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Abstract 
Introduction: Acute tubulointerstitial nephritis (TIN) with eosinophilia and acute tubular injury is a 
rare but clinically significant cause of acute kidney injury (AKI), especially in patients with chronic 
comorbidities. 

Clinical case: A 44-year-old woman with type 2 diabetes, a history of hypertension, and a previous 
episode of diabetic ketoacidosis, was admitted with severe metabolic decompensation secondary to in-
fectious gastroenteritis and dehydration. During her course in the intensive care unit, she developed 
KDIGO stage III AKI, requiring renal replacement therapy. A kidney biopsy confirmed the diagnosis 
of acute TIN with tubular injury, attributed to multiple factors: severe hypovolemia, recent exposure to 
potentially nephrotoxic drugs (allopurinol, antibiotics, and nonsteroidal anti-inflammatory drugs), and 
gastrointestinal sepsis. 

Treatment: Treatment included hemodynamic support, insulin therapy, culture-adjusted antibiotics, 
and intermittent hemodialysis. Outcome: The patient showed metabolic improvement and partial re-
covery of renal function after three dialysis sessions. Her creatinine level remained at 1.6 mg/dL without 
requiring hemodialysis. 

Conclusions: This case presents acute renal deterioration in the context of previously undiagnosed 
chronic kidney failure. ITN was suspected due to the presence of eosinophiluria, nonnephrotic pro-
teinuria, absence of evident glomerular findings, and exposure to potentially nephrotoxic drugs. 
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Acute tubulointerstitial nephritis, Acute kidney injury, Diabetic nephropathy, Case report. 
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Renal failure (ARF) is a complex clinical entity characterized 
by a rapid decrease in the glomerular filtration rate (GFR), 
accompanied by nitrogen retention and hydroelectrolytic 

and acid‒base imbalances [1-3]. Among its various causes, tubu-
lointerstitial nephritis (TIN) represents an uncommon but clinically 
significant form, primarily when it is associated with eosinophilia and 
acute tubular damage [4]. 

This entity can be triggered by infections, systemic diseases, or, 
more frequently, exposure to drugs, which are responsible for up to 
70% of cases according to some series [5]. Histologically, drug-in-
duced TIN is characterized by an interstitial inflammatory infiltrate 
composed of lymphocytes, plasma cells, and, occasionally, eosino-
phils, in addition to varying degrees of edema and tubular damage [6-
7]. Clinically, it can be insidious or manifest as rapidly progressing 
AKI, especially in the presence of aggravating factors such as 
hypovolemia, exposure to nephrotoxic agents, renal hypoperfusion, 
or sepsis [6]. 

This article describes the case of a middle-aged female patient 
with a long history of type 2 diabetes mellitus and previous episodes 
of diabetic ketoacidosis who developed KDIGO stage III AKI in the 
context of ATIN with urinary eosinophilia and acute tubular injury. 
Among the factors implicated were severe diarrhea, dehydration, and 
possible exposure to drugs such as allopurinol, a xanthine oxidase in-
hibitor used to reduce uric acid production [8]. No single triggering 
cause could be identified. The clinical evolution required the initia-
tion of renal replacement therapy, with partial recovery after hemo-
dynamic and metabolic stabilization. 

Clinical case 
Medical records 
A 44-year-old female patient with a 22-year history of insulin-requir-
ing type 2 diabetes mellitus. She suffered from systemic arterial hy-
pertension, had a 30% intellectual disability, and had a history of re-
current urinary tract infections. Her medical history included a pre-
vious episode of diabetic ketoacidosis with admission to the intensive 
care unit (ICU), orotracheal intubation, and tracheostomy. Her sur-
gical history included a cesarean section, cholecystectomy, and nasal 
surgery for recurrent skin cancer. She was allergic to penicillin and 
was routinely treated with NPH insulin and losartan. 

The patient was admitted to the emergency department with a 
three-day history of vomiting, diarrhea, and abdominal pain, which 
did not improve with outpatient treatment. He had previously re-
ceived ibuprofen and cephalexin for symptomatic management. 

Diagnostic workshop 
Hyperkalemia, metabolic acidosis, hypophosphatemia, mild pancre-
atitis, and concomitant infection were documented. 

Treatment 
He required admission to the ICU, where he received intensive intra-
venous hydration, continuous insulin therapy, broad-spectrum anti-
biotic therapy, and hemodialysis support for persistent oliguria and 
refractory hyperkalemia. 

During her stay in the ICU, potentially nephrotoxic drugs were 
used, including allopurinol and piperacillin/tazobactam as the initial 
empirical antibiotics, despite a history of penicillin allergy, which was 
later replaced with meropenem. This drug exposure, combined with 
severe hypovolemia due to gastrointestinal loss and sepsis, is consid-
ered to contribute to the deterioration of renal function. 

Evolution 
After partial recovery from diuresis and improvement in acid‒base 
parameters, renal replacement therapy was discontinued. However, 
given the persistence of renal dysfunction, a percutaneous renal bi-
opsy was performed 8 days after admission. A histopathological study 
(Figure 2) revealed class III diabetic nephropathy with the presence of 
acute tubulointerstitial nephritis with eosinophilic infiltration and 
acute tubular injury, findings compatible with inflammatory and is-
chemic damage superimposed on chronic kidney disease. The chro-
nicity index was 6 points, with global glomerular sclerosis (25–30%), 
mild tubular atrophy (20–25%), moderate interstitial fibrosis (26–
30%), and severe hyaline arteriopathy. 

These findings support the diagnosis of acute kidney injury su-
perimposed on chronic kidney disease in the context of diabetic ke-
toacidosis, renal hypoperfusion, exposure to nephrotoxic drugs, and 
a systemic inflammatory response. The patient was discharged with 
persistently impaired renal function and scheduled for follow-up by a 
nephrologist to evaluate for progression to end-stage chronic kidney 
disease and possible indications for permanent renal replacement 
therapy. The timeline of this case is presented below (Timeline 1). The 
patient has been under continuous outpatient evaluation for 3 months 
and maintains a serum creatinine of 1.6 mg/dL without requiring re-
nal replacement therapy.

A 
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Figure 1. Timeline in case 1. 
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Figure 2. Renal biopsy in the case: Class III diabetic nephropathy, tubulo-interstitial nephritis with eosinophils + acute tubular injury. 

 
Renal parenchyma consisting of cortex, medulla, corticomedullary junction; which had 15 glomeruli, 4 with global sclerosis, no segmental sclerosis, 2 with hypoperfusion, all 
present thickening of the glomerular basement membranes, without filling defects, with expansion of the mesangial matrix and focal formation of Kimmelstiel-Wilson nodules 
(PAS + JONES +), no endocapillary hypercellularity, no extracapillary lesions. The tubules show tubular atrophy that compromises between 20-25%. The epithelium is desqua-
mated and some tubules have dilated lumens. The interstitium shows foci of fibrosis in 25-30% of its surface and patches of lymphocytic inflammatory infiltrate (unrelated to areas 
of fibrosis, they are accompanied by eosinophils). Medium-caliber vessels show intimal fibrosis/sclerosis that compromises more than 50% of their thickness. Arterioles are hya-
linized. Pathological techniques used: HE, PAS, TRICHROME, JONES. 

Discussion 
Acute kidney injury (AKI) is a complex nephrological emergency, the 
etiology of which is often multifactorial, especially in patients with 
comorbidities such as long-standing diabetes mellitus, hypovolemia, 
and exposure to potentially nephrotoxic drugs. In this context, tubu-
lointerstitial nephritis (TIN) with urinary eosinophilia and acute tubu-
lar injury represents a relevant, although frequently underdiagnosed, 
cause of acute kidney injury [9]. 

Therefore, early diagnosis of NTI is crucial in patients with mul-
tiple cumulative risk factors, such as those mentioned above, to prevent 
progression to chronic kidney failure or, in severe cases, the need for 
renal replacement therapy. This progression is usually mediated by in-
flammatory and ischemic processes that convergently affect the renal 
parenchyma, severely affecting the interstitium and renal tubules [10]. 

In the present case, the patient developed KDIGO stage III AKI 
requiring renal replacement therapy in the context of a gastrointestinal 
infection, severe dehydration, metabolic acidosis, and recent exposure 
to multiple nephrotoxic medications, including cephalexin, ibuprofen, 
and probably allopurinol. The combination of these factors represents 
a “nephrotoxic storm” that can precipitate acute kidney injury, both 
tubular and interstitial. Drug-induced TIN has been widely docu-
mented as a potential cause of AKI, with beta-lactam antibiotics, non-
steroidal anti-inflammatory drugs (NSAIDs), and xanthine oxidase in-
hibitors being some of the most frequently implicated agents [9, 10]. 

Drug-induced TIN accounts for up to 27% of hospital-acquired 
intrinsic AKI but is underdiagnosed in the absence of biopsy [11]. In 
this case, histological confirmation of eosinophilic inflammatory infil-
tration in the renal interstitium, combined with evidence of acute tub-
ular necrosis and chronic changes such as glomerular sclerosis and in-
terstitial fibrosis, allowed for the diagnosis of TIN superimposed on 

class III diabetic nephropathy, which frames a syndrome of “acute on 
chronic kidney injury” [12]. 

An early diagnosis would have allowed the early discontinuation 
of potentially implicated agents—cephalexin, ibuprofen, and allopuri-
nol—as well as the mitigation of progression factors, such as the use of 
diuretics in the context of hypovolemia. These interventions could pre-
vent the perpetuation of tubular dysfunction and the progression to 
irreversible renal damage [6]. 

An immunopathological approach revealed that allopurinol can 
act as a hapten by binding to endogenous proteins, forming antigenic 
complexes that activate CD4+ T lymphocytes and mast cells. This ac-
tivation triggers an inflammatory cascade mediated by the release of 
IL-5, which promotes the recruitment of eosinophils to the renal inter-
stitium [4]. The presence of eosinophilic infiltrate in the renal biopsy 
is highly suggestive of ITN of immunoallergic origin, with that induced 
by allopurinol being a key differential diagnosis in the presence of eo-
sinophiluria and acute renal failure in patients with recent exposure to 
said drug. Furthermore, its hepatic metabolism can generate free rad-
icals that induce direct tubular damage, which is exacerbated in pa-
tients with previous kidney disease [13, 14]. 

Acute tubular injury results from necrosis or apoptosis of tubular 
epithelial cells, especially in segments with high oxygen demand, such 
as the proximal convoluted tubule and the thick ascending limb of the 
loop of Henle. In this case, severe and sustained hypovolemia, second-
ary to diarrhea, vomiting, and inappropriate use of diuretics, resulted 
in a critical decrease in renal blood flow, with preferential ischemia in 
the outer renal medulla [15]. 

Ischemia activates Toll-like receptors on tubular cells, inducing 
the secretion of proinflammatory cytokines (IL-6, TNF-α), intrarenal 
vasoconstriction, and disruption of the tubular cytoskeleton. This leads 
to loss of cell polarity and the formation of obstructive casts, perpetu-
ating the reduction in glomerular filtration and favoring the collapse 
of the tubulointerstitial architecture [16]. 

http://doi.org/10.56867/120
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Additionally, the nephrotoxic drugs involved act as cofactors in 
tubular damage: 

•  Ibuprofen inhibits the synthesis of prostaglandins, reducing 
renal perfusion [17]. 

•  Cephalexin may induce type IV hypersensitivity reactions, 
with interstitial mononuclear and eosinophilic infiltrates (18). 

•  Allopurinol: associated with immunoallergic responses with 
tubular necrosis, eosinophilia, and, in severe cases, drug-induced hy-
persensitivity syndrome (DRESS) [4]. 

Recent exposure to allopurinol, in the context of hypovolemia, 
sepsis, and hyperglycemia, created an inflammatory and immunolog-
ically activated environment, favoring the development of TIN with 
acute tubulointerstitial damage. Additionally, extrarenal losses due to 
severe diarrhea and the sustained hypovolemic state likely contributed 
to prolonged renal hypoperfusion and acute tubular injury. This con-
dition triggers a local inflammatory response, which is intensified in 
the presence of hyperglycemia, acidosis, and bacterial endotoxins, all 
of which are present in this clinical case. The use of diuretics during 
the oliguric phase, without an adequate response, could also have 
worsened renal injury owing to increased volume and sodium deple-
tion [19]. 

Elevated pancreatic enzymes without abdominal pain or classic 
signs of pancreatitis increase the possibility of a systemic inflammatory 
response or a functional reaction secondary to transient hypercalcemia 
or sepsis. While the exact mechanism remains unclear, a connection 
between renal dysfunction and subclinical pancreatic abnormalities 
has been documented in critical situations, such as diabetic ketoacido-
sis [20, 21]. Future studies on the impact of hypertension and ultrafil-
tration on the recovery of renal function should be conducted [22]. 

Conclusions 
This case presents acute renal deterioration in the context of previ-
ously undiagnosed chronic kidney disease. ITN was suspected due to 
the presence of eosinophiluria, nonnephrotic proteinuria, absence of 
evident glomerular findings, and exposure to potentially nephrotoxic 
drugs. Timely identifying these factors allows for establishing targeted 
therapies, preventing progression to chronic kidney disease, and re-
ducing associated mortality. 
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