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Sulfasalazine has been widely used for the treatment of 
inflammatory bowel disease (IBD). In 1977, Azad et al (1) 

identified 5-aminosalicylic acid (5-ASA) as the active moiety 
of sulfasalazine, bound by a diazo bond to the sulpha drug sulfa-
pyridine. The diazo reductase activity of bacteria in the colon 
cleaves the diazo bond to release the 5-ASA and the sulfa-
pyridine (2). Sulfapyridine is mostly absorbed and is responsible 
for the majority of the adverse reactions attributed to sulfasala-
zine. Several studies have shown that 5-ASA and sulfasalazine 
have comparable anti-inflammatory benefits, while sulfapyrid-
ine does not achieve similar anti-inflammatory effects (3,4). 
Therefore, various formulations of 5-ASA have been developed, 

each attempting to prevent the inactivation of 5-ASA due to 
its instability in an acidic environment or from primary absorp-
tion in the proximal intestine (5). Mesalamine is the generic 
name for 5-ASA contained in a pH-sensitive or semipermeable 
coating that allows the 5-ASA to be released distally in the 
intestinal lumen (6-8). The introduction of mesalamine has 
facilitated effective treatment for IBD without the adverse 
effects attributed to the sulfapyridine moiety of sulfasalazine. 
However, the benefits are due to better tolerance rather than 
improved efficacy (9). 

Mesalamine is the gold standard for treatment of ulcerative 
colitis (UC) and has shown to be effective in treating mild to 
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BACKGRouNd: A number of case reports link the use of 
5-aminosalicylic acid (5-ASA) to interstitial nephritis in patients 
with inflammatory bowel disease (IBD). 
oBJeCtive: To investigate whether the long-term use of 5-ASA has 
harmful effects on renal function in patients with IBD.
MetHods: A retrospective analysis of 171 consecutive outpatients 
with Crohn’s disease or ulcerative colitis was conducted. Serum creati-
nine levels and body weight were measured before and after treatment 
to calculate the creatinine clearance (CrCl) rate. 
Results: In 171 patients (93 women, 78 men), the mean (± SD) dose 
of 5-ASA was 3.65±0.85 g/day with a cumulative dose of 11±7.7 kg over 
an interval of 8.4±5.9 years. Serum creatinine concentrations increased 
from 76.8 µmol/L to 88.7 µmol/L (n=171; P<0.0001) and the CrCl rate 
fell significantly from 104.6 mL/min to 93.1 mL/min (n=81; P<0.0001). 
There was one case of interstitial nephritis reported. Treatment groups 
included mesalamine (74.3%), sulfasalazine (15.2%) and combination 
(sulfalsalazine/mesalamine [10.5%]) with treatment durations of 
7.2±4.5, 12.3±8.7 and 11.2±6.7 years, respectively. The duration of 
treatment was the most important covariate for change in CrCl and 
when analyzed by treatment group, those treated with sulfasazine had 
a strong correlation (r=–0.54, P=0.0145), while nonsignificant in the 
mesalamine group (r=0.06, P=0.7017). The decline in CrCl was nega-
tively correlated with the pretreatment CrCl rate (r=–0.34; P=0.0024) 
and positively correlated with the mean daily dose of 5-ASA (r=0.32; 
P=0.0034). 
CoNClusioN: The present study is the first to demonstrate a sig-
nificant dose- and treatment duration-dependant decline in CrCl. The 
risks need to be further evaluated because 5-ASA is widely used for 
long-term maintenance therapy in patients with IBD.
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les effets d’un traitement à long terme à 
l’acide 5-aminosalicylique sur les reins

HistoRiQue : Un certain nombre de rapports de cas relient l’usage 
d’acide 5-aminosalicylique (5-ASA) à la néphrite interstitielle chez les 
personnes atteintes d’une maladie inflammatoire de l’intestin (MII).
oBJeCtiF : Examiner si l’utilisation à long terme du 5-ASA a des effets 
nuisibles sur la fonction rénale des personnes atteintes d’une MII.
MÉtHodoloGie : Les auteurs ont procédé à une analyse rétrospective 
de 171 patients consécutifs atteints de la maladie de Crohn ou de la colite 
ulcéreuse. Ils ont mesuré les taux de créatinine sérique et le poids corporel 
avant et après le traitement pour calculer le taux de clairance de la 
créatinine (CrCl).
RÉsultAts : Chez 171 patients (93 femmes, 78 hommes), la dose 
moyenne de 5-ASA (±ÉT) était de 3,65±0,85 g/jour, la dose cumulative 
s’élevant à 11±7,7 kg sur un intervalle de 8,4±5,9 ans. Les concentrations 
de créatinine sérique ont passé de 76,8 µmol/L à 88,7 µmol/L (P<0,0001, 
n=171) et le taux de CrCl a chuté de manière significative, de 104,6 mL/min 
à 93,1 mL/min (n=81 ; P<0,0001). Un cas de néphrite interstitielle a été 
déclaré. Les groupes de traitement étaient la mésalamine (74,3 %), la 
sulfasalazine (15,2 %) et une polythérapie (sulfasalazine et mésalamine 
[10,5 %]) et la durée de traitement était de 7,2±4,5 ans, 12,3±8,7 ans et 
11,2±6,7 ans, respectivement. La durée du traitement était la principale 
covariable de modification de la CrCl et, lorsqu’elle était analysée selon le 
groupe de traitement, les personnes traitées à la sulfasazine présentaient 
une solide corrélation (r=–0,54, P=0,0145), qui n’était toutefois pas 
significative dans le groupe traité à la mésalamine (r=0,06, P=0,7017). La 
diminution de la CrCl était corrélée de manière négative au taux de CrCl 
avant le traitement (r=–0,34, P=0,0024) et de manière positive à la dose 
quotidienne moyenne de 5-ASA (r=0,32, P=0,0034).
CoNClusioN : La présente étude est la première à démontrer une 
diminution importante de la CrCl liée à la dose et à la durée du traitement. 
Il faut évaluer les risques de manière plus approfondie, car le 5-ASA est 
beaucoup utilisé pour le traitement d’entretien à long terme des personnes 
atteintes d’une MII.
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moderate Crohn’s disease (CD) (10-15). Studies (16-22) dem-
onstrate that both mesalamine and sulfasalazine are efficacious 
for inducing and maintaining remission, and are often used as 
long-term maintenance treatments. The improved side effect 
profile of mesalamine has enabled the use of doses that are 
much higher than doses possible with sulfasalazine. However, a 
number of cases of 5-ASA-induced nephrotoxicity have been 
reported in patients with IBD (23,24). Animal studies (25,26) 
demonstrated dose-related renal papillary necrosis; however, 
the doses were much higher than those typically used in 
humans. The use of 5-ASA is generally not associated with 
papillary necrosis in humans. Several case reports (27-30) have 
reported renal impairment in the forms of dose-dependent 
‘analgesic nephropathy’, inhibition of cyclooxygenases or 
hypersensitivity leading to reversible interstitial nephritis in 
humans. The incidence of renal impairment in patients with 
IBD treated with 5-ASA is estimated to be one in 100 patients, 
and interstitial nephritis occurs in one in 500 patients (31,32). 
Mahmud et al (33) were unable to show nephrotoxicity after 
six months of mesalamine treatment in patients with UC using 
a low dose of 1.2 g/day. Similarly, Van Staa et al (34), in the 
British epidemiological study, were not able to demonstrate a 
relationship between the dose or type of 5-ASA and the inci-
dence of renal disease among 19,025 IBD patients on 5-ASA. 
Based on their findings, interstitial nephritis related to 5-ASA 
use appears to be a rare event. 

Although interstitial nephritis occurs infrequently, renal 
function can be compromised over time with the use of 5-ASA. 
In a recent report, de Jong et al (35) did not find a significant 
change in creatinine clearance (CrCl) over an 11-year interval 
in 200 patients with Crohn’s disease. However, the mean dur-
ation of treatment with 5-ASA was 8.6 years, much shorter 
than the interval that CrCl was measured. This may reflect why 
the decline in CrCl was reported to be within the expected 
physiological decline in renal function associated with aging. 
Fortunately, the kidneys have the capacity to regain function 
after an insult; thus, creatinine measurements need to be taken 
at the onset and end of treatment rather than time points out-
side of the actual treatment interval. Also, no case of interstitial 
nephritis was reported by de Jong et al (35). 

Clinical experience continues to reveal that renal disease is 
relatively rare and is usually reversible with discontinuation of 
the drug (23,31). The aim of the present study was to investi-
gate whether the long-term use of high-dose 5-ASAs has harm-
ful effects on the renal function of IBD patients, and to assess a 
dose-related relationship and to compare the risks associated 
with the use of different 5-ASA preparations. 

MetHods
Patients 
The charts of 204 patients with confirmed CD or UC in the 
outpatient gastroenterology clinic at St Michael’s Hospital, 
Toronto, Ontario, were examined. Of these, the records of 
171 patients were analyzed for changes in serum creatinine and 
urea levels during the time they were on 5-ASA. In 82 of the 
171 patients, an in-depth analysis was undertaken. The num-
ber of patients in each data set is indicated in the text or in a 
table. The in-depth retrospective chart review collected the fol-
lowing data: sex, race, age at diagnosis, age at start of treatment, 
location of disease, complications of IBD, extraintestinal mani-
festations, surgeries and other comorbid illnesses. The type of 
5-ASA, dose and duration of treatment were recorded. The 

cumulative doses of oral formulation of 5-ASA were calculated. 
Serum creatinine levels and body weight were measured just 
before the start of treatment and at the end of treatment or the 
current level if still on treatment. Factors known to effect renal 
function, specifically diseases such as hypertension, chronic 
renal impairment, heart failure and diabetes were docu-
mented. Potentially nephrotoxic drugs such as cyclospor-
ine, bisphosphonate, nonsteroidal anti-inflammatory drugs, 
cyclooxygenase-2 inhibitors and angiotensin-converting 
enzyme inhibitors are documented. Weight loss was recorded 
and defined as significant if an individual patient lost more than 
20% of their total body weight or required intervention with 
total parenteral nutrition (TPN). The use of other immunosup-
pressive medications was also recorded. Patients were excluded 
from the study if insufficient data were available for analysis. The 
data were obtained and stored in an anonymous database that was 
approved by the medical ethics committee of St Michael’s 
Hospital, Toronto, Ontario. 

Calculation of renal function
Renal function was monitored by measuring serum creatinine 
levels. The estimated serum CrCl rate was calculated using the 
Cockroft-Gault Formula:

CrCl (mL/min) = 1.23 x (140 – age in years) × body 
weight (kg) / serum creatinine (µmol/L)

The formula takes into account age, weight and sex, and 
because of differences in body composition, a correction factor 
of 0.85 for women (36) was applied. The CrCl was determined 
at two time points. The first was calculated at the start of treat-
ment and the second at the end of treatment or the current 
level if still on treatment.

statistical analysis
Data are presented with summary statistics for the study popu-
lation and for the subpopulation of patients with complete data 
available before and after treatment. Categorical variables are 
summarized with counts and percentages, and the continuous 
variables are presented as means and SDs. 

Comparisons related to change from baseline for continuous 
variables within each population of subjects was performed 
with the Wilcoxon signed rank test. Comparisons between 
groups with respect to continuous variables were performed 
with the Wilcoxon sum rank test. Comparisons between groups 
with respect to categorical variables were performed with the 
Pearson c2 test or Fisher’s exact test for cases in which the 
number of observations was less than five per cell.

In addition, univariate analyses based on linear regression 
were performed to establish the relation between change in 
CrCl, age at start of treatment, mean daily dose, cumulative 
daily dose and pretreatment CrCl rates. Variables found signifi-
cant were included in the multivariate linear regression analy-
sis. All statistical tests were two-sided tests and considered 
significant at the 5% significance level.

Results
The clinical characteristics and complications of the study 
population are presented in Table 1. There were 126 patients 
with CD and 54 with UC. Of 171 patients, the mean (± SD) 
age at the start of treatment was 36.2±14.7 years (range 13 to 
88 years). There were 93 women (54.4%) and 78 men (45.6%). 
There was no significant difference in the characteristics 
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between patients with CD and those with UC (data not 
shown). 

Comorbidities with potentially significant renal complica-
tions were found in 17 patients (9.9%) with hypertension 
being the most predominant. None of the patients had clinic-
ally defined renal impairment at the start of treatment. 
However, 43 patients (25.2%) had received potentially neph-
rotoxic medications (Table 1). Of the study cohort, 12 patients 
(7.0%) had both potentially nephrotoxic comorbidities and 
received nephrotoxic medications, and 103 patients (60.2%) 
did not have either comorbidities or nephrotoxic medications.

Of the 82 patients for which a detailed analysis was per-
formed, the mean duration of disease (CD or UC) was 
19.8±10.9 years (Table 2). The predominant sites of disease 
were the ileum for CD and pancolitis for UC. Twenty-six 
patients (31.7%) had extraintestinal manifestations, including 
one with primary sclerosing cholangitis. Complications of IBD 
were documented in 49% of the patients; with fistulas in 20 
(24.4%), bowel obstructions in 12 (14.6%), abscess in eight 
(9.8%), anal fissure in eight (9.8%), stricture in five (6.1%), 
thrombosis in two (2.4%) and anemia in one (1.2%). 

During the observation period, a significant mean weight 
gain of 5.5±6.6 kg was documented for the 82 patients who 
underwent the detailed analysis (Table 2). Of these 82 patients, 

56 experienced an overall weight gain during the treatment 
period and 14 of these 56 patients (25.0%) underwent a course 
of TPN. There were only eight patients who had an overall 
decline in weight, of which two required TPN. 

details of treatment
The mean dose of 5-ASA was 3.65±0.85 g/day (range 1 g/day 
to 8 g/day) and a mean cumulative dose of 11±7.7 kg (range 
1.1 kg to 40.9 kg). The mean duration of treatment was 
8.4±5.9 years (range one to 30 years). There was no difference 
in the dosage or treatment duration between patients with UC 
and CD (data not shown). The majority of the patients 
(74.3%) were treated with mesalamine, whereas 15.2% were 
treated with sulfasalazine and 10.5% were treated with a com-
bination of mesalamine and sulfasalazine (Table 3). The dur-
ation of treatment was longest in those treated with sulfasalazine 
(13.8±9.0 years) with a mean cumulative dose of 17.1±11.9 kg. 
There was no statistically significant difference in the change 
in CrCl rates among the different types of 5-ASA. 

Renal function
Serum creatinine levels remained within the normal range 
but increased significantly over the observation period from 
76.8 µmol/L to 88.7 µmol/L (P<0.0001; n=171) (Figure 1). 

TAble 1
Clinical characteristics of patients with inflammatory bowel 
disease treated with 5-aminosalicylic acid (n=171)
Clinical characteristic
Men 78 (45.6)

Women 93 (54.4)

Age at start of treatment, years (mean ± SD) 36.2±14.7 

Serum creatinine at start of treatment, μmol/L (mean ± SD) 77.2±17.5

Duration of treatment, years (mean ± SD) 8.4±5.9

Inflammatory bowel disease 

   Crohn’s disease 126 (73.7)

   Ulcerative colitis 45 (26.3)

Comorbidities, n 17

   Hypertension 15 (8.8)

   Diabetes 2 (1.2)

   Heart disease 1 (0.6)

   Chronic kidney disease 0 (0.0)

Use of nephrotoxic medications, n 43

   Bisphosphonates 22 (12.9)

   Angiotensin-converting enzyme inhibitors 13 (7.6)

   Nonsteroidal anti-inflammatory drugs 8 (4.7)

   Cyclooxygenase-2 inhibitors 6 (3.5)

   Cyclosporine 2 (1.2)

Use of immunosuppressive medications, n 100 

   Corticosteroids 53 (64.6)

   Azathioprine 27 (32.9)

   Methotrexate 8 (9.7)

   Infliximab 8 (9.7)

   Cyclosporine 2 (2.4)

   6-Mercaptopurine 2 (2.4)

Use of enemas, n 28

   5-Aminosalicylic acid 16 (9.4)

   Steroids 12 (7.0)

Data presented as n (%) unless otherwise specified

TAble 2
Clinical characteristics of patients who underwent detailed 
analysis (n=82)
Clinical characteristic
Body weight at start of treatment, kg (mean ± SD) 65.5±15.9

Duration of disease, years (mean ± SD) 19.8±10.9

Crohn’s disease, n; location of disease 57

   Ileum only 24 (42.1)

   Colon only 14 (24.5)

   Ileum and colon 19 (33.3)

Ulcerative colitis, n; location of disease 24 

   Pancolitis 15 (62.5)

   Distal colitis 4 (16.7)

   Proctosigmoiditis 5 (33.3)

Extraintestinal manifestations, n 26

   Arthritis 13 (15.9)

   Nephrolithiasis 5 (6.1)

   Cholelithiasis 4 (4.9)

   Uveitis 3 (3.7)

   Erythema nodosum 3 (3.7)

   Pyoderma gangrenosum 2 (2.4)

   Primary sclerosing cholangitis 1 (1.2)

   Aphthous ulcers 1 (1.2)

   Sacroileitis 1 (1.2)

Complications of inflammatory bowel disease, n 40

   Fistula 20 (24.4)

   Bowel obstruction 12 (14.6)

   Abscess 8 (9.8)

   Anal fissure 8 (9.8)

   Stricture 5 (6.1)

   Thrombosis 2 (2.4)

   Anemia 1 (1.2)

Total parenteral nutrition 20 (11.7)

Data presented as n (%) unless otherwise specified
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Urea levels remained within the normal range and increased from 
4.6 mmol/L to 4.9 mmol/L (P=0.0056; n=113). The calculated 
CrCl rate fell significantly from 104.6 mL/min to 93.1 mL/min 
(P<0.0001; n=82). There was no significant difference in renal 
function between patients with UC and CD (data not shown). 
Interstitial nephritis was reported in only one patient within 
one year of treatment. 

Predictors of change in CrCl
Univariate correlation analysis showed that there was no effect 
of age at the start of treatment (r=–0.08; P=0.4523) or cumula-
tive dose (r=–0.08; P=0.4712) on the change in CrCl but the 
mean dose of 5-ASA (r=0.32; P=0.0034) and the pretreatment 
CrCl rate (r=–0.34; P=0.0024) were significantly correlated 
with the rise in the CrCl rate of the whole study population 
(Table 4). 

In multivariate analysis, the decline in CrCl was negatively 
correlated with the pretreatment CrCl rate (b=–0.41; P<0.001) 
and positively correlated with mean daily dose of 5-ASA 
(b=14.01; P=0.0003) (Table 5). 

effect of treatment on CrCl
Univariate analysis of patients who were treated with either 
mesalamine or sulfasalazine monotherapy demonstrate that 
treatment duration was significantly correlated with a change 
in the CrCl (r=–0.25; P=0.0487) whereas treatment effect 
(mesalamine versus sulfasalazine) was only marginally signifi-
cant (P=0.07). The mean change in CrCl rate for the group 

treated with mesalamine was –7.5±24.7 mL/min, and 
–19.5±24.3 mL/min for the group treated with sulfasalazine. 
The cumulative dose and the diagnosis did not significantly 
affect CrCl (Table 6). Patients with CD had a change in CrCl 
of –10.3±25.5 mL/min and those with UC had a change in 
CrCl of –13.5±24.2 mL/min. The duration of treatment was 
the most important covariate for the whole population, and 
when analyzed by treatment group with change in CrCl, those 
treated with sulfasalazine had a strong correlation (r=–0.54, 
P=0.0154), while those treated with mesalamine had a nonsig-
nificant duration of treatment (r=0.06; P=0.7017) (Table 7). 

subgroup analysis with nephrotoxic comorbidities and/or 
medications
Subgroup analysis did not reveal a significant difference in 
age, weight, serum creatinine value before or after treatment, 
urea, CrCl, mean dose or cumulative dose in those with or 
without use of nephrotoxic medications, those with or without 
comorbidities and those with or without nephrotoxic medica-
tions and comorbidities (data not shown). 

Of the 82 patients who underwent an in-depth analysis, a 
total of 41 patients (11.1%) experienced a decrease in CrCl of 
10% or more. Of those 41 patients, 11 (26.8%) received a 
nephrotoxic medication, four (9.8%) had a comorbidity that 
could affect renal function and 11(26.8%) patients had both a 
comorbidity and received a nephrotoxic medication. 

TAble 3
Differential effects of the type of 5-aminosalicylic acid (5-ASA) on renal function

Type of 5-ASA Patients, n (%)
Cumulative dose, kg 

(mean ± SD)
Treatment duration, years 

(mean ± SD)
Change in creatinine  

clearance, % (mean ± SD)
Sulfasalazine 26 (15.2) 15.1±11.4 12.3±8.7 –16.3±18.0

Mesalamine 127 (74.3) 9.7±6.3 7.2±4.5 –6.7±25.1

Combination (sulfasalazine/mesalamine) 18 (10.5) 14.0±7.7 11.2±6.7 –16.0±8.6

TAble 4
Univariate correlation analysis of creatinine clearance
Predictors of creatinine clearance  r P
Mean daily dose of 5-aminosalicylic acid 0.32 0.0034
Pretreatment creatinine clearance rate –0.34 0.0024
Age at start of treatment –0.08 0.4523
Cumulative dose –0.08 0.4712

r Peason coefficient of correlation

TAble 5
Multivariate correlation analysis of creatinine clearance*

Predictors of creatinine clearance 
beta  

coefficient P
Pretreatment creatinine clearance rate –0.41 <0.0001

Mean daily dose of 5-aminosalicylic acid 14.01 0.0003

*Overall R2=0.26

TAble 6
Univariate correlation analysis of creatinine clearance in 
patients treated with monotherapy
Predictors of creatinine clearance P
Sulfasalazine versus mesalamine 0.0736
Cumulative dose of 5-aminosalicylic acid 0.2900
Duration of treatment 0.0487
Diagnosis 0.6429

Figure 1) Over the mean observation period of 8.4 years, the 
serum creatinine level increased from 76.8 µmol/L to 88.7 µmol/L 
(P<0.0001; n=171) and urea levels increased from 4.6 mmol/L 
to 4.9 mmol/L (P=0.0056; n=113) but both remained within the 
normal range. The calculated creatinine clearance (CrCl) rate fell 
significantly from 104.6 mL/min to 93.1 mL/min (P<0.0001; 
n=81). Post Post-treatment; Pre Pretreatment
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Univariate correlations for change in CrCl and average daily 
dose were significant in patients without either nephrotoxic 
comorbidities or medications (r=0.46; P=0.0002), without 
nephrotoxic comorbidities (r=0.36; P=0.0016) and without 
nephrotoxic medications (r=0.44; P=0.0004) (Table 8). 
Pretreatment CrCl correlated with change in CrCl in all 
groups except those who had comorbidities that are associated 
with risk for renal disease (r =–0.39; P=0.3855).  

disCussioN
The aim of the present study was to detect changes in renal 
function, as measured by the CrCl rate over time, in IBD 
patients treated with 5-ASA. The results show that subtle 
deterioration in renal function occurred in these patients over 
the observation period. Clinical disease due to interstitial 
nephritis occurred only in one of these patients. 

The present study is the first to show that the risk of renal 
impairment was related to treatment duration and dose of 
5-ASA. Patients were followed for a mean of 20 years and 
treated with 5-ASA for a mean of 8.4 years with variable 
degrees of cumulative exposure. Although the majority of 
patients were treated with mesalamine, which is a relatively 
newer formulation, the treatment duration was not sufficient 
to impact the change in CrCl that was found in the group 
treated with sulfasalazine. Thus, the effect of sulfasalazine on 
renal function is due to treatment duration rather than a drug 
effect. This has clinical implications because patients originally 
started and maintained on sulfasalazine will likely have an 
increased risk of decline in CrCl. Dose-related renal papillary 
necrosis has been documented in early animal studies (60 mg/kg 
to 100 mg/kg in dogs and 320 mg/kg in rats); however, this has 
not been seen in humans (25,26). The molecular structure of 
5-ASA is similar to acetylsalicylic acid, phenacetin and aminophel, 
which are well documented to be nephrotoxic if taken in high 
doses for long periods of time (37-40). A similar study by de Jong 
et al (35) reported a mean 5-ASA dose of 2.8 g/day and cumula-
tive doses of 6.6 kg over 8.6 years – much lower than the 3.6 g/day 
and cumulative dose of 11 kg over 8.4 years in the present 
study. The case-control study by Van Staa et al (34) followed 
patients for a mean of only six years, in which the dose was 
recorded as greater or less than 2 g/day. Unfortunately, this dose 
cut-off underestimates a true dose relationship because studies 

have shown that chronic high-dosing (ie, more than 3 g/day) 
can cause renal tubular dysfunction in patients with IBD (41). 
Schreiber et al (41) demonstrated an increased prevalence of 
tubular membrane protein excretion as a more sensitive index 
of renal function, which was related to 5-ASA dose. Zehnter et 
al (42) also showed that IBD patients treated with 5-ASA had 
elevated levels of tubular proteinuria but not in patients with 
IBD not receiving 5-ASA. 

In addition, we found that renal dysfunction before the start 
of treatment correlated with a greater decline in CrCl. This 
suggests that although the dose of 5-ASA may be an independ-
ent predictor of nephrotoxicity, there may be a synergistic 
effect in patients with baseline pre-existing renal damage. 
Renal toxicity mediated by 5-ASA can have variable clinical 
presentations including acute renal failure (43-46), acute 
nephritis (46-51) or nephritic syndrome (52-55). Case reports 
of renal biopsies have shown evidence of active tubulointer-
stitial nephritis (49,50). In this study, the patients with the 
greatest decline in CrCl presented with asymptomatic azotemia 
and the low incidence of renal disease in this study may be an 
indication that measuring serum creatinine is not sensitive 
enough to detect early changes in renal function, rather than 
pathological changes consistent with interstitial nephritis. 
However, results from studies attempting to correlate urinary 
markers of renal damage and 5-ASA treatment have been 
mixed (41,42,56-59). The exact mechanism of renal impair-
ment is not well understood but it is likely due to a delayed 
cell-mediated response (27,31,48). It has also been proposed 
that the toxicity is due to uncoupling of oxidative phosphoryla-
tion or inhibition of prostaglandin synthesis, thereby mediat-
ing renal hypoxia (32). This is similar to what has been shown 
with high-dose salicylate-induced nephrotoxicity (39,58). In 
addition, our patient with interstitial nephritis had recovery of 
renal function with discontinuation of 5-ASA, thus supporting 
a cause-effect relationship. Cases of challenge, dechallenge and 
rechallenge support the causal role of 5-ASA in renal impair-
ment (22,31,32,46,49,60,61). Furthermore, withdrawal of 
5-ASA treatment leads to recovery of renal function in 40% to 
85% of cases in which the diagnosis was made within 10 months 
of initiating treatment (31,62). However, only one-third of 
patients show renal recovery if the time to diagnosis and thus, 
drug withdrawal is longer than 18 months (31), and end-stage 

TAble 7
effect of treatment on univariate correlation analysis of creatinine clearance (CrCl)

Predictors of CrCl in univariate analysis
Whole population Patients on mesalamine Patients on sulfasalazine
r P r P r P

Pretreatment CrCl rate –0.34 0.0024 –0.27 0.042 –0.45 0.037

Mean daily dose of 5-aminosalicylic acid 0.32 0.0034 0.46 0.0002 0.029 0.899

Duration of treatment –0.21 0.0551 0.06 0.7017 –0.54 0.0145

r Pearson correlation coefficient

TAble 8
Univariate correlation analysis of creatinine clearance (CrCl) in patients with nephrotoxic comorbidities and/or medications

Predictors of CrCl in univariate analysis

Comorbidities or medications Nephrotoxic medications Comorbidities
Without With Without With Without With
r P r P r P r P r P r P

Mean daily dose of 5-aminosalicylic acid 0.46 0.0002 0.029 0.8994 0.44 0.0004 0.059 0.8010 0.36 0.0016 0.24 0.6089

Pretreatment CrCl rate –0.27 0.0424 –0.45 0.0379 –0.27 0.0383 –0.44 0.0433 –0.35 0.0029 –0.39 0.3855

r Pearson correlation coefficient
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renal disease is seen in 10% of patients (62). This underscores 
the importance of prompt diagnosis of renal impairment and 
discontinuation of 5-ASA treatment. 

In the present study, 74% of patients were treated with mesa-
lamine compared with 15% on sulfasalazine; however, no differ-
ences in the degree of renal impairment and the type of 5-ASA 
compound used were found. Although the peak serum concen-
trations for the various 5-ASA formulations differ theoretically, 
several studies have not been able to find a difference between 
oral preparations and renal toxicity (31,39,43,44,48). 

The lack of correlation between CrCl and age suggests that 
the change was not likely to be an age-related phenomenon. 
The CrCl rate declined from 104.6 mL/min to 93.1 mL/min 
(P<0.0001) with a calculated annual decline of 1.37 mL/min/
year, which is not consistent with the accepted decline in renal 
function attributed to aging (63). A significant change in 
patient weight was also observed in the present study. Patients 
with significant weight loss and/or severe disease were treated 
with TPN for nutritional support and achieved successful 
weight gain. The group of patients who experienced an overall 
weight gain had the largest proportion of patients who received 
TPN. Therefore, the significant change in weight may falsely 
increase the CrCl, which would mask a true decline in renal 
function. One limitation of our study is the lack of a control 
group. Ideally, the control group in the present study would be 
an age- and treatment duration-matched group of IBD patients 

who have never received 5-ASA. Data for such a group do not 
exist in our database because most patients with long-standing 
IBD from previous years were generally started and kept on 
5-ASA. Hence, such a group was not feasible.

Our study suggests that, irrespective of clinically defined 
renal disease, chronic high-dose 5-ASA use has subtle nephro-
toxic effects, particularly in patients with pre-existing com-
promised renal function. Patients with UC are successfully 
maintained on long-term 5-ASA, thereby continuously put-
ting them at risk for renal toxicity. However, is the renal com-
promise worth the marginal benefit of 5-ASA on CD? Further 
studies examining the risks and benefits of 5-ASA in patients 
with UC and CD need to be undertaken. Also, caution needs 
to be exercised in patients with diabetes, hypertension, concur-
rent potentially nephrotoxic medications or those with previ-
ous exposure to 5-ASA leading to azotemia. Although there is 
a lack of evidence to guide monitoring, we suggest that the 
standard of care be that serum creatinine concentration be 
measured monthly for the first three months, every three 
months for the first year and annually thereafter. The time to 
development of renal impairment is varied and may be seen as 
late as several years. There is also a risk of developing irrevers-
ible renal disease if not recognized early, in which discontinua-
tion of 5-ASA could result in recovery of renal function. 
Monitoring serum creatinine provides an easy and inexpensive 
way to prevent a detrimental side effect. 
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