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ABSTRACT

Introduction: Clinical history, symptoms, lab parameter along with radiological investigation help in the diagnosis and manage-
ment of spondyloarthritis (SpA). However, spondyloarthritis manage mainly by NSAIDs.NSAIDs can cause subclinical renal
injury which is not manifest in routine renal function tests (like serum creatinine). Published case series among ankylosing
spondylitis patients have shown the prevalence of renal complication 72% higher than the general population. A limited number
of studies are present on evaluating the effect of NSAIDs on changes in the level of cystatin-c. So here we studied the change
in parameters of serum creatinine and cystatin-c level after the use of NSAIDs in the setting of SpA.

Objective: To study the relation of the duration of use of NSAIDs in Spondyloarthritis patients and the incidence of subclinical
kidney injury by comparing serum creatinine with serum cystatin-c.

Methods: A hospital-based prospective observational study carried out over one year in IMS and SUM hospital over 31 patients
on spondyloarthritis patients. Where the level of serum creatinine and cystatin-c level calculated on the baseline, four weeks
and twelve-week.

Results: Patients using a different type of NSAIDs there is no significant change in serum creatinine value (p=0.546).while a
significant change in serum cystatin-c level (p<0.012) was observed over twelve weeks

Conclusion: There is no significant change in serum creatinine value after intake of NSAIDs.while significant change in serum
cystatin-c value which increases two or three-fold higher than initial value and therefore it is concluded that serum cystatin-c can
be used as an early biomarker for subclinical kidney injury than serum creatinine.
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INTRODUCTION factor-alpha (TNF-a) and interleukin (IL-6, IL-17, and IL-
o . . . 23) and IL-37.° Ankylosing spondylitis is diagnosed by clini-
Spondyloarthritis is a diverse group of arthritis feature by in- 4] features, radiographic changes, and genetic analysis.*
flammation in the axial skeleton and enthesis.! Spondyloar-

thritis comprises ankylosing spondylitis, reactive arthritis,
arthritis, or spondylitis associated with Psoriasis, arthritis,
or spondylitis related to inflammatory bowel disease.? Spon-
dyloarthritis may manifest with vague symptoms. Mostly
present with back pain and stiffness.? The prototype of Spon-
dyloarthritis is ankylosing spondylitis. Ankylosing spondyli-
tis is one of the most prevalent diseases among young adult
males presenting in the outpatient department. The most
common complaint is that of back pain. The most common
causative factor is a genetic association with HLA B-27.4 Re-
cent studies also reveal an association with tissue necrosis

The mainstay of treatment is a different type of NSAIDs
like Aceclofenac, Indomethacin, Naproxen, Etoricoxib
and biologicals, Disease-modifying antirheumatic drugs,
glucocorticoids.”’Although biological treatment is used
frequently in western countries, NSAIDs are still the first-
line treatment in our country considering the high cost of
biologicals. NSAIDs can cause many side effects includ-
ing renal, cardiac, gastrointestinal etc. NSAIDs can cause
subclinical renal injury which is not manifested in routine
renal function tests. Overt or clinical renal side effects
of non-steroidal anti-inflammatory drugs (NSAIDs) like
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raised serum creatinine is seen in very few cases of patients
with spondyloarthritis.

Here we have studied the change in levels of serum creatinine
and change in levels of cystatin-c as sensitive biomarkers of
NSAID induced kidney injury in spondyloarthritis patients.

MATERIALS AND METHODS

This is a hospital-based Prospective observational study
carried in IMS & SUM Hospital Bhubaneswar after ap-
proval from the institutional committee over one year from
November 2018 to October 2019. Assuming an error of 5%
and considering the sample size of the thirty-one patient. A
total of 31 patients aged between 22 and 54 years (all are
male). All spondyloarthritis patients who came into the out-
patient department and in-hospital in our tertiary care hos-
pital over 1 year have been included in this study. Diagnose
spondyloarthropathy(Axialspondyloarthropathy, Peripheral
spondyloarthropathy or axial+peripheral spondyloarthropa-
thy) based on different criteria and Radiological investiga-
tion. According to Amor criteria, every clinical feature is
given a score of 1-2, and a score of 6 or more consider as
“spondyloarthropathy”. A clinical feature like Lumbar pain
at night or lumbar morning stiffness, Nongonococcalurethri-
tis/cervicitis within 1 month of onset, Acute diarrhoea within
1 month of arthritis onset.

Buttock pain has a score of 1. If Clinical feature like bilat-
eral alternating buttock pain, Asymmetric oligoarthritic,
Sausage-like toe or digit(s), Heel pain or other well-defined
enthesitis, Iritis, Psoriasis, balanitis or inflammatory bowel
disease (Crohn’s or ulcerative colitis), Sacroiliitis (bilat-
eral grade 2 or unilateral grade 3), human leukocyte antigen
HLA-B27(+) or (+) family history of a spondyloarthropa-
thy, Rapid less than 48 hours respond to NSAIDs having a
score of 2.8 Other criteria Assessment in spondyloarthritis
international society for Axial spondyloarthropathies which
include sacroiliitis on imaging plus one of spondyloarthrop-
athy feature or HLA-B27 and two other spondyloarthropa-
thy feature.Spondyloarthropathy feature like-sausage digit
(dactylitis), psoriasis-positive family history of spondyloar-
thropathy, inflammatory back pain ,NSAID good response,
enthesitis (heel), Arthritis, Crohn’s/colitis disease-elevated
C-Reactive Protein (CRP), human leukocyte antigen (HLA-
B27), Eye (uveitis). How to diagnose sacroiliitis on X-ray
bilateral Grades2-4 or Unilateral Grades 3-4 according to
the modified new criteria, MRI Active (acute) inflamma-
tion on MRI.’ All spondyloarthritis patients included in the
study except spondyloarthritis patients with psoriasis and
inflammatory bowel disease, Spondyloarthritis patients using
biological like sulfasalazine, methotrexate, a corticosteroid.
Spondyloarthritis Patients with a known case of diabetes
mellitus, hypertension, hypothyroidism, pre-existing

medical renal disorder, use of NSAID for any other cause
like migraine are excluded from the study. Informed consent
was taken from all the patients. Based on all these criteria
31 patients have been selected and a blood sample collected
at baseline, four weeks, and twelve-week for estimation of
serum creatinine and serum cystatin-c level.

Statistical analysis

Statistical analysis will be carried out with the help of SPSS
(version 25). The description of the data will be done in form
of mean +/- SD for quantitative data while in the form of
% frequency and % proportion for qualitative (categorical)
data. For quantitative data Student’s t-test will be used to
test the statistical significance of the difference between two
independent group means. Chi-square test (or Fisher’s exact
test in case of small frequencies in a cell) will be used to
examine the association between patients of spondylarthritis
with the use of NSAID and effect on kidney biomarkers. The
univariate analysis will be done to identify the candidate var-
iables for multiple logistic regression analysis. To determine
the impact of NSAID on kidney biomarkers. Multivariate
logistic regression analysis will be performed to determine
risk factors associated with acute kidney injury. Analysis of
Variance (ANOVA) test was performed to find out the asso-
ciation of quantitative variables with different NSAIDs used.
The p-value was set to <0.05 for statistical significance.

RESULTS

31 patients selected all are male the mean age of the study
participants was 34.26 years with a standard deviation of
11.78 years.

Basic diagnosis

Axial SpA 74.2% cases, Peripheral SpA 9.7 %cases,
Axial+Peripheral SpA 16.1% cases.HLA-B27 Positive in
38.7% of cases and negative in 61.3% cases. NSAIDs use
Etoricoxib use by 54.8% case, Indomethacin 19.4%, Ace-
clofenac 16.1% cases, Naproxen 9.7% case (Table 1).

Serum creatinine changes in a different type of NSAIDs After
the use of NSAIDs.At baseline Aceclofenac with a mean se-
rum creatinine 0.73+0.13, Indomethacin with a mean serum
creatinine 0.79£0.11, Naproxen 0.88+0.12, Etoricoxib with a
mean serum creatinine 0.77%0.12 with p-value 0.408. After 4
weeks Aceclofenac with a mean serum creatinine 0.72+0.12,
Indomethacin with a mean serum creatinine 0.78+0.06, Nap-
roxen(0.83+0.06, Etoricoxib with mean serum creatinine
0.81£0.17with p-value 0.625. After 12 weeks Aceclofenac
with a mean serum creatinine 0.7540.05, Indomethacin with
a mean serum creatinine 0.78+0.04, Naproxen0.81+0.11,
Etoricoxib with a mean serum creatinine 0.83+0.14 with p-
value 0.546.(Table 2 and Figure 1).
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Change in serum cystatin C level after different type of
NSAIDs use After use of NSAIDs. At baseline Aceclofenac
with mean serum cystatin-c 0.86+0.21,Indomethacin with
mean serum cystatin-c 0.86+0.17, Naproxen 0.82+0.10,
Etoricoxib with mean serum cystatin-c 0.83 £0.11 with p
value 0.951. After 4 week Aceclofenac with mean serum
cystatin-c 0.84+0.15, Indomethacin with mean serum cysta-
tin-c 0.89+0.07, Naproxen 0.92+0.09, Etoricoxib with mean
serum cystatin-c 0.91£0.09 with p value 0.507. After 12
weeks, Aceclofenac with mean serum cystatin-c 0.82+0.12,
Indomethacin with mean serum cystatin-c 1.04+0.11, Nap-
roxen 1.12+0.18, Etoricoxib with mean serum cystatin-c
1.06 £0.15 with p value 0.012 (Table 3/Figure 2).

Serum e-Glomerular filtration rate (GFR) cystatin C values
change in a different type of NSAID used After the use of
NSAIDs at baseline Aceclofenac with eGFR111.80+24.39,
Indomethacin with 107.33+£19.27, Naproxen with eGFR
107.33+18.23, Etoricoxib eGFR 108.00£15.09 with p-
value 0.986. After 4 weeks Aceclofenac with eGFR
113.20£19.27, Indomethacin eGFR101.83£9.58, Naproxen
e-GFR 95.33+19.66, Etoricoxib with eGFR97.71 +14.30
with p-value 0.226. After 12 weeks, Aceclofenac with eGFR
115.20+14.86, Indomethacin with eGFR 83.00+11.71, Nap-
roxen with e-GFR 74.67+£22.81, Etoricoxib with e-GFR
81.88 £19.52 with p-value 0.006 (Table 4/figure 3).

DISCUSSION

The mean age of the study participants was 34.26 years
with a standard deviation of 11.78 years. Gender is male.
Malakar et al. in a cross-sectional study in 2020. In India
observed that the male to female ratio was 3.2:1. Mean age
of the patients was 45 = 20.2 years.'” Axial SpA 74.2% cas-
es, Peripheral SpA 9.7% cases, Axial+Peripheral SpA16.1%
cases. HLA-B27 positive in 38.7% of case and negative in
61.3% of cases. NSAIDs use Etoricoxib use by 54.8% case,
Indomethacin 19.4%, Aceclofenac 16.1% cases, Naproxen
9.7% case. The most common type is Ankylosing spondy-
litis (AS) (56%), second most common is reactive arthritis
(ReA) (15%), undifferentiated (UdSpA) (15%). Psoriatic ar-
thritis (PsA) (12%) and juvenile SpA (3%). Fan et al done
randomized controlled trials concentrating on six NSAIDs
(etoricoxib, celecoxib, meloxicam, diclofenac, naproxen,
beta-D-mannuronic acid) find that all NSAIDs decrease pain
more than placebo. Etoricoxib is better to control pain than
others while the adverse effect of all is the same.! The risk
of kidney injury more with naproxen or non-selective than
selective NSAIDs.'?

In our study after the use of the different types of NSAIDs
serum creatinine value was collected at baseline, after 4
weeks, after 12 weeks. At baseline serum, creatinine val-
ue was collected and the p-value was calculated by using

Fisher’s exact test which was 0.408. After 4-week use of
NSAIDs serum creatinine value was collected and the p-
value was calculated by using Fisher’s exact test which was
0.625 which is statistically insignificant. After 12 weeks of
use of NSAIDs serum creatinine value was collected and the
p-value was calculated by using Fisher’s exact test which
was 0.546 which is statistically insignificant. Total intake of
twenty-five hundred NSAIDs tablets no significant changes
in serum creatinine and e GFR value."

In our study after the use of a different type of NSAIDs se-
rum CystatinC value was collected at baseline, after 4 weeks,
after 12 weeks. At baseline serum, cystatin C value was col-
lected and the p-value was calculated by using Fisher’s exact
test which was 0.986. After 4-week use of NSAIDs, serum
cystatin ¢ value was collected and the p-value was calculated
by using Fisher’s exact test which was 0.507which is statis-
tically insignificant. After 12 weeks of use of NSAIDs, the
serum cystatin ¢ value was collected and the p-value was cal-
culated by using Fisher’s exact test which was 0.012 which is
statistically significant.

Rosenthal et al. studied in intensive care units (ICU) patients
both surgical and medical at the University Hospital Essen
with normal GFR (calculated by serum creatinine which is
below 115 micromol/L) which is measured two times re-
peatedly and it indicates that serum cystatin C achieves fine
marker to detect Acute Kidney Injury (AKI). Cystatin C may
also help to detect the progress of AKI one to two days before
serum creatinine, which is a standard marker to detect AKI
and studied also shows that cystatin C detected AKI earlier
with more sensitivity (increase>50%) and to more specific-
ity (increase >100% or >200%), which are equivalent to the
R-, I-, and F-criteria of the recently proposed RIFLE (Risk,
Injury, Failure, Loss of kidney function) and End-stage kid-
ney disease classification and a supplementary major finding
is that serum cystatin C increase >50% was established to
expect that requirement of renal replacement therapy (RRT)
in course of acute renal failure (ARF) ascetically well and
hence serum cystatin C may be a valid marker in the early
and later stages of ARF.!* These findings have great clini-
cal importance because early detection of ARF can provide a
spell to avoid the progression of ARF.!5!7 Initial starting of
preventive measures may prevent the consequence of ARF
and prevent markedly from any ailment that noticeably in-
creases mortality.!32!

Serum cystatin C has a higher prediction and prognostic
value in the case of AKI than the old biomarker.”? Paola
Lagos-Arevalo et al. Done a prospective cohort study in
PICU in Canada and published in 2015 and observed that
Cystatin C may be used for early predicting progression
of AKI in ICU patients.?* Carlo Briguori et al. measured
Cystatin C and serum creatinine in chronic kidney disease
patients investigating for coronary or peripheral angiogra-
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phy or angioplasty and concluded that in chronic kidney
disease, cystatin c is a better marker for early diagnosis and
prognosis of contrast-induced acute kidney injury.?* Vaidya
et al. in the USA studied a biomarker of AKI in the USA
observed that cystatin ¢ sensitive serum marker of GFR
and a stronger predictor than serum creatinine of risk of
death and cardiovascular events in an older patient.” Frans
J. Hoek et al. in 2003 in the Netherlands and concluded that
Cystatin C gives a decent evaluation of GFR which has
better accuracy than the Cockcroft-Gault formula. (cystatin
¢ have low biological variability.?

There is no such equation as Chronic Kidney Disease (CKD)
— Exocrine pancreatic insufficiency (EPI) cystatin to calcu-
late e GFR value in AKI patients. No classification based
one-GFR for AKI like KDIGO for CKD. Here we study
only a small sample size, hence a large sample size should
be studied. Here we follow only up to 12 weeks, there is a
need for a longer duration of follow up. Subclinical injury
on chronic kidney outcome after prolonged NSAIDs use
should be studied. In the study, we took only normal serum
creatinine value and this type of patient is given less priority
and may be left unnoticed until they develop AKI and hence
measuring cystatin C level is more useful, and hence more
attention is given to these patients to prevent the progression
of AKIL

CONCLUSION

We tackle the study of the incidence of Kidney injury in
spondylarthritis patients using NSAIDs and earliest detec-
tion by using serum cystatin-c. In our study, we concluded:

There is no significant increase in serum creatinine value
after intake of NSAIDs and there is a significant change in
serum cystatin C value which two to three-fold higher than
the initial value, and that it concluded that serum cystatin ¢
can be used as an early biomarker for subclinical kidney in-
jury than serum creatinine. When e GFR is calculated by us-
ing chronic kidney disease-exocrine pancreatic insufficiency
(CKD- EPI cystatin C it shows a progressive decrease in
Glomerular filtration rate GFR value.
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Table 1: Demographic characteristics
Age in completed years 34.26+11.78
Gender Male 31 (100.0%)
BASIC DIAGNOSIS Axial SpA 23 (74.2%)

Peripheral SpA
Axial + Peripheral SpA

HLA-B27

Negetive

TYPE OF NSAIDS

Positive

Indomethacin

Naproxen
Etoricoxib

Aceclofenac

3(9.7%)
5 (16.1%)

12 (38.7%)
19 (61.3%)

5 (16.1%)

6 (19.4%)
3(9.7%)
17 (54.8%)

Table 2: Serum creatinine changes in different types of NSAIDs are used

Aceclofenac  Indomethacin Napraoxen Etoricoxib
Mean+5D Mean+SD Mean+SD Mean+5D p value
Baseline 0.73x013 0.79+£0.11 0.88+0.12 0.77+0.12 0.408
After dweeks 0.72+0.12 0.78+0.06 0.83+0.06 0.81:0.17 0.625
After 12weeks 0.75+).05 0.78+0.04 0.81+0.11 083+0.14 0.546
Table 3: Serum Cystatin C values change in different NSAIDs used.
Aceclofenac  Indomethacin Naproxen Etoricoxib
Mean+5D Mean+SD Mean+5SD Mean+5SD p value
Baseline 0.86+0 21 0.86+0.17 0.82+0.10 0.83+0.11 0.951
After Aweeks 0844015 0.89+0.07 0.92+0.09 091+0.09 0.507
After 12weeks 082012 1.0420.11 1.12+£0.18 1.0620.15 0.012
Table 4: Serum eGFR Cystatin C values change in different NSAIDs used.
Aceclofenac  Indomethacin Maproxen Etoricoxib
Mean+SD Mean+SD Mean+5D Mean+SD p value
Baseline 111.80+24 39 107 00+19.27 107.33+18623 108.00+1509 0986
After 4weeks 113.2019.27 101.8329.58 95.33£1966 97.71x14.30 0.226
After 12weeks 115.20:14.66 B83.00x11.71 7467£2281 81.86£19.52 0.006
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Figure 1: Serum creatinine changes in different types of NSAIDs are used.
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Figure 2: Serum cystatin C changes in different types of NSAIDs are used.
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Figure 3: Serum eGFR cystatin C changes in different types of NSAIDs are used.
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