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Abstract

Proton pump inhibitors (PPIs) have emerged as a common cause of drug induced acute interstitial nephritis (AIN)
in adults. We present a 15-year-old girl with severe acute kidney injury and biopsy proven AIN attributable to
omeprazole. Withdrawal of the drug and steroid therapy affected a recovery of renal function. As the use of PPIs
increases in paediatrics, it is important to be aware of this rare but serious side effect.

Keywords: Omeprazole; Proton pump inhibitors; Acute kidney
injury; Nephritis; Interstitial

Introduction
Drug induced nephrotoxicity occurs principally as a result of either

direct tubular injury or an acute interstitial nephritis (AIN) [1]. The
hallmark of AIN is an inflammatory infiltrate and oedema within the
renal interstitium. About 75% of cases are drug related with the
remainder related to infectious agents, systemic diseases like
sarcoidosis or idiopathic like the tubulointerstitial nephritis and uveitis
(TINU) syndrome [2]. Penicillins, and the non-steroidal anti-
inflammatory drugs (NSAIDs) have long been known to cause AIN
[3]. PPIs are increasingly being recognised as the most common cause
of medication related AIN in adults, with an estimated 8 events per
100,000 patient years [4]. In another series, 57% of drug induced AIN
cases were attributable to PPIs [3].

The use of PPIs for gastro oesophageal reflux disease in paediatrics
is increasing [5]. This rare, but severe adverse event needs to be
considered early, and the offending agent withdrawn, to prevent
permanent renal damage. We report two cases of biopsy proven AIN
attributable to Omeprazole in adolescents, one in a native kidney and
the other in a renal allograft. Despite the many cases of PPI induced
AIN in the adult literature, PPI induced AIN has not been reported in
paediatric patients.

Case Report
A 15 year old girl presented with a three day history of vomiting

preceded by a three week history of abdominal pain, anorexia and
nausea. She had been taking omeprazole 20 mg once daily for three
weeks. For the week prior to presentation she had been taking
hyoscine butylbromide 10 mg and domperidone 10mg as required. For
two days prior to presentation she took mefanamic acid 500mg three
times daily. As a young child she had a history of uncomplicated
urinary tract infections but no underlying renal tract abnormality was
identified.

She was normotensive, clinically euvolaemic with no oedema, rash
or arthritis and non-oliguric. On urinalysis there was 3+ proteinuria,
trace blood and 2+ glycosuria.

Investigations confirmed severe AKI (urea 22 mmol/L and
creatinine 974 μmol/L) with metabolic acidosis and anaemia
(haemoglobin 9.1 g/L). Her initial serum phosphate was 1.87 mmol/L,
calcium 2.23 mmol/L, albumin 30 g/L and PTH 7 ng/L. There was no
leucocytosis or thrombocytopaenia. Urine microscopy revealed 57
white cells (no red cells). A midstream urine culture was negative. Spot
quantitative urinary protein/creatinine ratio was 177mg/mmol and
urinary β2-microglobulin was elevated [61.3 mg/L]. Complement
studies were normal. ANA, dsDNA and ANCA were negative. Renal
ultrasound showed normal sized kidneys with loss of cortico-
medullary differentiation.

Figure 1:  A haematoxylin and eosin stained section (x400) of the
cortex which shows interstitial inflammation, lymphocytic tubulitis
(thin arrow) and many eosinophils (thick arrow).

Renal biopsy showed diffuse cortical and medullary inflammatory
cell (predominantly lymphocytes) infiltration associated with
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interstitial oedema (Figure 1). Plasma cells and eosinophils were also
present, the latter with focal prominent aggregation. This was
associated with multifocal lymphocytic tubulitis and tubule
destruction, typical of severe AIN. Glomeruli and blood vessels were
normal.

This was presumed secondary to omeprazole which was withdrawn
and she was treated with intravenous methylprednisolone 600 mg/m2

for three doses followed by prednisolone for a 6 week period (Figure
2). At 3 months, her urinary protein/creatinine ratio had normalised
and her creatinine was 94 μmol/L. Her anaemia resolved without
specific therapy. At one year her serum creatinine is 65 μmol/L.

Figure 2:  Urinary protein/creatinine ratio

Discussion
Although common in the adult population, this is the first report of

PPI induced AIN in the paediatric population to our knowledge.
Whether it is rarer in paediatrics or under recognised is not clear.

Medications induce a cell-mediated immune response either after
deposition in the interstitium or following integration with a normal
component of the tubular basement membrane and behaving as a
hapten. Antibody mediated immunity has no role in drug induced
AIN and immunofluorescence studies of biopsies are typically
negative. The initial lesion is inflammatory, consisting primarily of
CD4 positive T lymphocytes. Cytokines induce expansion of the
extracellular matrix with fibroblasts, inflammatory cells and
eosinophils [2,6].

AIN is unrelated to the dose or duration of treatment of the
medication and with regard to PPIs, all members of the class are
implicated [4]. Patients with AIN typically present with nonspecific

symptoms like malaise, anorexia, nausea and vomiting as well as AKI
and proximal renal tubulopathy as in our patient [7].

Although she had taken hyoscine butylbromide and domperidone,
these drugs are not known to cause AIN. Mefenamic acid is associated
with AIN but we feel it is very unlikely to have caused such a rise in
creatinine and tubulopathy in just two days. NSAID related AIN is
usually a more delayed presentation and diagnosed in patients taking
the drug for a mean of 6 months [2]. In all patients with drug induced
AIN, the mean time from commencing the drug and renal impairment
is 10 days [3]. In all patients with drug induced AIN, the mean time
from commencing the drug and renal impairment is 10 days [8]. In
one large series the median creatinine at presentation was 670 µmol/L,
and time to biopsy three and a half weeks, reflecting the common
delay in diagnosis of AIN [9].

Steroids are used to treat AIN and may shorten the duration of
renal failure but may not affect long-term outcomes [3]. A case report
of a patient with Pantoprazole induced AIN suggests that steroids may
eradicate the inflammatory infiltrates [7]. In general, a full recovery of
renal function is expected upon withdrawal of the offending drug
[3,4]. It is important for paediatricians to be aware of this rare but
reversible side effect of PPIs, especially as their use in children
increases.
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