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Background: Patients affected by very early onset inflammatory bowel disease

(VEO-IBD) are frequently refractory to standard treatments. Despite the lack of

randomized clinical trials, vedolizumab emerged as an effective and safe

alternative treatment in VEO-IBD resistant to TNF antagonists. Here, we

present a case of VEO-IBD with ulcerative colitis (UC) phenotype developing

renal injury after vedolizumab administration.

Case presentation: An 11-year-old female patient with VEO-UC was referred to

our clinic for fever, nausea, and fatigue. She was treated with vedolizumab for 1

year due to steroid-dependent disease and failure of multiple therapies, including

anti-TNF agents. At admission, she was in steroid-free clinical and endoscopic

remission, with leukocytosis, increased inflammatory markers, and a rise in serum

creatinine. Urine samples revealed persistent leukocyturia over the past 8–10

months with the absence of lower urinary tract symptoms and negative serial

urine culture. MRI showed swollen-looking kidneys with bilateral irregular

Diffusion-Weighted Imaging (DWI) signal restriction. Kidney biopsy revealed the

presence of acute tubular damage with a mixed interstitial inflammatory infiltrate

consistent with drug-induced acute tubulointerstitial nephritis (TIN). After

prompt start of systemic glucocorticoid therapy and temporary discontinuation

of vedolizumab, normalization of renal function and urinalysis was observed.

Vedolizumab was restarted after 2 months, pre-medicated with steroids. The

follow-up renal biopsy performed after 6 months showed a regression of the

histological pattern, with chronic signs characterized by mild tubular atrophy and

interstitial fibrosis.
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Conclusion: Vedolizumab-related acute TIN is a potentially severe complication,

rarely described in adult patients. We report the first case of VEO-IBD with a

probable vedolizumab-related acute TIN treated with corticosteroids, with a

good response and maintenance of vedolizumab. Persisting sterile leukocyturia

could represent an early sign.
KEYWORDS
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Introduction

Inflammatory bowel diseases (IBDs) are chronic inflammatory

disorders that affect the digestive tract, including Crohn’s disease

(CD), ulcerative colitis (UC), and inflammatory bowel disease-

unclassified (IBD-U). Albeit it is traditionally considered a disease

of adulthood, there was an increased rate of very early onset IBD

(VEO-IBD), defined by the onset of symptoms before the age of 6

years (1). VEO-IBD is sustained by monogenic pathological

variants in 8%–32% of cases (2, 3), characterized by inborn errors

of immunity (IEI) in more than 70% of genetic cases (4).

Therapeutic failure in VEO-IBD is more frequent than in older

pediatric subjects with IBD. In approximately 70% of cases, VEO-IBD

is poorly responsive to the standard treatment of IBD, including 5-

Aminosalicylic Acid, steroids, and immunomodulators

(mercaptopurine, azathioprine, and methotrexate), therefore

needing an alternative approach (5). Anti-tumor necrosis factor

(anti-TNF) agents have recently shown relative efficacy in patients

with VEO-IBD, especially in patients with CD phenotype, although

they are not effective in maintaining long-term remission in more

than 20% of treated patients (6). Vedolizumab, a gut-selective anti-

a4b7 integrin humanized monoclonal antibody, has shown

promising results in the treatment of pediatric IBD with primary

failure or loss of response to other treatments, especially in UC (7–

11). Although it represents a promising rescue therapy, data on safety

in the pediatric population should be expanded (10–12).

Here, we present a pediatric case of renal injury due to drug-

induced acute tubulointerstitial nephritis (TIN) in an 11-year-old

female patient affected by VEO-IBD.
Case presentation

We present a case involving an 11-year-old female patient

diagnosed with VEO-IBD exhibiting UC symptoms, which first

manifested at the age of 4. Next-generation sequencing (NGS)

genetic panel for genes associated with VEO-IBD was negative

(Supplementary Table 1). Due to the limited response to first-line

therapy (5-ASA, topical steroid, and azathioprine) and steroid-
02
dependent disease, infliximab (IFX) was started at 8 years old

without achieving either clinical improvement or mucosal healing

despite the maximized dose (8.3 mg/kg every 4 weeks). For this

reason, an approach with thalidomide was attempted with

subsequent discontinuation after less than 6 months due to the

appearance of a thalidomide-related pseudotumor cerebri. When

the patient was 9, due to persistent steroid dependence,

adalimumab, a different anti-TNF agent, was administered with

endoscopic and histological evidence of active disease Ulcerative

Colitis Endoscopic Index of Severity after 3 months of therapy.

After failure of multiple lines of therapy, vedolizumab was begun

with a good clinical and endoscopic response at the optimized dosage

of 10 mg/kg every 8 weeks in order to keep levels between 10 and 15

mg/mL during maintenance. Mesalamine was maintained from the

diagnosis and associated with every major treatment change.

She was referred to the emergency department for a persisting

fever poorly responsive to oral antibiotic therapy, vomiting, fatigue,

and loss of weight. Symptoms persisted for 2 weeks before and

started a few days after the last infusion of vedolizumab. At

admission, laboratory tests showed leukocytosis (White Blood

Cells, 16,540 cells/mmc), thrombocytosis (Platelets, 569,000 cells/

mmc), increased C-reactive protein (CRP; 10.74 mg/dL), and acute

kidney injury (AKI), as well as risk stage according to the RIFLE

criteria (serum creatinine increased by 0.4 to 0.7 mg/dL, eGFR 9

mL/min/1.73 m2 with revised Schwartz equation). Urine samples

revealed leukocyturia (519 cells/mL) with a negative urine culture

and without symptoms consistent with lower urinary tract

infection. Seriate blood and stool cultures, chest X-ray, and

abdominal ultrasound were negative.

She was admitted to the pediatric gastroenterology department

for further investigations. Regarding the VEO-IBD, she was in

steroid-free clinical remission (Pediatric Ulcerative Colitis Activity

Index 0). Pancolonoscopy confirmed the mucosal healing. CT

abdomen revealed kidneys with slightly bumpy margins,

characterized by a non-homogeneous contrast enhancement with a

minimal amount of pelvic fluid. Supposing a culture-negative

urosepsis, a urinary tract infection, we administered the antibiotic

piperacillin-tazobactam, with no effect in terms of clinical symptoms

and serum inflammatory markers, which remained elevated.
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Reviewing urinalysis and laboratory data, we noted an increase

in urinary leukocytes and a really limited rise in serum creatinine

also after the first vedolizumab infusion (Figure 1). Therefore, due

to persistent fever and worsening of renal function (creatinine 0.89

mg/dL, eGFR 67 mL/min/1.73 m2), vedolizumab and mesalamine

were discontinued due to suspicion of drug-induced nephropathy,

and an ultrasound-guided kidney biopsy was performed.

Hematoxylin and eosin stain showed diffuse interstitial

inflammatory infiltrate and focal tubular atrophy localized mostly

in the medullary compartment (Figure 2A). The inflammatory

infiltrate was composed mostly of T (CD3+) and B (CD20+)

lymphocytes, with intermixed histiocytes (CD68+), neutrophils,

and rare eosinophils (Figure 2A).

More than half of the glomeruli (10/16) were characterized by a

fibrous reaction affecting Bowman’s capsule and capillary collapse,

and three of them were globally sclerotic. Immunofluorescence was

negative (IgA, IgG, IgM, C3, C4, and C1q). The final diagnosis was

consistent with acute TIN.

Based on histological findings, anti-inflammatory treatment

with prednisone (1 mg/kg) was administered for 1 month and a

withdrawal of 2 weeks, with a prompt decrease of serum creatinine
Frontiers in Immunology 03
and normalization of leukocyturia (Figure 1). After 2 months, due

to the lack of an effective therapeutic alternative for IBD,

vedolizumab therapy was administered combined with

glucocorticoids (prednisone 0.5 mg/kg/die from the day before to

the day after the infusion). At 1 year of follow-up, the patient

received a total of nine vedolizumab infusions combined with the

same steroid scheme. Blood and urine tests showed no further

worsening of renal function. Following the reintroduction of low-

dose mesalamine (35 mg/kg), mild leukocyturia reappeared on two

occasions (Figure 1). A new kidney biopsy performed at 6 months

of follow-up after the previous one demonstrated a regression of the

interstitial inflammatory infiltrate and the absence of obsolescent

glomeruli (Figure 2B).
Discussion

To the best of our knowledge, we report here the first pediatric

case of AKI likely related to vedolizumab-induced TIN in a child

with VEO-UC. Following the failure of multiple previous therapies,

including two anti-TNF agents, vedolizumab was started with a
FIGURE 1

Trends in serum creatinine and leukocyturia over the past 2 years. Black arrows and lines indicate I vedolizumab (VEDO) infusion and restart. Red
arrows and lines indicate the start of prednisone (PDN) following tubulointerstitial nephritis (TIN) diagnosis. Orange arrows and lines indicate the
treatment with mesalamine (MESA). The dashed horizontal red line indicates the cut-off of normal leukocyturia (<20 cells/mL)..
frontiersin.org

https://doi.org/10.3389/fimmu.2025.1684476
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Drago et al. 10.3389/fimmu.2025.1684476
FIGURE 2

(A) Hematoxylin and eosin (H&E) stain of the initial kidney biopsy showing global glomerulosclerosis associated with an interstitial inflammatory
infiltrate (*) predominantly composed of lymphocytes. (B) H&E stain of the follow-up kidney biopsy demonstrating mild tubular atrophy in the
medullary compartment, with no evidence of active inflammation. (C) Gastrointestinal biopsy displaying an ulcerative colitis-like pattern,
characterized by continuous, marked inflammatory infiltrate (*) with cryptitis and ulcerations. (D) Colon biopsy obtained at the time of kidney injury:
in comparison with panel C, no active inflammation, cryptitis, or ulcerations were observed, although crypt architectural distortion was present..
TABLE 1 Main clinical reports describing vedolizumab-induced TIN in adults (adapted from Forss et al. (15)).

References
Age/

gender
IBD

classification
Time from the start of

VEDO
TIN

treatment
eGFR after TIN

(stage)
VEDO
restart

Bailly et al. (11) 55 F CD 0 wk Steroid
63 mL/min/1.73 m2

(CKD 2)
Yes

Subhaharan et al. (16) 20 M UC ≈40 wk Steroid Normal No

Zhang et al. (17) 33 F CD ≈8 wk Steroid
38 mL/min/1.73 m2

(CKD 3b)
No

Simpson et al. (18) 44 F CD ≈48 wk Steroid
44 mL/min/1.73 m2

(CKD 3b)
No

Jahan et al. (19) 19 F UC ≈8 wk Steroid NA No

Kepley et al. (20) 33 M UC NA Steroid NA Yes (failed)

Kepley et al. 45 F UC NA NA NA NA

Muzib et al. (21) 58 F UC ≈48 wk Steroid
58 mL/min/1.73 m2

(CKD 3a)
NA

O’Leary et al. (22) 21 M UC >24 wk Steroid
86 mL/min/1.73 m2

(CKD 2)
Yes (failed)
F
rontiers in Immunology
 04
CD, Crohn's disease; CKD, chronic kidney disease; eGFR, estimated Pediatric Ulcerative Colitis Activity Index by 2021 CKD-EPI; IBD, inflammatory bowel disease; UC, ulcerative colitis, wk,
weeks; TIN, tubulointerstitial nephritis; VEDO, vedolizumab.
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good clinical response and mucosal healing. After 2 years, she

presented with AKI due to drug-related TIN, clinically and

histologically responsive to glucocorticoid treatment. The

previously applied “long premedication” scheme with the steroid

(11) allowed vedolizumab infusions to be restarted without relapses.

VEO-IBD treatment remains highly challenging for the

pediatric gastroenterologist, and it needs to be tailored, given the

clinical and genetic heterogeneity of this condition. This leads to the

requirement for multidisciplinary management and prompt genetic

counselling. Although vedolizumab has carved out a role in the

treatment of VEO-UC in recent years, data on possible adverse

effects in this challenging cohort are certainly needed.

According to the latest evidence (12–14) in pediatric subjects,

adverse events mostly correspond to infusion-related reactions

(fever, arthralgia/myalgia, headache, and nausea/vomiting) and

viral upper airway infections, ranging from 4% to 9%. Severe

adverse events leading to drug discontinuation are rare:

anaphylaxis, septic arthritis, deep vein thrombosis, and

leukocytoclastic vasculitis (14).

Kidney involvement due to vedolizumab is rare, and to the best

of our knowledge, AKI related to vedolizumab infusion was not

previously described in childhood. A recent systematic review by

Forss et al. reported nine adult cases of TIN in patients with IBD

receiving vedolizumab (Table 1) (15). Clinical presentation was

heterogeneous: fever and systemic symptoms occurred in 4/9 cases,

while 3/9 were asymptomatic (15). Concomitant aminosalicylates

were used in 3/9 (15). Corticosteroids were administered in 8/9,

with complete recovery within 4 weeks in 2/9 and persistent renal

impairment in 5/9 (Table 1). Taken together with our case, these

findings underscore the need for baseline and periodic renal

function testing (serum creatinine and urinalysis) before and

throughout vedolizumab therapy. Kidney biopsies typically

showed T lymphocyte-predominant TIN with variable eosinophils

and early tubular injury/fibrosis. The tubulointerstitial cellular

infiltrate was reported in all cases and was mainly characterized

by CD4+ T cells (11, 15–22). As with other drug-induced TIN, the

monoclonal antibody may act as a hapten or planted antigen in the

tubulointerstitium, triggering a T cell-mediated inflammatory

cascade that injures renal tubules (23). Notably, the a4b7 integrin

target of vedolizumab has no well-defined role in kidney tissue,

suggesting the nephritis arises from off-target immune

dysregulation rather than direct integrin blockade (24, 25).

Blocking gut-homing a4b7 may alter lymphocyte trafficking or

immune homeostasis, potentially triggering misdirected T-cell

responses against renal tissue.

Acute interstitial nephritis is an important cause of kidney

injury, causing 3%–7% of AKI in children (26). Urinalysis

monitoring allows the early detection of chronic sterile

leukocyturia, a known sign of drug-induced TIN (27).

Tubulointerstitial involvement in IBD is frequently related to

chronic exposure to aminosalicylate or, rarely, may be a possible

extraintestinal manifestation of active bowel disease (28, 29).

Considering the absence of recent exacerbation of the colitis

(Figures 2C, D) and the lack of granuloma evidence on renal
Frontiers in Immunology 05
biopsy (Figures 2A, B), we reasonably exclude that the TIN

manifested itself as an extraintestinal manifestation of IBD.

As a limitation of our case, we report the chronic exposure of

the patient to mesalamine, which was discontinued at the AKI. The

reintroduction of mesalamine therapy was correlated with a slight

rise in leukocyturia, with subsequent discontinuation, even

considering the clinical remission. Nevertheless, the extended

duration of 5-ASA treatment without any adverse effects and the

significant temporal association between the start of vedolizumab

and the onset of leukocyturia (Figure 1) led us to lean toward

attributing the tubulointerstitial damage to the biological therapy

rather than the exposure to aminosalicylates (29), or at least to a

cumulative effect of the two drugs.

In conclusion, we report the first case of VEO-IBD with a

probable vedolizumab-related acute TIN. Despite severe kidney

damage, steroid therapy was effective, with functional recovery,

normalization of the urinalysis, and resumption of vedolizumab

infusions without relapses. Persistence of sterile leukocyturia may

represent an early sign of drug-related TIN.
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