
n	 INTRODUCTION

The current goal of treatment in ankylos-
ing spondylitis (AS) is to achieve re-

mission or low disease activity and to in-
crease the life expectancy of patients to a 
level comparable to that of the general 
population (1). Non-steroidal anti-inflam-
matory drugs (NSAIDs) are the first-line 
drug therapy for patients with AS. Contin-
ued use is preferred in patients who respond 
well to NSAIDs if symptoms need to be 
controlled (2). Given the persistent nature 
of inflammation in AS, it is recommended 
that NSAIDs are prescribed on a fixed regi-
men at the highest possible dose, as con-
tinuous control of low disease activity may 
prevent the progression of structural chang-

es in the spine (3, 4). However, long-term 
use of NSAIDs raises issues of gastrointes-
tinal, renal, and cardiovascular safety (5, 6).
NSAIDs are frequently used to treat muscu-
loskeletal and rheumatic diseases by reduc-
ing pain and inflammation. NSAIDs de-
crease inflammation by blocking cyclooxy-
genase, which lowers the synthesis of pros-
taglandins (PGs). However, PGs play a role 
in renal hemodynamics to maintain renal 
blood flow. NSAIDs that inhibit PGs have 
the potential to affect renal function by con-
stricting afferent arterioles. Blood pressure 
and systemic blood volume management 
are other functions of PGs. NSAIDs may 
inhibit natriuresis and diuresis, leading to 
sodium and water retention and increased 
blood pressure (7).
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SUMMARY
Objective. This study aimed to analyze the status of liver [aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT)] and kidney (serum creatinine) function in ankylosing spondylitis (AS) patients assuming 
continuously non-steroidal anti-inflammatory drugs (NSAIDs) alone over a long period.
Methods. Between 2013 and 2022, there were records of 385 AS patients. Of them, 56 were receiving only 
NSAIDs, and the files of these patients were retrospectively analyzed. Demographic and clinical characteristics 
were collected. Blood tests, including serum creatinine, AST, and ALT, were assessed at each visit.
Results. Of the 56 patients, 39 were male. The mean age was 45.30 years, and the follow-up period was 9.80 
years. Of them, 44.6% used indomethacin, 26.8% naproxen, 17.9% diclofenac, 5.4% acemetacin, 3.6% meloxi-
cam, and 1.8% celecoxib. The mean baseline serum creatinine was 0.71 mg/dL. The mean baseline serum AST 
and ALT were 19.6 u/L and 22.9 u/L, respectively. Baseline creatinine, AST, and ALT were not statistically 
significantly different between sexes. There was a statistically significant difference between mean creatinine 
concentrations at baseline and at year 3. One patient on naproxen discontinued treatment due to elevated cre-
atinine. The creatinine level decreased during the patient’s follow-up. Liver enzymes above 3 times the normal 
value were not seen in any patient.
Conclusions. Based on real-world data, long-term use of NSAIDs has generally not led to acute liver and kidney 
injury or progressive impairment of hepatorenal function requiring discontinuation of treatment.
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Hepatotoxicity is another serious complica-
tion associated with NSAIDs; however, its 
incidence is less frequent compared with 
gastrointestinal damage, cardiovascular 
diseases, and renal failure (8, 9). Most 
NSAID-induced liver damage is likely idi-
osyncratic, and there are only a few occur-
rences of clinically severe liver impairment 
(1-10 cases per 100,000 prescriptions). Al-
though two NSAIDs, sulindac and di-
clofenac, are most commonly associated 
with hepatotoxicity, almost all commonly 
used NSAIDs have been associated with 
clinically significant drug-induced liver in-
jury, at least in rare cases (10, 11). Ibupro-
fen was confirmed to be safe in terms of 
hepatotoxicity by a fairly recent compre-
hensive evaluation, in spite of several pub-
lished reports that suggested otherwise 
(12).
Data on the safety of long-term NSAID use 
are limited and variable. When analyzing 
cases of drug-induced liver and kidney in-
jury, acute injury is the main focus of re-
searchers, but liver and kidney dysfunction 
with long-term NSAID use in patients who 
have not experienced acute episodes has not 
been adequately studied in heterogeneous 
samples. The aim of this study was to ana-
lyze the status of liver and kidney function 
in patients with AS on long-term NSAID 
treatment.

n	 MATERIALS AND METHODS

Patient population and data collection
In this retrospective observational single-
center study, we reviewed the electronic 
medical records of patients with AS diag-
nosed according to the modified New York 
criteria and followed for more than 5 years 
at our tertiary care hospital between Janu-
ary 2013 and December 2022. Patients with 
suppressed disease activity on continuous 
NSAID treatment and without renal or he-
patic comorbidities, malignancies, or alco-
hol use were included in the study. Demo-
graphic and clinical characteristics were 
recorded. Age, gender, human leukocyte 
antigen B27 (HLA-B27) status, and treat-
ment strategies (NSAIDs) were evaluated. 
Blood tests, such as serum creatinine, as-

partate aminotransferase (AST), and ala-
nine aminotransferase (ALT), were evalu-
ated at baseline and at subsequent intervals 
of 1, 2, 3, 4 and 5 years following treatment 
initiation.

Compliance with ethical standards
Before commencing the study, ethical ap-
proval was obtained from the local ethics 
committee. All participating individuals 
provided signed informed consent, ensur-
ing compliance with ethical standards and 
respect for the rights and well-being of the 
study participants.

Statistical analysis
SPSS 25.0 (IBM Corporation, Armonk, 
NY, USA) was used for data analysis. 
Quantitative variables were expressed as 
mean ± standard deviation and categorical 
variables were expressed as n (%). The Wil-
coxon signed-rank test was used to com-
pare the measurement scores of a group at 
different times. Variables were analyzed at 
a 95% confidence level and a p-value less 
than 0.05 was considered significant.

n	 RESULTS

A total of 385 patients with follow-up data 
spanning 5 years were analyzed. Of these, 
56 (14.5%) were continuous NSAID users. 
The mean age of the patients was 
45.3±11.0 years. HLA-B27 was positive in 
60.7% of the patients. There was a history 
of anterior uveitis in 7.1% of the patients. 
Peripheral joint involvement occurred in 
26.8% of them. The NSAIDs used were as 
follows: 44.6% indomethacin (mean age: 
46.0±9.3, F/M:9/16), 26.8% naproxen 
(mean age: 48.5±13.8, F/M:5/10), 17.9% 
diclofenac (mean age: 40.3±10.9, 
F/M:3/7), 5.4% acemetacin (mean age: 
45.3±12.4, F/M:0/3), 3.6% meloxicam 
(mean age: 44.0±4.2, F/M:0/2), 1.8% 
celecoxib (age:34, F/M:0/1). Mean base-
line ALT level in the patients included in 
the study was 22.9±10.1 u/L, AST level 
was 19.6±6.14 u/L, and serum creatinine 
level was 0.71±0.14 mg/dL. Baseline cre-
atinine, AST, and ALT levels were not sta-
tistically significantly different between 
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the sexes. The mean values of the renal 
and liver function tests according to the 
follow-up period are shown in Table I. 
There was a statistically significant differ-
ence between the mean creatinine levels at 
baseline and at year 3. There was a statisti-
cally significant effect between baseline 
and 1, 2, 3, 4 and 5 year liver function test 
mean levels. However, no patient reached 
a 3-fold increase in liver function tests 
from the normal value, which would re-
quire discontinuation of treatment. In a 
44-year-old male patient who was not a 
regular outpatient, the creatinine level was 
1.4 mg/dL during the first year of naprox-
en use. Four years later, an examination 
revealed a serum creatinine level of 5.85 
mg/dL, prompting the discontinuation of 
NSAID treatment and the diagnosis of 
chronic kidney disease (CKD).

n	 DISCUSSION

This study used long-term data from indi-
viduals with AS who were taking NSAIDs 
continuously to examine the association be-
tween NSAIDs and liver and renal function. 
There was a statistically significant effect 
between baseline AST/ALT levels and year 
1, 2, 3, 4 and 5 means. There was a statisti-
cally significant difference between base-
line and 3-year mean serum creatinine lev-
els. Our findings support the safety of long-
term NSAID usage in AS patients who do 
not have significant renal or hepatic impair-
ment. However, the results should be inter-
preted considering the characteristics of 
AS, which is more common in young peo-
ple. Patients with better renal function, few-
er comorbidities, and a lower severity of AS 
may have been prescribed more NSAIDs 
than patients with worse renal function and 

more comorbidities, which could explain 
the why there was no clinically significant 
decline in renal function. In our study, the 
mean age was 45.3 years, and the lack of 
significant increase in creatinine value in 
long-term follow-up may be due to the low 
severity of chronic disease and comorbidity 
in the patients we selected.
AS patients may have more renal dysfunc-
tion than the general population due to sev-
eral factors, including the presence of co-
morbidities such as hypertension and the 
use of nephrotoxic medications. In a Cana-
dian population-based study, hypertensive 
kidney disease, acute kidney injury, CKD, 
and amyloidosis were among the renal 
problems that affected 2.1% of women and 
3.4% of men with AS (13).
NSAID usage may have a negative impact 
on renal function, according to previous co-
hort studies. In community-based elderly 
populations, there have been documented 
dose-response associations between chang-
es in renal function and cumulative NSAID 
dosage (14). Among US Army troops in a 
retrospective longitudinal cohort analysis, 
the highest level of NSAID exposure was 
associated with a small but significant in-
crease in acute kidney injury and CKD (15). 
These results raised concerns regarding re-
nal damage linked to NSAID treatment 
over an extended period of time in AS pa-
tients. A recent study by Koo et al. used the 
electronic medical records of 1.280 AS pa-
tients to examine the connection between 
long-term NSAID usage and renal function 
(16). The authors of the study concluded 
that there was no significant clinical asso-
ciation between the NSAID intake score 
and changes in estimated glomerular filtra-
tion rate in AS patients. Nevertheless, this 
score evaluates the “intensity” of NSAID 

Table I - Multiple time point liver and kidney function in non-steroidal anti-inflammatory drug-treated ankylosing spondylitis patients.

Baseline Year 1 Year 2 Year 3 Year 4 Year 5

Serum creatinine, mg/dL 0.71±0.14 0.71±0.16* 0.73±0.18* 0.87±1.00*** 0.77±0.35* 0.70±0.17*

AST, u/L 19.6±6.14 22±6.52** 24±6.59*** 24.9±8.11*** 25.8±7.29*** 24.17±7.06***

ALT, u/L 22.9±10.1 24.9±2.5** 27.3±2.3*** 30.9±17.2*** 30.5±13.8*** 30.4±15.9***

AST, aspartate aminotransferase; ALT, alanine aminotransferase. Continuous variables were presented as mean (standard deviation). Normal values for serum cre-
atinine, AST, and ALT are <0.95 mg/dL, <35 u/L, and <35 u/L respectively. The p-values between baseline value and 1st-2nd-3rd-4th-5th years: *p>0.05; **p<0.05; 
***p<0.001.
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use as opposed to the total amount of 
NSAIDs taken; hence, it is invalid when 
considering NSAID usage over an extended 
period of time.
The relative risk of renal failure was higher 
in the group not exposed to NSAIDs com-
pared with the group exposed to non-selec-
tive NSAIDs in a Swedish national popula-
tion-based cohort study of patients with 
spondyloarthritis that examined the cardio-
vascular and renal safety of non-selective 
NSAIDs and selective COX-2 inhibitors 
(17). Celecoxib had fewer renal events and 
more favorable cardiorenal safety outcomes, 
according to a recent publication comparing 
the cardiorenal risk of celecoxib with nap-
roxen or ibuprofen in a secondary analysis of 
the PRECISION (Prospective Randomized 
Evaluation of the Integrated Safety of 
Celecoxib versus Ibuprofen or Naproxen) 
study (18). In a study on elderly patients, an 
increased risk of ibuprofen-induced renal 
impairment was reported in patients with 
coronary artery disease. Based on the start-
ing renal function and the existence of risk 
factors, it implies that different NSAIDs may 
have different effects on renal function (19).
Liver dysfunction is a serious problem in 
patients taking long-term NSAIDs and it is 
necessary to ensure the safety of the treat-
ment (20, 21). NSAIDs are the most fre-
quently used medications, both as prescrip-
tion and as over-the-counter drugs. They 
can cause mild elevation of liver enzymes 
in up to 15% of patients, which normalizes 
after discontinuation (22). The decision to 
withhold or discontinue NSAIDs is usually 
made based on clinical judgment, patient 
safety, and the overall risk-benefit ratio. 
However, levels greater than three times the 
upper limit of normal are often used for 
drug withdrawal (23-25). As our study is 
one of the few pilot studies involving pa-
tients with AS who are long-term and regu-
lar users of NSAIDs, it is important to in-
vestigate the possibility of NSAID hepato-
toxicity in real clinical practice. In this 
study, no significant increases in transami-
nase levels were generally observed, and 
NSAID treatment was continued in the case 
of elevation less than three times the normal 
level.

In a multicenter controlled study, the hepa-
totoxicity risks of nimesulide, ibuprofen, 
and diclofenac sodium were compared. 
Considering the relationship between acute 
and severe liver injury and NSAID use, it 
was shown that nimesulide and ibuprofen 
were associated with a higher risk among 
other NSAIDs (4). Diclofenac exposure 
was linked to increased liver damage ac-
cording to another population-based inves-
tigation. Nonetheless, this study’s risk of 
fatalities, hospitalizations, and major liver 
adverse events was minimal (26). 
It is necessary to pay attention to the pres-
ence of risk factors for liver damage in pa-
tients using NSAIDs. The severity of co-
morbidities including obesity should be 
considered as one of these risk factors. In 
our study, it is not possible to ascertain the 
frequency of transaminase elevation ac-
cording to the specific NSAID, due to the 
small number of patients. However, we feel 
that the data obtained on liver function in 
patients taking NSAIDs continuously for 5 
years are clinically important.
The limitations of the study include the lack 
of a control group, the limited number of 
patients in a single center, the lack of evalu-
ation of disease activity and of radiographic 
progression. In addition, the type of medi-
cation administered does not reflect 
NSAIDs used in other countries, and none 
of the patients in the study used ibuprofen.

n	 CONCLUSIONS

In conclusion, people with AS, especially 
those who are younger, have a very low in-
cidence of impaired renal function. When 
used in people with pre-existing risk factors 
such as advanced age, reduced renal func-
tion, and comorbidities, NSAIDs may have 
adverse effects on renal function and should 
be used with caution. More long-term, mul-
ti-center trials are needed to find out how 
long-term use of NSAIDs affects liver and 
kidney function in people with AS.

Contributions
Both authors contributed to the conceptual-
ization of the study, data curation, interpre-
tation of the data. They wrote and adjusted 



ORIGINAL
PAPER

264 Reumatismo 4/2024

_____________________________________________________________________________________________________________________________________________________________________  S. Sülükcü, S. Uslu

ORIGINAL
PAPER

the concept and the draft of the original 
manuscript.

Conflict of interest
The authors have declared no conflicts of 
interest.

Ethics approval and consent to 
participate
Local Ethics Committee approval was giv-
en by the local medical ethics committee 
(Decision No: 2104) of the Celal Bayar 
University before starting this study.

Informed consent
A signed, informed consent was taken from 
all participants.

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during 
the current study are available from the 
corresponding author upon reasonable re-
quest.

n	 REFERENCES

1.  Van der Heijde D, Ramiro S, Landewé R, 
Baraliakos X, Van den Bosch F, Sepriano A, et 
al. 2016 update of the ASAS-EULAR manage-
ment recommendations for axial spondyloar-
thritis. Ann Rheum Dis 2017; 76: 978-91.

2.  Ramiro S, Nikiphorou E, Sepriano A, Ortolan 
A, Webers C, Baraliakos X, et al. ASAS-EU-
LAR recommendations for the management of 
axial spondyloarthritis: 2022 update. Ann 
Rheum Dis 2023; 82: 19-34.

3.  Lories RJ, Luyten FP, de Vlam K. Progress in 
spondylarthritis. Mechanisms of new bone for-
mation in spondyloarthritis. Arthritis Res Ther 
2009; 11: 221.

4.  Poddubnyy D, van der Heijde D. Therapeutic 
controversies in spondyloarthritis: nonsteroi-
dal anti-inflammatory drugs. Rheum Dis Clin 
North Am 2012; 38: 601-11.

5.  Donati M, Conforti A, Lenti MC, Capuano A, 
Bortolami O, Motola D, et al. Risk of acute and 
serious liver injury associated to nimesulide 
and other NSAIDs: data from drug-induced 
liver injury case-control study in Italy. Br J 
Clin Pharmacol 2016; 82: 238-48.

6.  Trukhan DI. Nonsteroidal anti-inflammatory 
drugs during the provision of primary health 
care through the prism drug safety and comor-

bidity: in focus aceclofenac. Cons Medicum 
2017; 19: 75-83.

7.  Harty T, O’Shaughnessy M, Harney S. Thera-
peutics in rheumatology and the kidney. Rheu-
matology 2023; 62: 1009-20.

8.  Bindu S, Mazumder S, Bandyopadhyay U. 
Non-steroidal anti-inflammatory drugs 
(NSAIDs) and organ damage: a current per-
spective. Biochem Pharmacol 2020; 180: 
114147.

9.  Teoh NC, Chitturi S, Farrell GC. Liver disease 
caused by drugs. In: Feldman M, Friedman LS, 
Brandt LJ editors. Sleisenger and Fordtran’s 
Gastrointestinal and Liver Disease. Philadel-
phia: Elsevier, 2010; 1413-31. 

10.  Bessone F. Non-steroidal anti-inflammatory 
drugs: what is the actual risk of liver damage? 
World J Gastroenterol 2010; 16: 5651-61.

11.  Sriuttha P, Sirichanchuen B, Permsuwan U. 
Hepatotoxicity of nonsteroidal anti-inflamma-
tory drugs: a systematic review of randomized 
controlled trials. Int J Hepatol 2018; 2018: 
5253623. 

12.  Zoubek ME, Lucena MI, Andrade RJ, Ste-
phens C. Systematic review: ibuprofen-in-
duced liver injury. Aliment Pharmacol Ther 
2020; 51: 603-11.

13.  Levy AR, Szabo SM, Rao SR, Cifaldi M, Mak-
symowych WP. Estimating the occurrence of 
renal complications among persons with anky-
losing spondylitis. Arthritis Care Res 2014; 66: 
440-5.

14.  Gooch K, Culleton BF, Manns BJ, Zhang J, Al-
fonso H, Tonelli M, et al. NSAID use and pro-
gression of chronic kidney disease. Am J Med 
2007; 120: 280.e1-7. 

15.  Nelson DA, Marks ES, Deuster PA, O’Connor 
FG, Kurina LM. Association of nonsteroidal 
anti-inflammatory drug prescriptions with kid-
ney disease among active young and middle-
aged adults. JAMA Netw Open 2019; 2: 
e187896. 

16.  Koo BS, Hwang S, Park SY, Shin JH, Kim TH. 
The relationship between long-term use of 
nonsteroidal anti-inflammatory drugs and kid-
ney function in patients with ankylosing spon-
dylitis. J Rheum Dis 2023; 30: 126-32.

17.  Kristensen LE, Jakobsen AK, Askling J, Nils-
son F, Jacobsson LT. Safety of etoricoxib, 
celecoxib, and nonselective nonsteroidal anti-
inflammatory drugs in ankylosing spondylitis 
and other spondyloarthritis patients: a Swedish 
national population-based cohort study. Arthri-
tis Care Res 2015; 67: 1137-49.

18.  Obeid S, Libby P, Husni E, Wang Q, Wisniews-
ki LM, Davey DA, et al. Cardiorenal risk of 
celecoxib compared with naproxen or ibupro-
fen in arthritis patients: insights from the PRE-
CISION trial. Eur Heart J Cardiovasc Pharma-
cother 2022; 8: 611-21.

19.  Zochling J, Bohl-Bühler MH, Baraliakos X, 



Assessment of liver and kidney function _________________________________________________________________________________________________________________________________________

Reumatismo 4/2024 265

ORIGINAL
PAPER

Feldtkeller E, Braun J. Nonsteroidal anti-in-
flammatory drug use in ankylosing spondyli-
tis-- a population - based survey. Clin Rheuma-
tol 2006; 25: 794-800.

20.  Tujios S, Fontana RJ. Mechanisms of drug-in-
duced liver injury: from bedside to bench. Nat 
Rev Gastroenterol Hepatol 2011; 8: 202-11.

21.  Unzueta A, Vargas HE. Nonsteroidal anti-in-
flammatory drug-induced hepatoxicity. Clin 
Liver Dis 2013; 17: 643-56.

22.  Gebreselassie A, Aduli F, Howell CD. Rheu-
matologic diseases and the liver. Clin Liver Dis 
2019; 23: 247-61.

23.  García Rodríguez LA, Williams R, Derby LE, 
Dean AD, Jick H. Acute liver injury associated 
with nonsteroidal anti-inflammatory drugs and 
the role of risk factors. Arch Intern Med 1994; 
154: 311-6.

24.  Banks AT, Zimmerman HJ, Ishak KG, Harter 

JG. Diclofenac-associated hepatotoxicity: 
analysis of 180 cases reported to the Food and 
Drug Administration as adverse reactions. 
Hepatology 1995; 22: 820-7.

25.  Visser K, Katchamart W, Loza E, Martinez-
Lopez JA, Salliot C, Trudeau J, et al. Multina-
tional evidence-based recommendations for 
the use of methotrexate in rheumatic disorders 
with a focus on rheumatoid arthritis: integrat-
ing systematic literature research and expert 
opinion of a broad international panel of rheu-
matologists in the 3E initiative. Ann Rheum 
Dis 2009; 68: 1086-93.

26.  Laine L, Goldkind L, Curtis SP, Connors LG, 
Yanqiong Z, Cannon CP. How common is di-
clofenac-associated liver injury? Analysis of 
17,289 arthritis patients in a long-term pro-
spective clinical trial. Am J Gastroenterol 
2009; 104: 356-62.


