusion criteria

The patients included in this study were over 18 years of
age, had been diagnosed with UC, and had received at
least 3 months of treatment with AZA dosages of at least
2 mg/kg. Also, the indication for treatment with AZA was
inadequate response to steroids, either because of steroid
dependence or disease refractory to treatment with ste-
roids. Dependency was defined as the inability to reduce
steroid doses to below the equivalent of 10 mg of predni-
sone per day within 3 months (12 weeks) of the start of
corticosteroids. Refractory disease was defined as disease
that recurred within three months after the suspension of
the steroid or inadequate response to treatment with oral
steroids (0.75 to 1 mg/kg/day of oral prednisone or equi-
valent) for more than four weeks (13).

Exclusion criteria

The following types of patients were excluded from the study:

« Patients whose medical record information was unavai-
lable for various reasons.

« Patients with prior use of AZA or concomitant use of
AZA and biological therapy with infliximab or adali-
mumab.

o Patients with colectomies prior to the start of AZA
treatment.

« Patients with severe acute UC.
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Measurement of outcomes and definitions

Primary outcome measured: The proportion of steroid
dependent patients with sustained response to steroid-
free AZA treatment, 12 months after the start of AZA
treatment. Sustained response was defined as the mainte-
nance of clinical remission (modified Mayo score <2) with
full suspension of steroids and a minimum of six months
without having returning to steroids.

Secondary outcomes measured:

« Noclinical response: Patient’s Mayo score either increa-
ses or decreases by less than 3 points or 30%.

o DPartial response: Patient’s Mayo score decreases by 3
points (30%) or more, but the patient does not reach a
modified Mayo score below two.

o Adverse effects of AZA: onset within 4 weeks after ini-
tiation of treatment with AZA of any of the following:
platelet count <100,000, leukocytes <3000, elevated
transaminase or bilirubin (more than twice the reference
value), acute pancreatitis, opportunistic infections or
lymphoma arising at any time during monitoring.

The Mayo Scoring System for Assessment of Ulcerative
Colitis Activity Clinic score was used (14). This score
includes four dimensions: number of stools, presence
of bleeding, the global assessment by the physician, and
endoscopic severity. Remission is defined as a score < 2,
a partial response that leads to a 30% or 3 point decrease
of the score, or an endoscopic mucosal healing score less
than or equal to 1. For the oneyear clinical response in the
follow-up, the Mayo Clinic score was modified by exclu-
ding the endoscopic results. AZA treatment failure is defi-
ned as discontinuation due to intolerance, loss of clinical
response, or switching to biological therapy. Sustained cli-
nical response is defined as the absence of AZA treatment
failure during the followup.
We built a database in Excel which included the following
data for each patient:
1. Age at UC diagnosis
2. Current age
3. Gender
4. Location and severity of ulcerative colitis (Montreal
classification)
5. Mayo Clinic score at the beginning of treatment with
azathioprine
6. Steroid dosage at the start of AZA
7. Starting dosage of AZA
8. Adverse effects associated with azathioprine (thrombo-
cytopenia, leukopenia, abnormal liver function, acute
pancreatitis, lymphoma, opportunistic infections)
9. Use of biological therapy.
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For the patient population:

1. Percentage of patients who stopped using steroids

2. Percentage of patients who underwent colectomies

3. Percentage of patients who relapsed during follow-up.

Statistical Analysis

A descriptive statistical analysis was performed. Qualitative
variables were characterized by frequencies and propor-
tions, while quantitative variables were described by their
means, their standard deviations (SD), their medians (Me),
and their interquartile ranges (IQR). Also, their distribu-
tions were studied with the ShapiroWilk test. For bivariate
analysis, qualitative variables were analyzed with Pearson’s
chisquared test or Fisher’s exact test.

Ethical issues

This study’s protocol was submitted to the Research and
Research Ethics Committee at the Hospital Pablo Tobén
Uribe where it was approved. The confidentiality of informa-
tion is guaranteed, and informed consent was not necessary
since this study only involves collecting information retros-
pectively from clinical records and does not involve addi-
tional intervention in patients. This makes this study a “No
Risk” research project according to Article 11 of Resolution
8430 of 1993 of the Ministry of Health of Colombia.

RESULTS

A total of 208 patients with UC were recorded in our data-
base. Of these 69 (33%) had received AZA. Thirty of the
69 patients met the inclusion criteria previously mentioned
and had full information available in their medical histo-
ries. Thirty patients were receiving steroids at the start of
treatment with AZA and all used AZA simultaneously with
mesalazine. As for sex, 47% were male and 53% female. The
average age of onset of azathioprine was 43 years, and 80%
of subjects were between 20 and 60 years old. According to
the classification of Montreal, 57% of patients had exten-
sive colitis, 33% leftsided colitis, and only 10% had damage
in the rectum. A summary of the demographic characteris-
tics of the patients is presented in Table 1.

The average patient follow-up was 20 months (3 months
to 72 months). Clinical remission was found in 17 patients
(57%) and partial responses in 12 patients (40%) three
months into treatment. One patient (3%) did not exhi-
bit any primary response and required biological therapy
(Figure 1). One year after the initial response, 16 patients
(53%) maintained clinical remission, 3 patients (10%)
continued to have partial responses. Five patients (17%)
had relapsed and received biological therapy (Figure 2).
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Steroid treatment had been suspended in sixteen patients
(53%) by one year after the beginning of treatment. Only
10 patients were followed for at least 2 years. Of these, nine
(90%) had sustained responses, but one patient had stop-
ped responding to AZA and required biological therapy.
No significant association between clinical remission and
extent of disease was found. No patients required colecto-
mies during the followup.

Table 1. Characteristics patients studied

Characteristics Frequency Percentage (%)

Sex

Female 16 53

Male 14 47
Age

20-40 years 15 50

41- 60 years 10 33

More than 61 years 5 17
Median age 42 years 43
Montreal Classification
Extension

Proctitis 3 10

Left Colitis 10 33

Extensive Colitis 17 57
Years between diagnosis and Administration of AZA

1-3 years 21 70

3-6 years 6 20

More than 6 years 3 30
Months using AZA

3-6 months 5 16

Up to 12 months 6 20

Up to 24 months 9 30

Up to 72 months 9 30

More than 72 months 1 3

§ 1&2;? n = 30 patients

£ 0%

g 0%

T 60% 57%

5 50% 40%

& 40%

S 30%
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Figure 1. Clinical response to AZA within three months
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Figure 2. UC-AZA Remission Rate

As for the safety of azathioprine during follow-up, six
of 30 patients (20%) developed leucopenia which was
resolved by decreasing the dose without discontinuing the
medication. There was one case of acute pancreatitis which
required the suspension of AZA, and only one individual
had AZA therapy discontinued because of gastrointestinal
symptoms. No hepatic toxicity, opportunistic infections, or
lymphoma were observed in any of the 30 patients during
their followups.

DISCUSSION

Purine analogs such as AZA and 6-mercaptopurine have
been used for over 30 years for the maintenance of remis-
sion in patients with UC that are refractory to management
with 5-ASA and steroids. They have also been used as a “ste-
roid saving” treatment with patients that are dependent on
steroids, with the clearly established risk/benefit profile of
maintaining remission in the longterm in 20% of patients
with UC, according to various studies (15). Our study
shows that AZA is effective in 65% of patients who have
refractory UC or who are steroid-dependent one year into
followup with an adequate safety profile. This is the first
Latin American study on this particular topic.

Studies of AZA for treatment of UC are scarce and most
are more than a decade old. The first study, by Jewell and
Truelove, dates back to 1974. That study failed to demons-
trate that AZA is useful for inducing or maintaining remis-
sion in patients with ulcerative colitis. It was even less
effective than sulfasalazine (16). The first double-blind
placebo-controlled study was published by Hawthorne et
al. in the United Kingdom (17). This study was done with
patients in remission from UC as the result of treatment
with AZA for at least six months. Thirty three patients
who had been treated with AZA at average daily doses of
100 mg were followed for one year. The authors found a
relapse rate of 36% compared to 59% in 34 subjects who
suspended medication and were given placebos. Other
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retrospective or open studies in tertiary care centers have
shown response rates of 84% and 63% and remission rates
of 65% and 69% (18).

The largest retrospective study was done in Oxford. The
study, in which 346 patients were followed for over 30 years,
found a remission rate of 58% (19). A more recent Spanish
study of 34 patients found a rate of maintenance of remis-
sion of 63.6% in patients with 6mercaptopurine treatment.
It showed that methotrexate was less effective than 6mer-
captopurine for ulcerative colitis (20). An Italian study by
Ardizzone et al. of 72 steroiddependent patients who were
randomly assigned to receive 2 mg/kg/day of azathioprine
or 3.2 g/day of S-ASA, found 6 month remission rates of
53% and 21% respectively (OR: 4.78) (21). All of these
results are similar to those presented in our study, regar-
ding both overall response and clinical remission. A syste-
matic review and meta-analysis of all immunosuppressants
used for UC was recently published. Two of the studies
evaluated AZA for maintaining remission (130 patients)
and pointed towards the existence of benefits with AZA
therapy (RR = 0.5,95% CI = 0.7-1.0) (22). A more recent
systematic review by Cochrane of 6 studies with a total of
286 UC patients showed that AZA is significantly superior
to placebos for maintaining remission in 51 of 115 patients
in the AZA group compared with 76 of 117 patients in the
placebo group (23).

Additionally, there is arisk of relapse of UC in individuals
who suspended AZA therapy. A study with UC patients in
clinical remission who suspended AZA use showed that
five years into the followup, 60% had had relapses (24). A
more recent study found a relapse rate of 26% at 24 months
in 108 patients with UC who stopped AZA treatment deli-
berately due to clinical remission (25).

A weakness of our study is the sample size. The size was
due to the fact that many of the patients who initially come
to our IBD clinic continue their medical services at other
sites afterwards, and we lose track of them. Because of this,
we do not have complete information. In addition, some
patients that come to us receive doses of AZA lower than
2mg/kg, and therefore did not meet the inclusion crite-
ria and were excluded from the study. More randomized,
placebo-controlled, clinical trials (with more patients) are
needed to confirm the results presented in the various stu-
dies cited here.

The results of this study are very important because they
show that AZA is an effective drug for management of indi-
viduals with UC who have inadequate responses or intole-
rance to steroids. AZA is inexpensive and delivers long-las-
ting clinical remission in patients who respond and tolerate
the drug. Consequently, it is a valid alternative for treating
UC prior to the use of biological therapy with anti-TNFs.
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