Original Paper ||}

Nonsteroidal Anti-Inflammatory Drugs (NSAIDS) Induced Acute Kidney Injury (AKI):
Patient Profile and Outcome in Bangladesh Armed Forces
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Abstract

Introduction: In military environment where
musculoskeletal injury is more common, NSAIDs
abuse and subsequent AKI carries a special risk.
This study of NSAIDs induced AKI was carried out to
highlight this issue.

Objective: To find out the incidence, risk factors,
diagnostic approach, clinical course, management
and outcome of patients of Bangladesh Armed
Forces.

Methods: This longitudinal study was carried out in
nephrology centre, combined military hospital (CMH)
Dhaka from July 2010 to Jun 2013. Total 59 patients
of NSAIDs induced AKI were included in this study.
Any patient having pre existing renal pathology or
chronic kidney disease was excluded from the study.

Results: Total 59 patients were included in this
study. Mean age of the patient was 36+7.12 yrs.
Forty five patients (76.27%) took NSAIDs at their
own and 14 patients (23.73%) were prescribed by
physician. Fifty one patients (86.44%) took NSAIDs
because of musculoskeletal pain. Dehydration due
to physical exertion (30.50%), gastroenteritis
(15.25%) and nil per os (NPO) (5.08%) were the
common predisposing factors. Common symptoms
were swelling of the body (40.67%), headache
(32.20%), fatigue (27.11%) and vomiting (13.55%).
Oedema was the most common sign (40.67%).
Blood urea and serum creatinine were raised in all
patients. Treatment includes drug withdrawl (100%),
fluid resuscitation (86.44%), fluid restriction
(61.01%), short course of steroid (13.55%) and
haemodialysis (10.16%). Forty seven patients
(79.66%) had complete recovery within two weeks
of therapy whereas nine patients (15.25%) required
more than two weeks to one month for complete
recovery. Three patients (5.09%) developed chronic
kidney disease (CKD).

Conclusion: NSAIDs induced AKI carries a good
prognosis with early diagnosis and proper
management and it can be prevented by limiting the
availability of over the counter drugs and creating
awareness both in physicians and patients.

Key-words: Nonsteroidal anti-inflammatory drugs
(NSAIDs), acute kidney injury (AKI).

Introduction

Non steroidal anti-inflammatory drugs (NSAIDS)
represent one of the most common classes of
medications used worldwide with an estimated usage
of >30 million per dayl. Some are available over the
counter and likely to be abused. NSAIDs exert
anti-inflammatory, analgesic and antipyretic effects
through the suppression of prostaglandin (PG)
synthesis by inhibiting the enzyme cyclo-oxygenase
land 2 (COX 1 and 2)1. Serious gastrointestinal side
effects have been minimized with the advent of
selective and specific cox-2 inhibitors and
misoprostol. However the newer NSAIDs continue to
be nephrotoxic much like the conventional ones™. It
can induce two different forms of acute kidney injury
(AKI) haemodynamically mediated and acute
interstitial nephritis (AIN) which is often accompanied
by nephrotic syndromez. In patients on long term
NSAIDs without acute or chronic renal failure,
subclinical renal dysfunction such as reduced
creatinine  clearance and impaired urine
concentrating ability has been shown to be present.
Although this subclinical dysfunction is reversible on
withdrawl of NSAIDs, some reports have suggested
a persistent residual dysfunctions.

Patients and Methods

This longitudinal study was carried out in nephrology
centre combined military hospital (CMH), Dhaka from
Jul 2010 to Jun 2013. Total 59 patients who were
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taking NSAIDs for different reasons within past 15
days were included in this study irrespective of their
age, sex and social background. Any patient having
pre existing renal pathology, chronic kidney disease
or taking any other nephrotoxic medication
concomittently was excluded from this study.
Patients were evaluated in terms of demography,
aetiology, mode of presentation, clinical and
laboratory findings, treatment pattern, complications
and prognosis including follow-up for at least next
six months. Rising of serum creatinine >1.4 mg/dl
following taking NSAID was considered as AKI.
Management schedule was conventional for all the
patients to treat the disease, its complications and
follow prognosis.

Results

Mean age of the total 59 patients evaluated was
36+7.12 yrs. 48 were male (81.36%) whereas 11
were female (18.64%). 45 patient (76.27%) took
NSAIDs at their own and 14 patients (23.73%) were
prescribed by physician. 3 of them (5.09%) received
NSAIDs in intravenous (IV) or intramuscular (IM)
route (Table-I).

Table-I: Patient criteria (n=59).

Variables Findings

Mean age (Yrs) 3647.12

Sex (No. & % of MIF) Male=48 (81.36%)

Female=11(18.64%)

Self Medication (OTC) (No. & %) 45(76.27%)
Oral 10(16.95%)

latrogenic (No. & %) | Suppositories | 01(1.69%)
IV or IM 03(5.09%)

Most patients (86.44%) took NSAIDs because of
musculoskeletal pain; other causes are non specific
pain abdomen, dysmenorrhoea, fever and headache
(Table-11).

Table-1l: Causes of Taking NSAIDs (n=59).

Cause Patient (%)
Musculoskeletal pain 51(86.44%)
Pain abdomen (NOS) | 04(6.79%)

Dysmenorrhoea 01(1.69%)
Fever 02(3.39%)
Headache 01(1.69%)
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Amongst different NSAIDs, diclofenac was the most
common (44.07%) drug to cause AKI & mean
duration of therapy was 6+2.17 days. Next was
naproxen (23.73%) with 4+1.89 days of therapy.
Nine patients (15.25%) developed AKI due to
indomethacin with 4+1.26 days of therapy. Ketorolac
with 3+0.72 days therapy was culpable agent in 08
patients (13.56%) (Table-Ill).

Table-11I: Type of NSAIDs (n=59).

NSAIDs Mean duration of | Patient (%)
therapy (days)

Diclofenac 6+2.17 26 (44.07%)

Naproxen 4+1.89 14 (23.73%)

Indomethacin 4+1.26 09 (15.25%)

Ketorolac 310.72 08 (13.56%)

Etocoxib 6+3.26 02 (3.39%)

Regarding predisposing or risk factors, 18 patients
(30.51%) were undergone physical exertion in hot &
humid environment without adequate hydration.
Nine patients (15.25%) had gastroenteritis.Three
admitted patients (5.09%) who were kept nil per os
(NPO) for different reasons and on inadequate
IV-fluid developed AKI due to NSAIDs. No risk
factors could be ascertained in 25 patients (42.37%)
(Table-IV).

Table-1V: Predisposing factors (n=59).

Predisposing Factors Patients (%)

Unknown 25 (42.37%)
Physical exertion in hot & humid weather | 18 (30.51%)
Gastroenteritis 09 (15.25%)
Nil per os 03 (5.09%)

Old age (>60 yrs) 03 (5.09%)

Liver cirrhosis 01 (1.69%)

Most of the symptoms in NSAIDs induced AKI were
vague and mostly revealed on leading question.
Oliguria was present in six patients (10.17%).
Nineteen patients (32.20%) had headache whereas
16 patients (27.12%) complained of fatigue. Nausea
or vomiting was the presenting feature in eight
patients (13.56%). Oedema was the most common
sign (24 patients). Two patients (3.39%) had
haematuria and raised BP was found in six (10.17%)
patients. NSAIDs induced AKI was diagnosed
incidentally in 17 patients (28.81%) basing on
laboratory findings as there was no definitive sign or
symptoms (Table-V).
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Table-V: Mode of Presentation (n=59).

Symptom/ Sign Patient (%)
Oedema 24 (40.68%)
Fatigue 16 (27.12%)
Headache 19 (32.20%)
Nausea/Vomiting 08 (13.56%)
Oliguria 06 (10.17%)
Raised Blood Pressure 06 (10.17%)
Confusion 01(1.69%)

Shortness of Breath 01 (1.69%)
Haematuria 02 (3.39%)
Asymptomatic 17 (28.81%)

As usual serum urea & creatinine were raised in all
patients. In urine, pyuria (leucocyturia) was found in
18 patients (30.51%). RBC was found in 11 patients
(18.64%). 24 hrs urinary total protein was raised (<1
gm) in 20 patients (33.90%). S. potassium (k+) was
raised in 21 patients (33.59%). In ultrasonography
(USG), six patients (10.17%) had swollen kidney
(Table-VI).

Table-VI: Laboratory Findings (n=59).

Investigation Patient (%)

TWBC (leucocyturia) 18 (30.51%)
Urine | +RBC 11 (18.64%)
124 hrs total protein(<1 gm) | 20 (33.90%)

1Serum urea 59 (100%)
1Serum creatinine 59 (100%)
1Serum potassium 21 (35.59%)
tUric acid 12 (20.34%)

Blood

USG (swollen kidney) 06 (10.17%)
Others | CT Scan(enlarge kidney) 04 (6.78%)

In all cases, 100% withdrawal of drug was ensured.
Fluid resuscitation was given in 51 patients and
restriction was carried out in eight patients who had
fluid overload. Steroid (prednisolone) was given in
eight patients (13.55%) for a short period (2-4
wks).Two of them required IV methyl prednisolone
for initial three days due to severe renal failure and
unable to take oral medication due to vomiting. Six
patients required haemodialysis (Table-VII).

Table-VII: Treatment given (n=59).
Treatment Patient (%)
Withdrawal of drug 59 (100%)
Fluid resuscitation 51 (86.44%)
Fluid restrictions 08 (13.56%)
Steroid 08 (13.56%)
Haemodialysis 06 (10.17%)

Complete recovery was achieved within two weeks
in 47 patients (79.66%) whereas nine patients
(15.25%) took more than two weeks to one month
for complete recovery. Three patients (5.09%)
developed CKD (Table-VIII).

Table -VIII: Patient Outcome (n=59).

Outcome Patient (%)
In two weeks | 47 (79.66%)
Complete Recovery | In one month | 09 (15.25%)
CKD 03(5.09%)
Discussion

Prostaglandins maintain renal blood flow and
glomerular filtration rate (GFR) especially in fluid
depleted states like hypovolaemia, congestive
cardiac failure, liver cirrhosis with ascites, chronic
diuretic therapy, glomerulonephritis, urinary tract
obstruction, old age, nephrotic syndrome, chronic
renal failure, concomitant use of nephrotoxic drugs
like calcineurin inhibitor, aminoglycosides etc or
direct volume depletion by gastrointestinal or renal
salt & water loss’. Blockade of  either or the
isoenzymes (Cox-1 and Cox-2) permits unopposed
vasoconstriction by leukotriens, angiotensin I,
vasopressin, endothelin and catecholamines leading
to decreased glomerular hydraulic pressure and AKI.

Additionally NSAIDs produce hyporeninemia and
hypoaldosteronism which causes spectrum of
nephrotoxicity like acute tubular necrosis, acute
tubulointerstitial nephritis, glomerulonephritis, renal
papillary necrosis; CKD, salt and water retention,
hypertension and hyperkalemia4, there are reports of
subclinical renal dysfunction due to NSAIDs’. But
NSAIDs induced CKD remains a debatable issue
which may be due to chronic papillary necrosis or
chronic interstitial nephritise. ARF (AKI) associated
with NSAIDs accounts for 15.5% of all case of drug
induced renal failure’. Although NSAIDs induced
nephropathy is more common in old age, in our
study mean age of the patient was 36+7.12 yrs and
most (81.38%) were male as our hospital mainly
deals with male dominated military population. For
the same reason, cause of taking NSAIDs was
mostly (86.44%) due to musculoskeletal pain of
acute nature.

JAFMC Bangladesh. Vol 10, No 2 (December) 2014

Gy




AKI can occur with any NSAID’. The selective cox-2
inhibitors also may precipitate AKI in certain
patients. The relative frequency with which this
occurs compared to the nonselective NSAIDs is not
known’. There is suggestive evidence that some non
selective NSAIDs (low dose aspirin, ibuprofen and
sulindac have a lower nephrotoxic potential than
others because of their relative sparing of renal
prostaglandin (PG) synthesisg. We found diclofenac
is the most culpable agent causing AKI (44.07%),
then naproxen (23.73%). The rise in the plasma
creatinine concentration is seen within 3-7 days of
therapy, the time required for attainment of steady
state drug levels and therefore maximum inhibition
of PG synthesisg.

In this study, mean duration of therapy to develop
AKIl was 6+2.17 days for diclofenac and 4+1.89 days
for naproxen. Since typically administered NSAIDs
can be systematically absorbed such therapy should
also be terminated in suspected cases'’. NSAIDs
increase the risk of AKI particularly in the elderly
with multiple co-morbidities and the use of the
combination of ACE inhibitors, angiotensin I
blockers, diuretics and NSAIDs. Regular use of
either aspirin or acetaminophen was associated with
2.5 fold increase in the risk of CKD™. We found fluid
depleted state like gastroenteritis, vomiting as the
common predisposing factor (15.25%) after physical
exertion in hot and humid weather (30.51%).
Surprisingly patient developed AKI when kept NPO
and on IV fluid may be due to inadequate infusion
(5.09%). No predisposing factor could be
ascertained in most of the cases (42.37%) in this
study.

NSAIDs induced AKI is commonly haemo dynamically
mediated, diagnosis of which is mostly incidental as
found in our study (28.81%) as the symptom like
fatigue, headache, polyuria, nausea are subjective
and vague. But the clinical presentation of AIN is
more specific like acute onset oedema, oliguria and
sometimes anuria. Macroscopic haematuria is rare.
Urine analysis reveals proteinuria, microscopic
haematuria and leucocyturia. Serum creatinine varies
from minimal elevation (1.5 mg/dl) to > 10 mg/dl at
first presentation. In our study, leucocyturia was
found in 18 patients (30.51%) whereas microscopic
haematuria was present in 11 patient (18.64%).
Urinary total protein was raised (<1 gm) in 20 patients
(33.90%)).
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Raised serum urea and creatinine were found in all
patients (100%). Hyperkalaemia was detected in 21
patients (35.59%). USG findings revealed swollen
kidney in six patients (10.17%). Ravnaskov™ studied
published case reports of NSAIDs associated
nephropathy. Of the 97 cases, AIN was present in
19 patients (19.59%) and rest of the 78 cases
(80.41%) had different forms of glomerulonephritis
(e.g., minimal change disease, membranous
nephropathy, focal segmental glomerulosclerosis
and other glomerulonephritis subgroups). Hyper-
sensitivity reactions were seen in all groups.

Although haemodynamically mediated AKI can be
responsible for acute tubular necrosis when
ischaemia is severe and persistent, most cases
improve within weeks to a few months after the drug
is discontinued whereas resolution of AIN is a
relatively more prolonged process. Only when renal
function doesn’t improve rapidly after the drug is
discontinued, one can perform a renal biopsy to
distinguish between NSAIDs induced acute tubular
necrosis and AIN",

Schwartz et al** studied the outcome of AIN and the
risk factors of transition from acute to chronic
interstitial nephritis in a retrospective study of 1068
renal biopsies. AIN was found in 69(6.46%) of all
biopsies. In 59 (85.51%) of these it was drug
induced, NSAIDs were responsible for 17 (28.81%)
cases (Renal insufficiency was reversible in 69%
and permanent in 31% [12% partially reversible and
19% irreversible]). Permanent renal insufficiency for
NSAIDs induced cases was 56%. In this study renal
biopsy was carried out in one patient & the findings
were consistent with AIN.

Steroids have not been proven to be effective in
cases caused by NSAIDs. However a course of
prednisolone may be considered for the patients
whose renal function does not return to normal after
2-3 weeks of withdrawl of the offending NSAIDs.
Suchpatient should avoid the subsequent
administration of NSAIDs. Relapse may occur with
rechallengels. In this study, eight patients (13.56%)
were treated with prednisolone where AIN was
suspected. Fluid resuscitation [51 patients (86.44%)]
& restriction [08 (13.56%) patients] was done where
necessary. Six patients required haemodialysis.
Complete recovery was achieved in 56 cases
(94.92%) of which 47 cases (79.66%) were recovered
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within two weeks, nine (15.25%) patients required
more than two weeks to one month for complete
recovery. Three patients (5.09%) developed CKD.

Conclusion

NSAIDs are associated with all forms of renal injury
while acute syndromes generally carry a good
prognosis; the same is not true for CKD. Subclinical
CKD can be a silent forerunner of CKD. Analgesic
toxicity can be prevented by limiting the availability
of over the counter NSAIDs. Physicians should
always prescribe the lowest effective dose of
NSAIDs for the shortest possible time ensuring
adequate hydrationle.

References

1. Perazella MA, Tray K. Selective cyclooxygenase-2
inhibitors, a pattern of nephrotoxicity, similar to
traditional non steroidal anti-inflammatory drugs. Am
J Med 2001; 111: 64-7.

2. Rose BD, Post TW. Clinical physiology of Acid
Base and Electrolyte Disorders. 5th ed Mc Graw Hill;
New York, PP 192-6.

3. Huerta C, Castellsague J, Varen-Lorenzo C,
Garcia Rodriguez LA. Nonsteroidal anti-
inflammatory drugs and risk of ARF in the general
population. Am J kidney Dis 2005; 45:531.

4. Tsewy, Adu D. Non steroidal anti-inflammatory
drugs and the kidney. In: Davison AM, Cameron S,
Grunfeld JP, kerr, DNB. Ritz E, Winerals CG, eds.
Oxford textbook of nephrology, 2nd ed Oxford
publications 1998; 1145-56.

5. Calvo-Alen J, Angeles De Cos M, Rodriguez
Valverde V , Escalladv R, Florez J, Arias M.
Subclinical renal toxicity. J. Rheumatol 1994;
214:1742-7.

6. Gaull MH, Barret BJ. Analgesic nephropathy. Am
kidney Dis 1998; 32: 35-60.

7. Delman PD. Non steroidal anti-inflammatory
drugs and renal function. Br J Rheumatol 1995:
Suppl 25-8.

8. Schneider V, Levesque LE, Zhang B, Hutchinson
T, Brophy JM. Association of selective and
conventional nonsteroidal anti-inflammatory drugs
with acute renal failure. A population based, nested
case control analysis. Am j epidemiol 2006; 164:
881.

9. Whelton A, Stout RL, Spilman PS, klassan Dk.
Renal effects of ibuprofen, piroxicam and sulindac in
patients with asymptomatic renal failure. A
prospective, randomized, crossover comparison. Am
Intern Med 1990; 112: 568.

10. Andrews, PA, Sampson, SA. Topical non-
steroidal drugs are systemically absorbed and may
cause renal disease.Nephrol Dial Transplant 1999;
14: 187.

11. Fored CM, Ejerblad E, Lindblad P et al.
Acetaminophen, aspirin and chronic renal failure. N
Eng J Med 2001; 345: 1801-8.

12. Ravnskov V. Glomeurlar, tubular and interstitial
nephritis associated with non steroidal anti-
inflammatory drugs. Evidence of a common
mechanism. Br J clin pharmacol 1999; 47: 203-10.

13. Jerome R. Drug induced acute interstitial
nephritis. Kidney International 2001; 60: 804-17.

14. Schwartz A, Krause PH, Kunzendrof U, Keller F,
Distler A. The outcome of acute interstitial nephritis,
risk factors for the transition from acute to chronic
interstitial nephritis. Clin nephrol 2000; 54:179-90.

15. Mohammed EP, Stevens JM. Recurrence of
arthrotec associated nephrotic syndrome with
rechallange. Clin Nephrol 2000; 53:483.

16. Vonkaman H E, Vandelaar MA. Non steroidal
anti-inflammatory drugs: adverse effects and their
prevention. Semin, Arthritis Rheum 2010; 39:
294-312.

JAFMC Bangladesh. Vol 10, No 2 (December) 2014




