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Abstract. The present study reports a case of pantopra-
zole‑induced acute kidney disease. The patient was diagnosed 
with acute kidney injury with wide interstitial inflammation 
and eosinophil infiltration. Following 1 month of glucocorti-
coid therapy, the patient's serum creatinine and urea nitrogen 
decreased to within normal ranges. The presentation, clinical 
course, diagnosis and prognosis of pantoprazole‑induced acute 
kidney injury are discussed herein to highlight the importance 
of early and correct diagnosis for good prognosis. Disease 
characteristics include short‑term increased serum creatinine 
levels that respond to glucocorticoid treatment. The patient 
had no history of chronic kidney disease or proteinuria and 
presented with increased serum creatinine following treat-
ment with pantoprazole. Following the end of pantoprazole 
treatment, short‑term RRT and long‑term prednisolone was 
administered, then serum creatinine returned to normal. 
Pantoprazole‑induced acute kidney injury is commonly misdi-
agnosed and late diagnosis results in poor patient prognoses. 
Misdiagnosis leads to the administration of treatments that 
may exacerbate the condition, so appropriate diagnosis and 
treatment for pantoprazole‑induced acute kidney injury is 
necessary.

Introduction

Acute kidney injury comprises of a group of symptoms that 
include a sudden drop in renal function during a short time 
(<24 h) defined as an increase of ≥0.5 mg/dl in serum creati-
nine (SCr) (1). The occurrence of azotemia, and imbalances 
of water and/or electrolytes and/or pH are associated with 
oliguria (<400 ml/24 h or 17 ml/h) or aurine (<100 ml/24 h) (2). 
Acute renal injury can be divided into pre‑renal, renal and 
post‑renal, each with separate etiologies and pathogeneses (3). 

Drug‑induced acute kidney injuries are common in clinical 
practice, and misdiagnosis and late diagnosis of drug‑induced 
acute kidney injury have occurred (4).

Pantoprazole is used clinically as an irreversible proton 
pump inhibitor (PPI) to reduce gastric acid secretion  (5). 
Pantoprazole is activated in the acidic environment of gastric 
parietal cells as cyclic sulphonamides and specifically binds 
to mercapto groups on the proton pump (i.e., HtK + ‑ATPase) 
to inhibit H+ secretion (6). A number of side effects of panto-
prazole have been reported, with a small number of patients 
reporting headache, dizziness, nausea, diarrhea, bloating, skin 
itching and skin rash, as well as reports of elevated amino-
transferase, leukopenia and thrombocytopenia (7‑9). However, 
there have been few reports of kidney damage associated 
with pantoprazole. Early and correct diagnosis of pantopra-
zole‑induced acute kidney injury may be the key to treatment. 
The right diagnosis and early treatment are closely associated 
with improved prognosis.

In the present study, a case of acute kidney injury induced 
by pantoprazole is presented. The patient presented with exten-
sive interstitial inflammation and eosinophil infiltration in the 
kidney tissue. Following 1 month of glucocorticoid therapy, 
serum creatinine and urea nitrogen levels returned to normal.

Case report

A 50‑year‑old woman with a >5  year history of diabetes 
mellitus presented with pantoprazole‑induced acute kidney 
disease in July 2017 at Shandong University Qilu Hospital 
(Jinan, China). Blood glucose was usually controlled within 
the normal range (reference range, 3.6‑6.1 mmol/l) and there 
was no prior medical history of hypertension, hematuria, 
proteinuria or other kidney disease. According to her own 
narrative, the patient had a history of chronic gastritis, which 
was not treated. There was no history of treatment with and 
pharmacological agents or Chinese herbal medicine with the 
exception of long‑acting insulin by subcutaneous injection 
once per day. The protocol of the current study was approved 
by the ethics committee of Shandong University Qilu Hospital. 
Written informed consent was obtained from the patient after 
the patient and the patient's family seriously and carefully read 
and understood a written summary of the study plan.

Prior to admission to the emergency department, the 
patient had elevated serum glucose (16.3 mmol/l, measured at 
a community clinic) for 1 day and complained of mild nausea 
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without vomiting, abdominal pain or diarrhea. The results 
of laboratory tests revealed serum creatinine (Scr) 78 µmol/l 
(normal reference value, 53‑97 µmol/l), blood urea nitrogen 
3.7 mmol/l (normal reference value, 2.3‑7.8 mmol/l), hemo-
globin (Hgb) 136 g/l (normal reference value, 115‑165 g/l), 
serum glucose (Glu) 15.7 mmol/l (normal reference value, 
3.1‑5.6 mmol/l) and 24 h urine volume 1,600 ml (normal 
reference value, 1,000‑2,000 ml/24 h). All relative indicators 
were measured from venous blood drawn 8 h after fasting 
and centrifuged at 11,000 x g for 15 min at 25˚C. Due to 
the patient's mild nausea and history of chronic gastritis, the 
patient was treated with pantoprazole (40 mg once a day, 
intravenous infusion) and intermediate acting insulin (12 U at 
8 a.m. and 10 U at 5 p.m., subcutaneous injection) for 2 days. 
Following treatment, Glu recovered to 6.4 mmol/l; however, 
the patient reported increased nausea, 24 h urine output was 
significantly reduced to 300 ml (Fig. 1) and Scr increased from 
78 to 750 µmol/l (Fig. 2). Blood urea nitrogen also increased 
from to 18.9 mmol/l (Fig. 3). The patient was admitted to the 
Department of Nephrology.

Upon admission a physical examination revealed mild 
edema in bilateral eyelids and lower limbs without malar rash, 
oral ulcers or diffuse alopecia. Pertinent laboratory findings 
included Scr 781 µmol/l, Hgb 101 g/l, blood urea nitrogen 
24.3 mmol/l, Glu 5.7 mmol/l and 24 h urine volume 170 ml. 
White blood cell and platelet counts were normal. Parathyroid 
hormone, Ca2+ and P3+ levels were normal. Tests for 
anti‑glomerular basement membrane antibody and anti‑neutro-
phil antibody were negative. Glycosylated hemoglobin was 
6.1% and the brain natriuretic peptide (BNP) concentration 
was 1,863 pg/ml. Urinary β2 microglobulin concentration 
was 1.2 mg/l and the urinary albumin‑creatinine ratio was 
0.01 g/gCr. Anti‑nuclear antibody spectrum, tumor markers, 
thyroid function, immunoglobulin, complement C3 and C4, 
hepatitis B virus quantification and coagulation results were 
all within the normal range. Serum immunofixation electro-
phoresis was negative. Renal ultrasonography revealed that the 
kidney volume was above normal (right, 12.1x6.3x4.4 cm; left, 
11.7x6.9x4.9 cm; reference range 10‑12.1x5‑6x3‑4 cm) (10). 
Lung X‑rays revealed no evidence of inflammation.

Following admission to the Department of Nephrology, 
the patient immediately underwent renal biopsy. A total of 
two renal biopsy specimens ~1.5 cm in length were obtained 
containing 100% cortex. Specimens were stained with hema-
toxylin and eosin at 25˚C for 40 min. Microscopy revealed 
17 glomeruli in each section without complete or peribulbar 
fibrosis (Fig. 4). No proliferation was observed in the mesangial 
cells and matrix and no glomerular capillary thickening was 
reported. Masson staining was performed at 25˚C for 60 min 
and no immune complex deposition in the capillary walls was 
observed (Fig. 5). Periodic acid‑silver methenamine staining 
was performed at 25˚C for 30 min and revealed no atrophy 
in the tubules and only a few tubules were dilated with flat 
epithelial cells (Fig. 6). Severe edema with multifocal lympho-
cyte, monocyte and eosinophil infiltration was observed in the 
renal interstitium; however, there was no thickening of arterial 
walls (Figs. 4‑6). All samples were observed using a light 
microscope (magnification, x400).

Sections (70‑nm‑thick) were fixed by 2.5% glutaralde-
hyde solution and 1% osmium tetroxide at 4˚C for 4 and 2 h, 

respectively. The sections were then double stained with 3% 
uranyl acetate and lead citrate at 25˚C for 2 min, and embedded 
by epon812, an epoxy resin, for 30 min at room temperature. 
Electron microscopy revealed no significant proliferation or 
expansion of mesangial cells or matrix (Fig. 7). The capillary 
wall basement membrane exhibited no thickening, shrinkage 
or significant electron‑dense deposits. The morphology of 
podocytes was normal and small segmental foot processes 
appeared fused. Tubular epithelial cells and organelles were 
swollen. The tubular basement membrane appeared almost 

Figure 1. Patient's 24 h urine volume over time. Pantoprazole treatment 
ended, and RRT and prednisolone treatment started on day 1. RRT treatment 
ended on day 8. RRT, renal replacement therapy.

Figure 3. Patient's blood urea nitrogen levels over time. Pantoprazole treat-
ment ended, and RRT and prednisolone treatment started on day 1. RRT 
treatment ended on day 8. RRT, renal replacement therapy.

Figure 2. Patient's serum creatinine levels over time. Pantoprazole treatment 
ended, and RRT and prednisolone treatment started on day 1. RRT treatment 
ended on day 8. RRT, renal replacement therapy.
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normal. Interstitial focal edema and inflammatory cell infiltra-
tion were observed. The interstitium exhibited severe edema 
with inflammatory cell infiltration (Fig. 7).

Based on her history, clinical manifestations and laboratory 
results, the patient was diagnosed with pantoprazole‑induced 
acute kidney injury. Pantoprazole treatment was ceased and 
the patient was given renal replacement therapy (RRT; hemo-
dialysis). The patient was managed with standard prednisolone 
(1 mg/kg/day) (11) and, following 5 days of treatment, 24 h urine 
volume increased to 1,400 ml, Scr decreased to 340 µmol/l 
and blood urea nitrogen was 12.2 mmol/l. RRT treatment was 
ceased and within 2 weeks the patient's 24 h urine volume 
increased to 2,350 ml, Scr was 169 µmol/l, Hgb was 131 g/l, 

BNP was 377 pg/ml, blood urea nitrogen was 8.6 mmol/l and 
Glu was 5.3 mmol/l. The patient was discharged and follow up 
was performed 1 month later. At follow up, the patient's 24 h 
urine volume had increased to 2,160 ml, Scr was 88 µmol/l, 
ESR was 11 mm/l, Hgb was 137 g/l, BNP was 169 pg/ml, 
blood urea nitrogen was 5.1 mmol/l and Glu was 5.4 mmol/l 
(Figs. 1‑3). Standard prednisolone was reduced according 
to her clinical manifestations and laboratory tests. At first 
1 mg/kg/day prednisolone was administered, 2 weeks later it 
was reduced to 0.5 mg/kg/day, then 0.2 mg/kg/day 1 month 
later; after 2 months, prednisolone administration was stopped.

Discussion

Pantoprazole is used clinically to reduce gastric acid secre-
tion (11). It is an anti‑ulcer PPI derived from benzimidazole (12). 
Pantoprazole is able to relieve pain in patients with duodenal 
ulcers and improve nausea, bloating, acid reflux, belching and 
other ulcer‑associated symptoms (13). Pantoprazole begins to 
act within 15‑30 min of intravenous administration and 86% of 
gastric acid secretion is inhibited within 60 min (14).

The bioavailability of pantoprazole is >75% and it is metabo-
lized primarily in the liver without interaction with cytochrome 
P450 (15). As such, pantoprazole metabolism does not affect 
the metabolism of other drugs in the liver (16). Approximately 
80% of pantoprazole metabolites are excreted by the kidneys 
and retained in the stool (17). The plasma clearance rate is 
11 l/h, as so pantoprazole has relatively fewer adverse side 
effects compared with other pharmacological agents (18). Side 
effects include occasional dizziness, insomnia, drowsiness, 
nausea, diarrhea, constipation, rash, muscle pain, arrhythmia, 
increased aminotransferases and decreased granulocytes (19).

There have been few reports of pantoprazole‑induced acute 
kidney disease  (20,21). Pantoprazole‑induced acute kidney 
injury was first reported in 2004 and there have been no more 
than 100 publicly reported cases (22). The patient presented here 
was the first case of pantoprazole‑induced acute kidney disease 
at the Department of Nephrology, Shandong University Qilu 
Hospital. The mean duration of exposure to pantoprazole prior 
to the onset of acute kidney injury is 3 months, although it has 
also been reported to occur within hours of pantoprazole admin-
istration (23). The symptoms of acute kidney injury are generally 
nonspecific, for instance fatigue and malaise (24). Acute renal 
failure is the only consistent clinical presentation, although 

Figure 4. Hematoxylin and eosin staining of the renal cortex. The black arrow 
indicates interstitial edema and inflammatory cell infiltration. Magnification, 
x400.

Figure 6. Periodic acid‑silver methenamine staining. The black arrow indi-
cates interstitial edema and inflammatory cell infiltration. Magnification, 
x400.

Figure 5. Masson staining of the renal cortex. The black arrow indicates 
interstitial edema and inflammatory cell infiltration. Magnification, x400.

Figure 7. Electron micrograph of the renal cortex. Magnification, x15,000.
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oliguria is unusual (24). Nausea and vomiting are present in 1/3 
of cases (25). In the present study, the patient was managed with 
pantoprazole for 2 days and reported increased nausea without 
vomiting, fatigue or malaise. The classic triad of fever, rash 
and eosinophilia was not present. Reports about proteinuria in 
pantoprazole‑induced renal injury are rare (26) and no protein 
was identified in urine of the patient in the present study.

In the present case report, Scr and blood urea nitrogen 
were markedly increased and 24 h urine output was decreased 
compared with normal ranges following pantoprazole 
treatment. Following 5 days of treatment with RRT and pred-
nisolone, these parameters were improved and continued to 
improve with prednisolone treatment alone until the patient was 
discharged 2 weeks later. Upon admission to the Department 
of Nephrology, a biopsy revealed that the renal pathology was 
consistent with acute kidney injury. Therefore, the diagnosis 
of pantoprazole‑induced acute kidney injury was established.

Renal biopsy remains the gold standard for diagnosis. 
Typical histopathological findings include interstitial edema 
with mononuclear cells, T lymphocytes, eosinophils and plasma 
cell infiltration around the renal tubules, sparing the glomeruli 
and blood vessels (14,26). Initially, interstitial fibrosis is mild 
and diffuse, however this may progress to tubular atrophy or 
extensive interstitial fibrosis and glomerulosclerosis (13). In 
the present study, a renal biopsy was performed two days after 
admission to the hospital, revealing that the patient exhibited 
severe edema with multifocal lymphocytes and monocytes and 
eosinophil infiltration. No thickening of the arterial wall in the 
renal interstitium was observed in light or electron micrographs.

The underlying mechanism of pantoprazole‑induced 
acute kidney injury is complex. Sensitivity to pantoprazole is 
the primary reason for the onset of acute kidney injury and 
may only be confirmed by renal pathology (27). The standard 
diagnostic method for pantoprazole‑induced acute kidney 
injury is monitoring the response to prednisone treatment (26). 
The use of steroids for the treatment of acute kidney injury 
is controversial. Intravenous Methylprednisolone pulses 
(250‑500 mg/day for 3‑4 days) followed by a tapering course 
of prednisone (0.5‑1 mg/kg/day) over 4‑6 weeks have been 
suggested as a treatment regimen for pantoprazole‑induced 
acute kidney injury (26). In the present study, the patient was 
treated by discontinuing pantoprazole, administering short 
term RRT and long‑term prednisolone management.

In the present study, the onset of acute kidney injury was 
clearly associated with pantoprazole administration and. 
Prednisolone therapy is considered to be an effective treatment 
for drug‑induced acute kidney injury. Although the incidence 
of pantoprazole‑induced acute kidney injury is low, the prog-
nosis is good as long as the condition is correctly diagnosed at 
the earliest opportunity.
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