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Abstract (209 words)  

Background: The kidney function monitoring is recommended in routine practice to detect 5-

aminosalicylic acid (5-ASA) related nephrotoxicity, although is not standardized. The optimal 

monitoring is unknown, especially the best timing and which tests to perform. We 

summarized why, how, and when to perform the monitoring for patients treated with 5-ASA 

and provided an overview of the current guidelines on this topic. 

Method: Relevant studies on this topic were searched in PubMed, Embase, and Web of 

Science databases from July to August 2020. 

Results: Serum creatinine, the estimated glomerular filtration rate, and 24-hours proteinuria 

are the 3 main tests used for the monitoring in daily practice. Regarding the timing, several 

monitoring strategies have been proposed and guidelines are available too, but they provide 

conflicting information. To date, there is no medical evidence-based that one strategy is better 

than another. Comorbidities, chronic renal disease, use of nephrotoxic drugs or concomitant 

steroid therapy also impact the nephrotoxicity risk. Based on the literature review we 

proposed a kidney function monitoring strategy to guide physicians in clinical practice. 

Conclusion: A baseline assessment should be performed in all patients treated with 5-ASA. 

The monitoring should be carried out according to the other nephrotoxic factors. A tight 

monitoring may reduce morbidity and mortality of drug nephrotoxicity.  

 

 

 

Keywords: Inflammatory bowel diseases, ulcerative colitis, mesalamine, monitoring, kidney 

insufficiency 
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Introduction 

 Mesalamine (or 5-aminosalicylic acid, 5-ASA) is the main drug for the therapeutic 

management of patients with mild-moderate ulcerative colitis (UC) and in the past decades it 

was also frequently used in patients with Crohn's disease (CD)1,2. Based on current 

recommendations, 5-ASA remains the backbone therapy for mild to moderate UC, and is used 

in more than 50% of patients1,3–5. For moderate to severe UC patients, 5-ASA use may reduce 

the risk of colon cancer1. Although its overall safety profile is similar to placebo, some cases 

of nephrotoxicity have been reported6,7. The pathophysiological mechanisms of induction and 

the initial site of renal damage are unknown8. 5-ASA has structural similarities to both 

phenacetin-derived analgesics and salicylates, which leads to necrosis of proximal convoluted 

tubules and renal papilla in rats9,10. Mesalamine first demonstrated nephrotoxicity in 

preclinical studies in rats and dogs11. However, in vitro studies on 5-ASA-related kidney cell 

damage could not find an explanation for the occurrence of tubulointerstitial nephritis12. One 

pathophysiological explanation may be that salicylates inhibit the synthesis of intra-renal 

prostaglandins, which are vasoactive mediators of intra-renal blood flow, and decouple 

oxidative phosphorylation in mitochondria13,14. High intra-renal concentrations of salicylates 

also inhibit the pentose phosphate shunt reducing renal glutathione and making the kidney 

susceptible to oxidative damage15. 

 The main renal damage presentation is an indolent, severe, chronic, and progressive 

interstitial nephritis, but nephrotic syndrome and glomerulonephritis are also described8,16–19. 

5-ASA nephrotoxicity is a rare drug complication20,21. Renal impairment occurrence is 

idiosyncratic, without dose or drug relationship, in most cases within the first 12 months, but 

it can be delayed and occur after several years8,16,20,22. Nephrotoxicity can be a serious 

complication, and delays in diagnosis and treatment discontinuation can lead to end-stage 
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renal failure8,23–25. For this reason, kidney function monitoring is currently recommended in 

daily clinical practice in order to detect this potentially fatal complication1,20. To date, 

although several recommendations are available, there is no commonly accepted guide for 

monitoring renal function in patients undergoing mesalamine treatment and the optimal 

monitoring program remains unknown20,26–31. Here, we reviewed available studies and current 

recommendations on monitoring of kidney function during 5-ASA treatment. We summarized 

why, how, and when to perform the monitoring, providing clinicians with a guide for daily 

clinical practice. 

 

Methods 

 Two authors (LG and FD) searched in PubMed, Embase, and Web of Science 

databases from July to August 2020 to identify relevant studies on this topic. The following 

Medical Subject Heading (MeSH) terms alone or matched with the Boolean operators “AND” 

or “OR” were used: “mesalamine”, “5-ASA”, “nephrotoxicity”, “kidney diseases”, 

“inflammatory bowel disease, “Crohn disease”, “ulcerative colitis”, “renal insufficiency”, 

“kidney failure”, “drug monitoring”, “guideline”. Two authors (LG and FD) independently 

screened titles and abstracts. All editorials, notes, comments, or letters were excluded. 

Articles were selected on the basis of their clinical relevance and full-text manuscripts were 

analyzed for inclusion. Any disagreements between investigators were resolved through 

collegial discussion. Finally, we accurately checked the reference lists of the included studies 

for any additional relevant work. 

 

What is the magnitude of the risk? 

Available evidence of the nephrotoxicity 
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 5-ASA nephrotoxicity is a rare condition20,21. Its incidence ranges from 1 case per 

4,000 person-years (py)32 to 1.7 per 1,000 py16 in two British studies. In the first one, 59 news 

cases of nephrotoxicity were identified by the British Society of Gastroenterology (BSG) 

during a two-years prospective study32. In the second study, 130 out of 19,025 IBD patients 

using 5-ASA developed renal disease from the United Kingdom General Practice Research 

Database16. In addition, the prevalence of deterioration of kidney function after 5-ASA 

treatment is of 0.06% according to the safety data from 18 clinical trials assessing the efficacy 

of 5-ASA in 1,638 IBD patients33; this prevalence rate is low, but the follow-up was only of 6 

to 12 months, thus underestimating it. In 2007, a systematic review by Gisbert et al.22 

described 46 cases of 5-ASA-related renal disease (e.g. interstitial nephritis, nephrotic 

syndrome, or glomerulonephritis) in patients with inflammatory bowel diseases (IBD), 

suggesting an increased risk due to 5-ASA treatment. Among 2,671 IBD patients receiving 5-

ASA therapy who were regularly monitored with serum creatinine or creatinine clearance, the 

mean overall risk of nephrotoxicity was 0.3% and the mean annual risk was 0.26%22. 

However, it is difficult to define whether this study population is representative of the 

incidence of this condition as the denominator of the cohort is unknown and could therefore 

lead to an underestimation of the problem. On the other hand, in a 4-year follow-up 

retrospective study including 150 patients, 62 of whom were receiving 5-ASA, no significant 

difference between the two groups was found in terms of serum creatinine and creatinine 

clearance, and no drug-related renal impairment event occurred34. This study did not find an 

association between 5-ASA and renal disease, but given the prevalence of this complication, 

not enough patients were included to draw definitive conclusions. In a recent retrospective 

cohort study based on the Health Improvement Network (THIN), a United Kingdom’s 

primary care database, and including 355,601 patients with IBD, no significant association 

was detected between 5-ASA users and non-users35. Interestingly, nephrotoxicity was rather 
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associated with disease status (e.g. disease duration or active flare-up), comorbidity (e.g. 

diabetes or cardiovascular diseases), and use of other nephrotoxic drugs (e.g. thiopurine, 

methotrexate, ciclosporin, or steroids)35. This study had some limitations and the main 

message should be carefully considered. Firstly, data came from medical records about 

prescriptions issued rather than dispensed. Secondly, authors looked for “chronic kidney 

disease” and not acute kidney disease, thus missing events potentially related to 5-ASA. In 

fact, most of the time 5-ASA nephrotoxicity is an acute event and resolves upon treatment 

discontinuation allowing for complete recovery of renal function22. Finally, all confounding 

factors were not taken into account and a sporadic or weak nephrotoxic effect of 5‐ASA could 

not be excluded35. In a 1-year prospective cohort study including 1,529 patients with IBD, 

half of them used 5-ASA and no difference could be observed in renal impairment (measured 

by creatinine clearance) between 5-ASA users and non-users at baseline and after 6 and 12 

months21. The 1-year follow-up was probably not long enough to detect a significant 

difference. Moreover, creatinine clearance is no longer used in daily practice to assess kidney 

function due to the large variability, difficulty, and cost of measurements36.  

 

Impact of kidney function monitoring 

 Routine kidney function monitoring is a simple and inexpensive strategy and could 

allow early diagnosis of renal dysfunction preventing the onset of severe forms of 

nephrotoxicity8,32. In a nationwide survey, most physicians (205/249, 82%) reported they 

always performed the monitoring, and only 1% declared to never follow it37. Regarding 

patients' experience, a survey revealed that the monitoring compliance rate was very high 

(84.7%)38. Based on these data, it is therefore possible to state that the follow-up of kidney 

function is well accepted by both patients and physicians. Usually, renal impairment resolves 

after drug withdrawal8,18,22,23,39,40. 5-ASA discontinuation leads to restoration of kidney 
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function in 40-85% of cases when the diagnosis is made within 10 months of starting 

therapy18,22. The time to recovery of kidney function after drug withdrawal ranges from a few 

weeks to one year22. However, when the diagnosis is delayed beyond 18 months from the start 

of therapy, only one-third of patients achieve a recovery of kidney function and this is usually 

only partial18. In addition, some patients develop an end-stage renal failure and they need for 

dialysis8,23–25. Another study reported a 61% frequency of residual chronic renal insufficiency 

and up to 13% of developing end-stage renal disease39. In case of partial recovery or 

persistent renal failure after stopping 5-ASA, a biopsy should be performed8,19,23,39. Steroids 

or thiopurines may be considered to improve kidney function, but evidence for a beneficial 

role is anecdotal and other studies did not show significant effects8,18,19,23,39,41. Moreover, 

other renal manifestations (e.g. nephrolithiasis, tubulointerstitial nephritis, glomerulonephritis, 

or amyloidosis) are also possible along IBD course and it is difficult to distinguish these 

events from drug-induced nephrotoxicity42–45. In daily practice, drug withdrawal is the only 

way to improve renal damage. The regular monitoring allows early diagnosis of renal failure 

and is therefore a key factor to prevent the 5-ASA related nephrotoxicity. 

 

What is the evidence supporting the optimal monitoring strategy? 

 To date, there is no evidence in the literature favoring one kidney function monitoring 

than another and several protocols have been proposed22,26. Therefore, there is a wide 

variability in the tests performed and in their frequency. Moreover, current recommendations 

often do not specify the type and/or the frequency of monitoring of kidney function20,26–31. 

Hence, there are no clear guidelines to perform the correct follow-up in these patients. 

 

Which tests should be used? 
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 Urinary tests could be useful to monitor the kidney function. Proteinuria and 24-hours 

proteinuria are used in daily practice to detect renal impairment7,37,42,46. However, 

microalbuminuria is found in the majority of patients with IBD, and it was demonstrated that 

microalbuminuria and proteinuria are related to disease activity46–52. This finding may reduce 

the reliability of proteinuria in this setting. Nevertheless, 24-hours proteinuria is still widely 

used to assess kidney function, in particular for nephrotic syndrome53,54. Additional tubular 

urinary markers such as β-N-acetyl-D-glucosaminidase (β-NAG) or immunoglobulin G4 

(IgG4) clearance could be considered and may be more sensitive and specific because they 

are not influenced by disease activity42,55,56. However, in IBD no significant association with 

5-ASA nephrotoxicity has been demonstrated, and they are not yet available as a screening 

method42,47,57,58. Serum creatinine is the simplest test and is broadly used for the 

monitoring7,18,21,22,25,32–34,42,46,59,60. Although its use is established to assess the kidney 

function, some shortcomings of its reliability are well known (e.g. age, height, nutritional 

state, ethnicity, sex, intensive sports activity, cirrhosis, or antibiotic use)22,61,62. Finally, the 

estimated glomerular filtration rate (eGFR) seems to be the most reliable marker of kidney 

function42. The eGFR is related to serum creatinine and is a parameter that also takes into 

account age, gender, and sometimes ethnicity (e.g. Modification of Diet in Renal Disease 

(MDRD) and Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI))62. The eGFR 

is a simple test and is mainly used for the monitoring32,34,35,42,44,60. For the calculation of 

eGFR, MDRD and CKD-EPI equations are more accurate than the Cockcroft-Gault 

equation62. Indeed, the Cockcroft-Gault equation has several limitations as it is not calibrated 

for the newer assay methods of serum creatinine, includes the weight which underestimates 

GFR in obese or edematous individuals, and does not assess a variable for race, leading to a 

GFR underestimation in Afro-American people62. Conversely, MDRD and CKD-EPI tools 

take into account the Afro-American ethnicity and exclude weight in their equation, resulting 
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in a lower risk of bias62. Among the different eGFR calculation methods, MDRD seems to be 

the most used one32,42. Indeed, MDRD demonstrated to be a strong and reliable way to 

monitor eGFR and so kidney function, with a high concordance between kidney function 

estimates and GFR measured through the Food and Drug Administration (FDA)-assigned 

kidney function categories63.  

 In a nationwide survey about kidney function monitoring, 99% of respondents used 

eGFR with MDRD, 51% the creatinine clearance, 41% were monitored through blood 

electrolytes, 39% through the 24-hours proteinuria, and 22% used dipsticks37. In a study 

reporting the patients’ experience, serum creatinine and eGFR were used in 97.2% of cases, 

while 24-hours proteinuria was used less frequently (69.4%)38. Serum creatinine and eGFR 

are the most commonly performed tests to monitor the kidney function, both in the literature 

and in daily practice. The 24-hours proteinuria is less used, but it can provide additional data 

for monitoring, especially for nephrotic syndrome for which it is diagnostic criterion. 

 

When to assess the kidney function? 

 Most of the time, a baseline assessment of the kidney function is done before starting 

treatment with 5-ASA8,25,42. The monitoring must be performed throughout the treatment with 

5-ASA and periodically in order to guarantee an early diagnosis of renal failure22. Several 

protocols have been proposed and they are all summarized in Table 18,25,33,42,44. Despite the 

lack of well-defined and medical evidence-based recommendations, it is a common 

assumption that the assessment of renal function should be performed before starting 

treatment. Likewise, the monitoring should be closer during the first year of treatment and 

then it should be performed every six months or annually. In daily practice, most physicians 

prescribe the kidney function monitoring twice a year, and a baseline assessment is performed 

by 59% of practitioners37. On the patients’ side, a survey reported that the renal monitoring 
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was performed twice or ≥ 3 times per year by 44.4% and 41.7% of patients, respectively38. In 

addition, increased monitoring frequency is warranted in patients receiving concomitant 

steroid therapy as this may mask the development of significant damage18,22. Finally, attention 

should be paid to patients with chronic renal failure and IBD using 5-ASA, as it is well known 

that these patients are more likely to be affected by pre-renal uremia and nephrotoxic 

agents22,64.  

 

Current guidelines and proposed monitoring strategy 

Experts’ recommendations 

 Currently, there is no evidence that one kidney function monitoring strategy is better 

than another to prevent the nephrotoxicity related to 5-ASA22,26. However, due to the potential 

severity of this complication, national and international expert groups provided some 

guidance for clinical practice. We summarized details of these experts’ recommendations in 

Table 220,26–31,65,66. All experts agree on the need for a regular evaluation of the kidney 

function in patients treated with 5-ASA. However, some of these statements are unclear as 

modalities and frequency of this monitoring are not rigorously specified. Two experts’ groups 

recommend performing a baseline assessment of kidney function monitoring30,31. The 

European Crohn’s and Colitis Organisation (ECCO) also recommends that physicians should 

pay attention to patients with pre-existing renal impairment, significant co-morbidities, or 

those taking additional nephrotoxic drugs20,26. Finally, the Food and Drug Administration’s 

mesalamine handbook advises all patients to undergo a renal function assessment prior to 

initiation and periodically during mesalamine therapy (Table 2)67,68. In addition, patients with 

preexisting renal disease should be carefully monitored especially during the initial phase of 

treatment, although authors do not specify for how long and how often67,68. The discrepancy 

between these guidelines reflects the fact that the optimal monitoring program is not yet 
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established. Moreover, these monitoring schemes rely more on expert discussion rather than 

on evidence-based data.  

 

Proposal for a monitoring strategy 

 We have shown that several monitoring schemes are available, but clear guidelines 

specifying how often and which tests to perform are still lacking. Thus, gastroenterologists 

can get lost in all this conflicting information. Based on literature review and current 

recommendations, we propose a kidney function monitoring strategy to guide physicians 

(Figure 1). All patients treated with 5-ASA should have a baseline evaluation of their kidney 

function. Comorbidities (e.g. hypertension, diabetes), chronic renal disease, use of 

nephrotoxic drugs, and concomitant steroid therapy should be assessed before starting the 

treatment. If one of these situations is met, kidney function should be monitored every 3 

months. If not, the monitoring should be done every 3 to 4 months for the first year, then 

every 6 months. Kidney function should be assessed until 5-ASA is stopped. The monitoring 

should be performed using serum creatinine, eGFR with MDRD equation, and 24-hours 

proteinuria. In case of ascertained chronic renal disease, it could be also useful to discuss 

about alternative therapy and to choose the adequate treatment strategy following the 

nephrologist’s advice. 

 

Conclusion 

 UC patients treated with 5-ASA are at risk of developing a rare and idiosyncratic renal 

damage, but the nephrotoxicity can go up to end-stage renal disease requiring dialysis. When 

it is promptly diagnosed, stopping treatment is usually sufficient for the total recovery. The 

need for a kidney function monitoring is widely admitted by physicians in daily practice to 

prevent this complication and is also well accepted by patients. Serum creatinine, eGFR using 
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MDRD, and 24-hours proteinuria are the tests mainly used in this indication. However, many 

monitoring schemes are available, current recommendations propose conflicting monitoring 

strategies, and sometimes modalities of the follow-up are not specified. These discrepancies 

can be explained because they are not supported by medical evidence. To date, the best 

monitoring strategy remains unknown and clear guidelines to standardize timing and tests to 

be performed are still lacking. Based on literature data we propose a kidney function 

monitoring strategy to guide physicians in this field. Serum creatinine, eGFR with MDRD 

equation, and 24-hours proteinuria should be used for this monitoring. A baseline assessment 

should be performed in all patients treated with 5-ASA. Then the monitoring timing should be 

carried out according to comorbidities, chronic renal disease, use of nephrotoxic drugs or 

concomitant steroid therapy. A tight monitoring may reduce morbidity and mortality of drug 

nephrotoxicity. Additional studies are needed to explore whether the kidney function 

monitoring has an impact on the occurrence of chronic kidney damage and end-stage renal 

disease related to 5-ASA.  
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Table and figures 

Table 1: Monitoring schemes available in literature 

Table 2: Current guidelines 

Figure 1: Proposed strategy for kidney function monitoring in patients treated with 5-

ASA 

 

 

 

 

 

 

 

 

 

 

 

 



 15

 

 

 

 

 

 

 

 

 

References 

1.  Harbord M, Eliakim R, Bettenworth D, et al. Third European Evidence-based 

Consensus on Diagnosis and Management of Ulcerative Colitis. Part 2: Current Management. 

J Crohns Colitis 2017;11:769-784.  

2.  Torres J, Bonovas S, Doherty G, et al. ECCO Guidelines on Therapeutics in Crohn’s 

Disease: Medical Treatment. J Crohns Colitis 2020;14:4-22.  

3.  Lasch K, Liu S, Ursos L, et al. Gastroenterologists’ Perceptions Regarding Ulcerative 

Colitis and Its Management: Results from a Large-Scale Survey. Adv Ther 2016;33:1715-

1727. 

4.  Rubin DT, Siegel CA, Kane SV, et al. Impact of ulcerative colitis from patients’ and 

physicians’ perspectives: Results from the UC: NORMAL survey. Inflamm Bowel Dis 

2009;15:581-588.  

5.  Gomollón F, Dignass A, Annese V, et al. 3rd European Evidence-based Consensus on 

the Diagnosis and Management of Crohn’s Disease 2016: Part 1: Diagnosis and Medical 

Management. J Crohns Colitis 2017;11:3-25.  

6.  Loftus EV, Kane SV, Bjorkman D. Systematic review: short-term adverse effects of 5-

aminosalicylic acid agents in the treatment of ulcerative colitis. Aliment Pharmacol Ther 

2004;19:179-189. 

7.  Birketvedt GS, Berg KJ, Fausa O, Florholmen J. Glomerular and tubular renal 

functions after long-term medication of sulphasalazine, olsalazine, and mesalazine in patients 

with ulcerative colitis. Inflamm Bowel Dis 2000;6:275-279.  

8.  Corrigan G, Stevens PE. Review article: interstitial nephritis associated with the use of 

mesalazine in inflammatory bowel disease. Aliment Pharmacol Ther 2000;14:1-6.  

9.  Calder IC, Funder CC, Green CR, et al. Comparative nephrotoxicity of aspirin and 

phenacetin derivatives. Br Med J 1971;4:518-521.  

10.  Calder IC, Funder CC, Green CR, et al. Nephrotoxic lesions from 5-aminosalicylic 

Acid. Br Med J 1972;1:152-154.  

11.  Bilyard KG, Joseph EC, Metcalf R. Mesalazine: an overview of key preclinical 

studies. Scand J Gastroenterol Suppl 1990;172:52-55.  

12.  Noble E, Janssen L, Dierickx PJ. Comparative cytotoxicity of 5-aminosalicylic acid 

(mesalazine) and related compounds in different cell lines. Cell Biol Toxicol 1997;13:445-



 16

451.  

13.  Bennett WM, Henrich WL, Stoff JS. The renal effects of nonsteroidal anti-

inflammatory drugs: summary and recommendations. Am J Kidney Dis 1996;28:S56-62.  

14.  Clive DM, Stoff JS. Renal syndromes associated with nonsteroidal antiinflammatory 

drugs. N Engl J Med 1984;310:563-572.  

15.  Duggin GG. Mechanisms in the development of analgesic nephropathy. Kidney Int 

1980;18:553-561.  

16.  Van Staa TP, Travis S, Leufkens HGM, Logan RF. 5-aminosalicylic acids and the risk 

of renal disease: a large British epidemiologic study. Gastroenterology 2004;126:1733-1739.  

17.  Oikonomou KA, Kapsoritakis AN, Stefanidis I, Potamianos SP. Drug-induced 

nephrotoxicity in inflammatory bowel disease. Nephron Clin Pract 2011;119:c89-94;  

18.  World MJ, Stevens PE, Ashton MA, Rainford DJ. Mesalazine-associated interstitial 

nephritis. Nephrol Dial Transplant 1996;11:614-621.  

19.  Barbour VM, Williams PF. Nephrotic syndrome associated with sulphasalazine. BMJ 

1990;301:818.  

20.  Dignass A, Lindsay JO, Sturm A, et al. Second European evidence-based consensus 

on the diagnosis and management of ulcerative colitis part 2: current management. J Crohns 

Colitis 2012;6:991-1030.  

21.  Elseviers MM, D’Haens G, Lerebours E, et al. Renal impairment in patients with 

inflammatory bowel disease: association with aminosalicylate therapy? Clin Nephrol 

2004;61:83-89.  

22.  Gisbert JP, González-Lama Y, Maté J. 5-Aminosalicylates and renal function in 

inflammatory bowel disease: a systematic review. Inflamm Bowel Dis 2007;13:629-638.  

23.  Thuluvath PJ, Ninkovic M, Calam J, Anderson M. Mesalazine induced interstitial 

nephritis. Gut 1994;35:1493-1496. 

24.  Haas M, Shetye KR. Acute renal failure in a 53-year-old woman with Crohn’s disease 

treated with 5-aminosalicylic acid. Am J Kidney Dis 2001;38:205-209.  

25.  Frandsen NE, Saugmann S, Marcussen N. Acute interstitial nephritis associated with 

the use of mesalazine in inflammatory bowel disease. Nephron 2002;92:200-202.  

26.  Travis SPL, Stange EF, Lémann M, et al. European evidence-based Consensus on the 

management of ulcerative colitis: Current management. J Crohns Colitis 2008;2:24-62.  

27.  Kornbluth A, Sachar DB, Practice Parameters Committee of the American College of 

Gastroenterology. Ulcerative colitis practice guidelines in adults: American College Of 

Gastroenterology, Practice Parameters Committee. Am J Gastroenterol 2010;105:501-523;  

28.  Ko CW, Singh S, Feuerstein JD, et al. AGA Clinical Practice Guidelines on the 

Management of Mild-to-Moderate Ulcerative Colitis. Gastroenterology 2019;156:748-764.  

29.  Singh S, Feuerstein JD, Binion DG, Tremaine WJ. AGA Technical Review on the 

Management of Mild-to-Moderate Ulcerative Colitis. Gastroenterology 2019;156:769-

808.e29.  

30.  Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the 

medical management of nonhospitalized ulcerative colitis: the Toronto consensus. 

Gastroenterology 2015;148:1035-1058.e3.  

31.  Lamb CA, Kennedy NA, Raine T, et al. British Society of Gastroenterology consensus 

guidelines on the management of inflammatory bowel disease in adults. Gut 2019;68:s1-s106.  

32.  Muller AF, Stevens PE, McIntyre AS, et al. Experience of 5-aminosalicylate 

nephrotoxicity in the United Kingdom. Aliment Pharmacol Ther 2005;21:1217-1224. 

33.  Cunliffe RN, Scott BB. Review article: monitoring for drug side-effects in 

inflammatory bowel disease. Aliment Pharmacol Ther 2002;16:647-662.  

34.  Gisbert JP, Luna M, González-Lama Y, et al. Effect of 5-aminosalicylates on renal 

function in patients with inflammatory bowel disease: 4-year follow-up study. Gastroenterol 



 17

Hepatol 2008;31:477-484. 

35.  Jairath V, Hokkanen SRK, Guizzetti L, et al. No increased risk of nephrotoxicity 

associated with 5-aminosalicylic acid in IBD: a population-based cohort and nested case-

control study. Aliment Pharmacol Ther 2019;50:416-424. 

36.  Toffaletti JG, McDonnell EH. Variation of serum creatinine, cystatin C, and creatinine 

clearance tests in persons with normal renal function. Clin Chim Acta 2008;395:115-119.  

37.  Zallot C, Billioud V, Frimat L, et al. 5-Aminosalicylates and renal function monitoring 

in inflammatory bowel disease: a nationwide survey. J Crohns Colitis 2013;7:551-555.  

38.  Weislinger L, Guillo L, D’Amico F, et al. Knowledge of 5-aminosalicylic acid 

nephrotoxicity and adherence to kidney function monitoring of patients with inflammatory 

bowel disease. In Press. 

39.  Arend LJ, Springate JE. Interstitial nephritis from mesalazine: case report and 

literature review. Pediatr Nephrol 2004;19:550-553.  

40.  Mehta RP. Acute interstitial nephritis due to 5-aminosalicylic acid. CMAJ 

1990;143:1031-1032. 

41.  De Broe ME, Stolear JC, Nouwen EJ, Elseviers MM. 5-Aminosalicylic acid (5-ASA) 

and chronic tubulointerstitial nephritis in patients with chronic inflammatory bowel disease: is 

there a link? Nephrol Dial Transplant 1997;12:1839-1841.  

42.  Corica D, Romano C. Renal Involvement in Inflammatory Bowel Diseases. J Crohns 

Colitis 2016;10:226-235.  

43.  Izzedine H, Simon J, Piette A-M, et al. Primary chronic interstitial nephritis in Crohn’s 

disease. Gastroenterology 2002;123:1436-1440.  

44.  Oikonomou K, Kapsoritakis A, Eleftheriadis T, et al. Renal manifestations and 

complications of inflammatory bowel disease. Inflamm Bowel Dis 2011;17:1034-1045.  

45.  Treffel M, Champigneulle J, Meibody F, et al. Tubulointerstitiel nephritis and Crohn’s 

disease, nephrotoxicity or extraintestinal manifestation of Crohn’s disease? About a case. 

Nephrol Ther 2019;15:59-62.  

46.  Herrlinger KR, Noftz MK, Fellermann K, et al. Minimal renal dysfunction in 

inflammatory bowel disease is related to disease activity but not to 5-ASA use. Aliment 

Pharmacol Ther 2001;15:363-369.  

47.  Riley SA, Lloyd DR, Mani V. Tests of renal function in patients with quiescent colitis: 

effects of drug treatment. Gut 1992;33:1348-1352.  

48.  Mahmud N, Stinson J, O’Connell MA, et al. Microalbuminuria in inflammatory bowel 

disease. Gut 1994;35:1599-1604.  

49.  Mahmud N, McDonald GS, Kelleher D, Weir DG. Microalbuminuria correlates with 

intestinal histopathological grading in patients with inflammatory bowel disease. Gut 

1996;38:99-103.  

50.  Kreisel W, Wolf LM, Grotz W, Grieshaber M. Renal tubular damage: an 

extraintestinal manifestation of chronic inflammatory bowel disease. Eur J Gastroenterol 

Hepatol 1996;8:461-468. 

51.  Fraser JS, Muller AF, Smith DJ, et al. Renal tubular injury is present in acute 

inflammatory bowel disease prior to the introduction of drug therapy. Aliment Pharmacol 

Ther 2001;15:1131-1137.  

52.  Poulou AC, Goumas KE, Dandakis DC, et al. Microproteinuria in patients with 

inflammatory bowel disease: is it associated with the disease activity or the treatment with 5-

aminosalicylic acid? World J Gastroenterol 2006;12:739-746.  

53.  McCloskey O, Maxwell AP. Diagnosis and management of nephrotic syndrome. 

Practitioner 2017;261:11-15. 

54.  Vart P, Grams ME. Measuring and Assessing Kidney Function. Semin Nephrol 

2016;36:262-272.  



 18

55.  Price RG. The role of NAG (N-acetyl-beta-D-glucosaminidase) in the diagnosis of 

kidney disease including the monitoring of nephrotoxicity. Clin Nephrol 1992;38:S14-19. 

56.  Di Mario U, Morano S, Cancelli A, et al. New parameters to monitor the progression 

of diabetic nephropathy. Am J Kidney Dis 1989;13:45-48. 

57.  Monteleone G, Cristina G, Parrello T, et al. Altered IgG(4) renal clearance in patients 

with inflammatory bowel diseases. Evidence for a subclinical impairment of protein charge 

renal selectivity. Nephrol Dial Transplant 2000;15:498-501.  

58.  Dehmer C, Greinwald R, Löffler J, et al. No dose-dependent tubulotoxicity of 5-

aminosalicylic acid: a prospective study in patients with inflammatory bowel diseases. Int J 

Colorectal Dis 2003;18:406-412.  

59.  Patel H, Barr A, Jeejeebhoy KN. Renal effects of long-term treatment with 5-

aminosalicylic acid. Can J Gastroenterol 2009;23:170-176.  

60.  de Jong DJ, Tielen J, Habraken CM, et al. 5-Aminosalicylates and effects on renal 

function in patients with Crohn’s disease. Inflamm Bowel Dis 2005;11:972-976.  

61.  Delanaye P, Cavalier E, Pottel H. Serum Creatinine: Not So Simple! Nephron 

2017;136:302-308.  

62.  Levey AS, Inker LA. Assessment of Glomerular Filtration Rate in Health and Disease: 

A State of the Art Review. Clin Pharmacol Ther 2017;102:405-419.  

63.  Stevens LA, Nolin TD, Richardson MM, et al. Comparison of drug dosing 

recommendations based on measured GFR and kidney function estimating equations. Am J 

Kidney Dis 2009;54:33-42.  

64.  Tekin F, Ozutemiz O, Ilter T. 5-aminosalicylates in inflammatory bowel disease and 

chronic renal failure. Aliment Pharmacol Ther 2005;22:579 

65.  Biancone L, Annese V, Ardizzone S, et al. Safety of treatments for inflammatory 

bowel disease: Clinical practice guidelines of the Italian Group for the Study of Inflammatory 

Bowel Disease (IG-IBD). Dig Liver Dis 2017;49:338-358. 

66.  GETAID. Dérivés aminosalicylés : Rowasa®, Fivasa®, Pentasa®, Dipentum®, 

Salazopyrine®, Quadrasa®. Accessed August 2020. https://www.getaid.org/fiches-

medicament/les-derives-aminosalicyles-rowasa-fivasa-pentasa-dipentum-salazopyrine-

quadrasa 

67.  Food and Drug Administration. Mesalamine prescribing information as of 05/2010. 

Accessed August 2020. 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/019651s023lbl.pdf 

68.  Food and Drug Administration. Mesalamine prescribing information as of 07/2019. 

Accessed August 2020. 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/020049s032lbl.pdf 

  



Figure 1: Proposed strategy for kidney function monitoring in patients treated with 5-

ASA 

 

 

 

 

 

 

 

 

Baseline assessment 
Serum creatinine, eGFR with MDRD, 

24-hours proteinuria 

Comorbidities*, chronic renal disease, use of 

nephrotoxic drugs or concomitant steroids 

therapy 

Monitoring every 3 to 4 months 

during the first year, then every 

6 months 
Serum creatinine, eGFR with MDRD, 

24-hours proteinuria 

Monitoring every 3 months 
Serum creatinine, eGFR with MDRD, 

24-hours proteinuria 

No Yes 

eGFR estimate glomerular filtration rate; MDRD, Modification of Diet in Renal Disease; 

*Comorbidities: hypertension, diabetes  



Table 1: Monitoring schemes available in literature 

 

Authors Frequency 

Corrigan et al.8 

Baseline, monthly for the first 3 months, 3-monthly 

for the next 9 months, every 6 months, and annually 

after 5 years 

Frandsen et al.25 
Baseline, monthly for the first 3 months, 3-monthly 

for the next 9 months, then every 6 months 

Cunliffe et al.33 At 6 and 12 months, then annually 

Corica et al.42 At months 1, 3, and 6, then annually 

Oikonomou et al.44 
Every 4 weeks during the first 3 months, every 3 

months for the first year, and then annually 

 

 

 

 

Table 2: Current guidelines 

 

Expert Group Frequency Tests 

ECCO20,26 Every 3–6 months Serum creatinine and full blood count 

ACG27 
At 3-6 months intervals during the first 

year, then annually 
Serum creatinine 

AGA28,29 Periodical monitoring of kidney function  Not specified 

Toronto Ulcerative 

Colitis Consensus 

Group30 

Baseline evaluation of kidney function 

and then periodically  
Not specified 

BSG31 
Baseline evaluation of kidney function, 

repeated after 2–3 months, then annually 
Not specified 

IG-IBD65 
At 3-6 months intervals during the first 

year, then annually 
Serum creatinine 

GETAID expert 

group66 
Every 6 months 

Serum creatinine and 24-hours 

proteinuria 

FDA67,68 Baseline and then periodically  Not specified 

 
ACG, American College of Gastroenterology; AGA, American Gastroenterological Association; BSG, British Society of Gastroenterology; 

ECCO, European Crohn’s and Colitis Organisation; FDA, Food and Drug Administration; GETAID, Groupe d’Etude Thérapeutique des 

Affections Inflammatoires du Tube Digestif; IG-IBD, Italian Group for the Study of Inflammatory Bowel Disease; 




