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Tubulointerstitial nephritis is primary injury to renal tubules and interstititum which could be resulting in 
decreased renal function.  The acute and chronic forms are most often due to allergic drug reactions or to 
infections.  Tubulointerstitial nephritis in Crohn’s disease has rarely been reported.  Imaging findings of a 
striated nephrogram on enhanced computed tomography (CT) could represent the clinical state of 
tubulointerstitial nephritis.  This is the first report of tubulointerstitial nephritis caused by infliximab, 
monoclonal antibody against human tumor necrosis factor-α, showing striated nephrograms in Crohn’s 
disease.  The case of a 28-year-old man treated with infliximab for Crohn’s disease is described.  Infliximab 
was added to his maintenance therapy, and bowel symptoms were stable.  The patient presented with a 
2-month history of fever and an elevated C-reactive protein after infliximab administration for 4.5 years.  
Contrast-enhanced CT showed striated nephrograms in both kidneys.  Urinalysis showed no abnormal 
findings.  The pathological diagnosis on CT-guided percutaneous renal needle biopsy was drug-induced 
tubulointerstitial nephritis because of eosinophilic infiltration with neutrophils mainly in the tubulointerstitial 
areas.  The imaging findings of striated nephrogram are important for the diagnosis of tubulointerstitial 
nephritis.  Tubulointerstitial nephritis could be caused by drug-induced inflammation or direct extension of 
Crohn’s disease as an extra-interstitial manifestation.  The treatment strategies for these two diseases are 
contradictory to each other and inappropriate treatment could worsen the renal function.  Needle biopsy is 
therefore indispensable for differential diagnosis.
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Introduction
Tubulointerstitial nephritis (TIN) is defined pathologi-

cally by inflammatory lesions involving the renal tubules 
and interstitium.  In Crohn’s disease, TIN could be caused 
by drug-induced inflammation or direct extension of 
Crohn’s disease as an extraintestinal manifestation in the 
kidney (Heidt et al. 2010) .  The pathological findings of the 
former are eosinophilic infiltration with neutrophils mainly 
in the tubules and interstitium.  The latter presents with 
local lymphocyte inflammation and limited infiltration of 
eosinophils in the interstitium.  These differing pathological 
findings become a key point for deciding the treatment 
strategy.  There have been only two case reports on TIN 
induced by infliximab in Crohn’s disease (Yoo et al. 2014; 
Ota et al. 2016).  The characteristic imaging findings of a 
striated nephrogram could represent the clinical state of 

drug-induced TIN.  Therefore, urologists should understand 
the imaging findings of striated nephrogram and the clinical 
state of TIN.

Case Report
A 28-year-old man had been treated at our hospital fol-

lowing the diagnosis of Crohn’s disease in 2010.  Periodic 
administration of infliximab was initiated from 2011.  
During maintenance therapy with agents including azathio-
prine and mesalazine, the intestinal symptoms of Crohn’s 
disease were stable.  The patient presented with a 2-month 
history of a high temperature (~38°C) and elevated 
C-reactive protein.

Blood and serum biochemical findings were: white 
blood cell (WBC) count 9,400/μL; CRP 3.6 mg/dL; blood 
urea nitrogen (BUN) 10 mg/dL; and creatinine 1.05 mg/dL.  
A mild inflammatory reaction and renal dysfunction were 
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observed.  The patient did not present with any signs of 
allergic reaction, such as skin rashes, liver dysfunction, or 
eosinophilia in the peripheral blood picture.  Urinalysis 
showed no abnormal findings, such as hematuria, pyuria, or 
proteinuria.  Abdominal contrast-enhanced computed 
tomography (CT) showed that multiple poor contrast and 
high absorption regions were oriented parallel to the axis of 
the tubules and collecting ducts in the excretory phase (Fig. 
1).

Because the imaging findings were unchanged one 
month later, and the diagnosis was inconclusive, contrast-
enhanced CT-guided percutaneous renal needle biopsies of 
the poor contrast lesions as the main targets were per-
formed.

Pathological findings indicated severe infiltration of 
inflammatory cells, including neutrophils, lymphocytes, 
plasma cells, and eosinophils, mainly in the interstitium and 
renal tubules (Fig. 2).  Considering that eosinophils were 
found accompanied by inflammatory cells, the patient was 
pathologically diagnosed as having drug-induced TIN.  The 
clinical symptoms were ameliorated 2.5 months after dis-

continuation of infliximab.  During that period, no relapse 
was noted while mesalazine administration was continued, 
leading to the diagnosis of infliximab-induced TIN.  The 
patient is currently under observation, and the renal disor-
der resolved with a serum creatinine level of 1 mg/dL.  
Contrast-enhanced CT showed several mild atrophic renal 
parenchyma lesions 9 months after the diagnosis.

Discussion
The present patient showed the characteristic findings 

of a striated nephrogram on enhanced CT.  Striated nephro-
gram is defined as the alternating distribution of poor con-
trast and high absorption regions oriented parallel to the 
axis of the tubules and collecting ducts.  In Crohn’s disease, 
there is only one report of mesalazine-induced TIN, which 
showed similar CT findings (Lomboy and Jose 2017).  The 
region with poor contrast is formed by underperfusion 
resulting from underlying vascular spasm due to interstitial 
edema.  The contrast-enhanced high absorption region is 
formed by the accumulation and concentration of the con-
trast agent due to mechanical compression against the col-

Fig. 2.  Pathological findings.
	 (a) Light microscopy of the renal biopsy specimen shows infiltration of mononuclear cells and neutrophils between tu-

bular epithelial cells and interstitium (Hematoxylin-Eosin staining).  No glomerular or vascular changes were seen (an 
arrowhead).

	 (b) At high magnification, infiltration of various inflammatory cells, including lymphocytes, plasma cells, eosinophils, 
and neutrophils was observed (Hematoxylin-Eosin Staining).  A higher proportion of eosinophil infiltration (arrows) was 
noted.

Fig. 1.  Contrast-enhanced CT scans.
	 (a) Early phase showed delayed contrast enhanced renal cortex.
	 (b) Excretory phase showed striated nephrograms.  Poorly contrast enhanced renal paranchyma (white arrowheads) and 

high absorption regions (white arrows) were observed parallel to the axis of the tubules and collecting ducts.
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lecting duct from the tubule associated with interstitial 
edema, along with drug-induced direct dysfunction of the 
renal tubule.  Regarding patients who present with bilateral 
striated nephrogram, TIN, acute pyelonephritis, and autoso-
mal recessive polycystic kidney disease have been reported 
(Moinuddin et al. 2015).  The cause of TIN has been noted 
to be drug-induced, infectious, and idiopathic in 71%, 
15.6%, and 7.8% of cases, respectively (Baker and Pusey 
2004).

In Crohn’s disease, infliximab was considered to be 
the causative drug of TIN in two previously reported cases 
(Yoo et al. 2014; Ota et al. 2016).  Yoo et al. (2014) 
reported that the timing of TIN onset after infliximab 
administration was 2 years, whereas Ota et al. (2016) 
reported it was 9 years.  Renal biopsies were performed due 
to renal impairment and TIN was diagnosed by pathological 
findings in these cases.  The present patient also experi-
enced renal dysfunction after infliximab administration for 
more than 4.5 years.  Although infliximab-induced TIN 
may develop after long-term administration, the reason 
remains unclear (Ota et al. 2016).  Furthermore, the symp-
toms of the present patient did not resolve until 3 months 
after discontinuation of infliximab.  The two previous 
reports also indicated that recovery from symptoms took 
2-3 months.  Based on the half-life of infliximab, 2-3 
months after discontinuation of the drug is likely needed to 
ameliorate symptoms.  Ota et al. (2016) reported urinary 
findings of microscopic hematuria, pyuria and proteinuria.  
In contrast, neither the presently reported case nor the case 
reported by Yoo et al. (2014) had these urinary abnormali-
ties.  Although the characteristic image findings in our case 
played an important role in the diagnosis of TIN, the previ-
ous reports did not mention image findings.

It is important to distinguish drug-induced TIN from 
extraintestinal lesions due to Crohn’s disease that occur in 
patients suffering from fever and renal disorder (Marcus et 
al. 2008; Waters et al. 2008).  Extraintestinal manifestation 
is defined as organ inflammatory processes outside the 
intestinal tract.  Extraintestinal manifestation is found in 
6-46% of all cases of inflammatory bowel disease 
(Mendoza et al. 2005).  Although extraintestinal lesions 
comprising arthritis, dermatitis, and iritis have mainly been 
reported, renal lesions are rare.  There are several reports of 
extraintestinal manifestation in the kidney in Crohn’s dis-
ease.  Tubulointerstitial nephritis has been reported in 9 
patients, but occurred during follow-up of the bowel dis-
ease, and was not associated with drug treatment (Larchet 
et al. 1988; Archimandritis and Weetch 1993; Tovbin et al. 
2000; Izzedine et al. 2002; Marcus et al. 2008; Waters et al. 
2008; Shahrani Muhammad et al. 2010).  The main mecha-
nisms of extraintestinal manifestation in the kidney are 
thought to include infectious agents, T-cell-mediated hyper-
sensitivity, circulating bacterial endotoxins, and genetic fac-
tors (Colvin et al. 2014).

Contrast-enhanced CT findings of extraintestinal mani-
festation in the kidney are visualized as localized contrast-

deficient areas, and it is difficult to distinguish them from 
drug-induced TIN based on imaging findings alone.  
Therefore, pathological findings on renal biopsy examina-
tion are very important for making the diagnosis.

The pathology of drug-induced TIN is characterized 
by diffuse appearance of eosinophils accompanied by 
inflammatory cells in the renal tubules and interstitium.  On 
the other hand, extraintestinal manifestation in the kidney 
of Crohn’s disease mainly shows lymphocyte infiltration, 
and eosinophils are not generally seen.  These different 
pathological findings are important to distinguish these two 
disorders.  In addition, there were several reports about glo-
merulonephritis associated with Crohn’s disease.  According 
to a retrospective review of 83 kidney biopsies from 
patients with inflammatory bowel diseases, the frequency of 
immunoglobulin (Ig)A nephropathy was significantly 
higher in those patients than in control cases with renal 
biopsy specimens during the same period (24% vs. 8%) 
(Ambruzs et al. 2014).  Hence, it is also necessary to 
exclude the secondary glomerular diseases and vascular 
lesions originating from Crohn’s disease by renal biopsy.

For treatment strategy, suspected drugs should be dis-
continued in the case of drug-induced TIN.  Conversely, the 
dosage of treatment drugs should be increased in the case 
with extraintestinal manifestation of Crohn’s disease.  As 
the treatment methods for the two cases are conflict, it is 
important to clarify by renal biopsy whether the systemic 
symptoms are due to drug-induced TIN or extraintestinal 
manifestation of Crohn’s disease.  Precise and early diagno-
sis could contribute to avoiding renal dysfunction.

In conclusion, the clinical state of drug-induced TIN in 
Crohn’s disease was characterized by a striated nephrogram 
on contrast-enhanced CT.  However, imaging findings of a 
striated nephrogram require differential diagnosis between 
TIN and extraintestinal manifestation in the kidney of 
Crohn’s disease.  Renal biopsy is essential to clarify these 
two diseases with different treatments, because inappropri-
ate treatment worsens renal prognosis.  Urologists need to 
understand the imaging findings of a striated nephrogram 
and the clinical state of TIN.
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