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Introduction

Tubulointerstitial nephritis (TIN) or acute interstitial nephri-
tis (AIN) is a renal lesion characterized by inflammatory
infiltrate limited to the renal interstitium and tubules. It
accounts for the third-most common cause of acute kidney
injury (AKI) among hospitalized children.1,2 Three-fourth of
the cases are drug induced, other causes being systemic and
autoimmune diseases, and infections.3 Various drugs have
been implicated, most common being antibiotics such as
β-lactams. Cephalosporins causing AIN have been reported
uncommonly, particularly in children. Patients with AINmay
present with non-specific symptoms such as malaise and
nausea or may sometimes be asymptomatic. Triad of rash,

fever, and peripheral blood eosinophilia is present in
approximately 10% of cases of drug-induced acute interstitial
nephritis (DI-AIN).4 Elevated serum creatinine levels are
virtually present in all cases of TIN. Further, eosinophiluria
(defined as � 1% of urinary white cells) may be present in
variable numbers of drug-induced TIN.5,6 Although renal
biopsy confirms the diagnosis, urinalysis provides pertinent
diagnostic clues in a backdrop of clinical and other laboratory
parameters. The presence of white blood cells, white blood
cell casts, and red blood cells in urine sediment have been
described in the literature. However, a relatively
normal urinalysis may be present in some cases, and
may present a diagnostic challenge. We present a case of
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Abstract Tubulointerstitial nephritis (TIN) or acute interstitial nephritis (AIN) is a renal lesion
characterized by inflammatory infiltrate limited to the renal interstitium and tubules.
Three-fourths of the cases are drug induced, other causes being systemic and
autoimmune diseases, and infections. Various drugs have been implicated, the most
common being antibiotics such as β-lactams. Cephalosporins causing AIN have been
reported uncommonly, particularly in children. Although renal biopsy confirms the
diagnosis, urinalysis provides pertinent diagnostic clues against the backdrop of the
clinico-laboratory profile. The presence of white blood cells, white cell casts, and red
blood cells in urine sediment have been described in literature. However, a relatively
normal urinalysis may be present in some cases and may pose a diagnostic challenge.
We present a case of ceftriaxone-induced AIN in a child with bland urine sediment at
initial presentation. To the best of our knowledge, this is the first report of ceftriaxone-
induced AIN in the pediatric age group.
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ceftriaxone-induced AIN in a child with bland urine sedi-
ment at initial presentation.

Case Report

A 2-year-old male asymptomatic child was referred to the
pediatric outpatient department in view of elevated blood
urea and creatinine levels. On elaboration of history, parents
revealed that child had an episode of fever with diarrhea and
vomiting 1 week prior for 3 days, for which he had received
intravenous ceftriaxone (for 3 days) and supportive treat-
ment at a local hospital. His symptoms had improved;
however, his blood urea and creatinine levels were persis-
tently elevated, for which hewas referred at our facility. Child
had no history of edema, hematuria, or reduced urine output.
On initial evaluation, the child was clinically stable and there
were no signs of dehydration. Examination revealed non-
purpuric rashes over the body. There was no evidence of
redness of the eyes, ocular pain, or photophobia. Blood
Pressure was between 50th to 90th percentile. Complete
blood count revealed hemoglobin 8.3 g%, total leucocyte
count 11,700/mm3, and platelet count 5.98 lacs/mm3. Red
blood cells were mainly microcytic hypochromic with the
absence of schistocytes, thrombocytopenia, eosinophilia, or
reticulocytosis. Urine examination sent on day 1 showed
bland urine sediment with the absence of proteinuria, he-
maturia, and cellular elements or casts. Serum creatininewas
7.89mg/dL and blood urea nitrogen was 282mg/dL. Blood
gas and serum electrolytes levels were within normal limits.
Antinuclear antibody (ANA) and antinuclear cytoplasmic
antibody (ANCA) serology was negative and serum comple-
ment levels as well as anti-streptolysin antibody titers were
in normal range. Real-time reverse transcription polymerase
chain reaction (rRT-PCR) for COVID-19 was negative. Urine
culture and sensitivity showed no growth. Ultrasonography
of the kidneys, ureters, and bladder (KUB) revealed normal-
sized kidneys with bilateral grade 2 renal parenchymal
changes. Fractional excretion of sodium was elevated (8.9%).

A diagnosis of acute kidney injury (AKI) of renal originwas
made and the child was further investigated for the cause of
AKI andwas conservativelymanaged as his urine output was
greater than 1.5mL/kg/day with normal serum electrolytes
and decreasing trend of urea and creatinine. There was
progressive decline in serum creatinine and blood urea
nitrogen levels over a period of 1 week, which dropped to
2.67mg/dL and 132mg/dL, respectively. However, the levels
did not fall below baseline or normal range and repeat
urinalysis revealed the presence of trace proteinuria,
epithelial cells 3–4/high power field (hpf), white blood cells
10–11/hpf, and red blood cells 14–15/hpf. A renal biopsywas
advised with a clinical diagnosis of acute interstitial
nephritis.

Light microscopy of renal biopsy revealed largely unre-
markable glomeruli with no evidence of significant endoca-
pillary or extracapillary proliferation or sclerosis. Tubules
showed features of tubular injury in the form of vacuolation
and loss of tubular cells along with focal lymphocytic infil-
trate into the tubular epithelium. A few of the tubules were

cystically dilated with the presence of hyaline casts. The
interstitium showed moderate interstitial inflammatory in-
filtrate comprising predominately lymphocytes along with
macrophages and edema. One focus of dense lymphocytic
aggregate was seen. No definite eosinophilic infiltrate was
seen. No significant interstitial fibrosis was seen. Blood
vessels were unremarkable, without evidence of vasculitis
(►Fig. 1). Direct immunofluorescence was negative for IgG,
IgA, IgM, C3, and C1q. A diagnosis of tubulointerstitial
nephritis, most probably due to ceftriaxone therapy was
confirmed.

The child was started on oral prednisolone 1mg/kg/day
for 4 weeks following which, the renal function tests (RFTs)
normalized with unremarkable urinalysis. The patient was
followed up with tapering doses of steroids.

Discussion

Tubulointerstitial nephritis (TIN) or acute interstitial nephri-
tis (AIN) is characterized by acute kidney injury associated
with acute or chronic inflammatory infiltrate in the renal
interstitium. Diagnosis of TIN should be suspected in a
patient who presents with an elevated serum creatinine
and an abnormal urinalysis showing white cells, white cell
casts, and, in some cases, eosinophiluria. However, a normal
urinalysis at initial presentation may pose diagnostic
dilemma.

There are limited studies describing the findings of uri-
nary sediment in TIN. The common findings include pyuria
(sterile), WBC casts, and sometimes red blood cells. The
presence of red blood cell casts, granular casts, and renal
tubular epithelial cells have also been described in the
literature.3 Fogazzi et al studied 21 cases of biopsy-proven
AIN and found that urine sediment showed WBCs in 12

Fig. 1 Renal biopsy showing interstitial chronic inflammatory infil-
trate and edema with features of tubular injury. The glomeruli are
unremarkable (periodic acid schiff [PAS], 20� ).

Journal of Laboratory Physicians Vol. 15 No. 1/2023 © 2022. The Indian Association of Laboratory Physicians. All rights reserved.

Bland Urine Sediment in Acute Kidney Injury Kundavaram et al. 153



patients (57.1%), RBCs in 10 (47.6%), renal tubular epithelial
cells (RTECs) in 3 (14.2%), and casts in 20 (95.2%), in various
combinations. Additionally, RBC casts were found in 6
patients (28.5%).7 In the present case, initial urinalysis
revealed no active urine sediments, with the absence of
proteinuria, white or red blood cells, and casts. A few studies
have reported bland urine sediment in cases of AIN, which
may frequently be misinterpreted as the prerenal cause.
However, diagnosis of AIN should not be excluded based
on bland urine sediment.3,8,9 Further, fractional excretion of
sodium (FeNa) may also be useful to distinguish the prerenal
cause from the renal cause of AKI. In the present case,
although the initial urinalysis revealed no abnormality, the
patient developed proteinuria and hematuria with the pres-
ence of WBCs and RBCs over time.

The most common cause of acute interstitial nephritis
include drug therapy and infections. Numerous drugs re-
sponsible for acute interstitial nephritis have been described
in the literature, which include antibiotics, specifically
β-lactams (penicillin and methicillin), nonsteroidal anti-
inflammatory drugs, and diuretics.4,10,11 Cephalosporin-in-
duced acute interstitial nephritis including cefepime- and
ceftriaxone-induced acute interstitial nephritis has also been
reported previously.12–14 A few studies have reported
interstitial nephritis in children following the use of
amoxicillin.15,16 In the present case, ceftriaxone was the
likely cause of AIN. The World Health Organization (WHO)
recommends oral rehydration and zinc for the management
of diarrhea in children, and antimicrobials are not indicated
in most diarrheal episodes in children.17 However, in the
present case, the patient was locally prescribed ceftriaxone,
which underscores the growing public health threat of
antimicrobial resistance. To the best of our knowledge, this
is the first report of ceftriaxone-induced AIN in pediatric age
group.

Differentiating AIN from acute tubular injury (ATI) can
sometimes be challenging for clinicians. Acute tubular injury
may occur as a result of renal ischemia, sepsis, or nephrotox-
icity. Prerenal cause such as dehydration may result in
ischemic ATI. Furthermore, cephalosporins are known to
cause nephrotoxicity.18,19Urine analysis in AIN may show
findings similar to that in ATI, such as RTECs, red cells, and
casts. In such cases, renal biopsy remains to be the gold
standard to establish the diagnosis of AIN. In the present
case, dense interstitial infiltrate was seen accompanied by
features of tubular injury.

Other less common causes of AIN should be considered
particularly in the absence of drug exposure. Infections and
systemic disorders including systemic lupus erythematosus
(SLE), sarcoidosis, Sjogren’s syndrome, tubulointerstitial ne-
phritis and uveitis (TINU) syndrome, and antineutrophil
cytoplasmic antibody (ANCA)-associated vasculitis may
present with AIN. In the present case, there were no clinical
features of SLE, dryness of mouth/eyes, or uveitis. ANA and
ANCA serology was negative. Biopsy did not reveal granulo-
matous inflammation, ruling out sarcoidosis.

AKI has been reported in adults and less commonly in
children with COVID-19 infection. In a recent study by

Stewart et al, out of 52 hospitalized pediatric patients, 46%
were found to have elevated serum creatinine, and 29% had
AKI (British Association for Pediatric Nephrology diagnostic
criteria). Also, patients with AKI commonly had diarrhea and
vomiting at presentation, indicating prerenal involvement.20

Acute tubular necrosis, interstitial nephritis, microangiop-
athy and glomerulopathies have been reported in adults
frequently requiring renal replacement therapy (RRT).21

Though in the present case, the patient had fever and
diarrhea at initial presentation, therewas no history of cough
or respiratory symptoms and the patient tested negative for
COVID-19.

To conclude, the diagnosis of AIN requires a high index of
clinical suspicion with constellation of classical clinical find-
ings and laboratory data. However, unusual findings such as
an unremarkable urinalysis may be present in some cases
and may pose a diagnostic challenge. Although, renal biopsy
is required in most cases to confirm the diagnosis, urinalysis
provides pertinent diagnostic clues in a backdrop of clinical
and other laboratory parameters.
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