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 Patient: Female, 44
 Final Diagnosis: Tubulointerstitial nephritis • uveitis syndrome
 Symptoms: —
 Medication: Loxoprofen sodium hydrate
 Clinical Procedure: Renal biopsy 
 Specialty: Nephrology

 Objective: Rare disease
 Background: Although TINU syndrome is characterized by idiopathic TIN with bilateral anterior uveitis, few reports have pro-

vided a comprehensive summary of the features of this disorder. Previous reports have suggested that many 
Japanese patients had HLA-A2 and -A24 (7), but there is no evidence.

 Case Report: A 44-year-old female was referred to our hospital due to renal dysfunction in March 2012. After admission, 
her symptoms improved spontaneously without medication within 2 weeks. In the outpatient clinic, she was 
diagnosed with idiopathic bilateral anterior uveitis in May, and her renal dysfunction relapsed in November. A 
renal biopsy showed diffuse TIN. We made a diagnosis of TINU syndrome because we could not explain the 
origin, and treated her with a systemic corticosteroid. Her renal function and ocular symptoms have been im-
proving. The patient had HLA-A24, -B7, -DR1, -C*07: 02 and -DQB1*05: 01: 01. We collected 102 Japanese cas-
es in PubMed, Ovid MEDLINE, and the Japanese Medical Abstracts Society and compared our case with the 
previous cases.

 Conclusions: This disorder affects primarily young females (median age, 14 years), and the most common symptom is fe-
ver (44/102 cases). We conducted a statistical analysis using contingency table and Pearson’s chi-square test, 
for HLA-A2 and A24, and calculated the odds ratio (OR). There are no significant differences (A2 was present 
in 7/22 cases and in 19/50 controls, p value (P) 0.61, OR 0.76 (95% confidence interval (CI)) 0.27–2.2; A24 was 
present in 10/22 cases and in 33/50 controls, P 0.10, OR 0.43, CI 0.16–1.2).
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Background

Since tubulointerstitial nephritis and uveitis (TINU) syndrome 
was first reported by Dobrin et al. in 1975 [1], many clinicians 
have submitted case reports to journals around the world. 
Many clinicians have inferred that TNIU syndrome is an im-
munological abnormality. More recently, the pathogenesis of 
TINU syndrome has been gradually becoming clearer. For ex-
ample, the existence of common antigens present in tubu-
lar cells and eyes [2], modified C reactive protein levels [3], 
and IgG4-related systemic disease [4,5] were all demonstrat-
ed to be related to TINU. However, a great deal of uncertain-
ty still remains, such as the optimal treatment and the rele-
vance of the HLA type.

We recently treated an adult patient with this disorder. We 
collected the previous reports of Japanese cases and com-
pared our case with the average Japanese case. A previous 
report suggested that particular HLA types are related to this 
disorder, so patients who have these HLA types tend to be af-
fected with TINU syndrome [6]. Many Japanese patients have 
HLA-A2 and -A24, which have both been reported to be asso-
ciated with TINU [7]. To determine the significance of these 
types in Japanese patients, we conducted a statistical analy-
sis of the reported cases.

Case Reports

A 44-year-old female, who had been healthy until approximate-
ly 2 months before admission, was referred to our hospital be-
cause of a 2-month history of a low grade fever, weight loss 
(her weight had decreased by 2.0 kg), and mild renal dysfunc-
tion (serum creatinine 1.08 mg/dl) in March 2012. The symp-
toms had started with common cold-like symptoms, and she 
had seen a family doctor in late January. She had been tak-
ing loxoprofen sodium hydrate and sometimes Chinese herbs 
(Hochuekkito and Bakumondouto) for approximately 2 months.

At the first admission, she complained of general fatigue, an-
orexia, and arthralgias. The physical findings indicated cervical 
lymphadenopathy but no history of skin rash or edema. She 
had a low-grade fever (37.1°C), and her blood pressure, pulse, 
and respiration rate were within the normal range.

The laboratory tests showed blood urea nitrogen level of 17.6 
mg/dl, creatinine 1.27 mg/dl, and estimated glomerular filtra-
tion rate (eGFR) of 37.5 ml/min/1.73 m2. The serum levels of to-
tal protein, albumin, globulin, electrolytes, lipase, and amylase 
were normal, as were tests of her liver function. The urinalysis 
showed that b2-Microglobulin levels were 184 ng/ml, N-acetyl-
b-D-glucosaminidase 23.7 U/liter (normal range 0–10 U/li-
ter). The urinary sediment contained 5–9 red blood cells/high 

power field (hpf) without any casts. A chest X-ray, ultrasonic 
abdominal images, and thoracic computed tomography scans 
were normal. These results and the patient’s clinical history 
suggested drug-induced tubulointerstitial nephritis, probably 
due to loxoprofen sodium hydrate. After the administration of 
NSAIDs was stopped and the patient received rehydration, her 
renal function and disease presentation gradually returned to 
normal after 3 days. Therefore, she was discharged from our 
hospital after 2 weeks. Since then, we have taken a wait-and-
see approach. In May 2012, she reported severe pain in both 
eyes. A general ophthalmologist diagnosed idiopathic bilater-
al anterior uveitis, but there were no apparent abnormalities 
of the fundus oculi. The ophthalmologist prescribed topical 
corticosteroid for the eyes. Three months later, her eye symp-
toms were found to have improved.

We noted that her serum creatinine and C-reactive protein lev-
els were barely elevated (1.17 mg/dl and 0.38 mg/dl, respec-
tively), and a screening urine dipstick showed occult blood 
1+ in the outpatient clinic in November. Although she had no 
symptoms at that time, we assumed that she had a relapse 
of tubulointerstitial nephritis and admitted her to our hospi-
tal to perform a renal biopsy (Figure 1).

The renal biopsy showed tubulointerstitial nephritis and nor-
mal glomeruli; there were 13 glomeruli, 1 was located just 
beneath the cortices with global sclerosis, but the other 12 
glomeruli were almost normal. The most characteristic optical 
microscopic finding was the infiltration of mononuclear cells, 
largely composed of lymphocytes, with a few plasma cells. 
There was fibrosis involving approximately 80% of the inter-
stitium. Immunofluorescence microscopy revealed that there 

Figure 1.  The renal biopsy specimen. This panel shows a high-
power image (×400) of a slide prepared from the renal 
biopsy specimen (Azan and Masson trichrome stain). 
The optical microscopic study showed almost normal 
glomeruli and diffuse infiltration of mononuclear cells 
in the interstitium. The mononuclear cells were mostly 
lymphocytes, with a few plasma cells. Furthermore, this 
panel shows that mononuclear cells were infiltrating 
the tubules. A low-power image (×20) revealed that 
fibrosis was present in 30% of the whole tissue.
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was very weak IgG staining in the glomeruli, but not any oth-
er immunoglobulins or complement components. There were 
no electron-dense deposits detected by electron microscopy.

During hospitalization, an ophthalmologist diagnosed her to 
have bilateral anterior uveitis, because there was a kerat-
ic precipitate, but the retina and vitreous body had nonspe-
cific findings.

As a differential diagnosis, we considered Sjögren’s syndrome, 
sarcoidosis, IgG4-related systemic disease, Behçet’s syndrome, 
and infectious mononucleosis. Although further tests were ad-
ministered, they were all negative. For example, there were no 
anti-nuclear antibodies, anti-double stranded DNA antibodies, 
anti-SS-A/B antibodies, anti-neutrophil cytoplasmic antibodies, 
or anti-Smith antibodies. Chest X-rays showed no character-
istic findings of sarcoidosis, such as bilateral hilar lymphade-
nopathy. Furthermore, at that time, she did not have any overt 
findings suggesting infection or Behçet’s syndrome. Therefore, 
we diagnosed TINU syndrome.

We had started a systemic corticosteroid, prednisolone, at 
60 mg (1 mg/kg) daily, and tapered the dose for 8 months. Her 
renal function had stopped deteriorating and started to slowly 
improve. While the observation is still ongoing, the most re-
cent data showed a serum creatinine level of 0.96 mg/dl and 
an eGFR of 50.3 ml/min/1.73 m2. In addition, the ophthalmo-
logical keratic precipitate disappeared in December 2012, and 
she was able to stop the topical corticosteroids in February 
2013. During a follow-up visit, we checked her human leuko-
cyte antigens and alleles; the A locus was A24 and the B lo-
cus was B7. The DR locus had DR1, and the allele of C, and the 
DQB1 were C*07: 02 and -DQB1*05: 01: 01, respectively. The 
TIN and uveitis have not relapsed for approximately 12 months.

Discussion

Tubulointerstitial nephritis and uveitis (TINU) syndrome was first 
reported by Dobrin et al. in 1975 [1]. Over 200 cases have since 
been reported by physicians all over the world. Mannideville 
et al. assembled 133 cases and reported that this disorder af-
fects primarily young females (the median age of onset is 14 
years), with about 3 times as many females as males devel-
oping the syndrome. They also mentioned that the tubuloin-
terstitial nephritis (TIN) generally precedes the uveitis by a 
few months, and proposed criteria for diagnosing this disor-
der in 2001. Our patient had typical symptoms (chronic low-
grade-fever, weight loss, and anorexia) according to the diag-
nostic criteria [7].

We were able to identify 102 cases (including our case) of TINU 
syndrome reported in Japan, 36 cases were reported in English, 

and the others were reported in Japanese, from 1977 to 2013. 
We searched the literature in PubMed, Ovid MEDLINE, and the 
Japanese Medical Abstracts Society. Similar to the study by 
Mannideville, there was a female predominance of approxi-
mately 2.5: 1, and a higher rate of younger patients (the me-
dian age was 14 years, range: 8–69 years) in the Japanese pa-
tients. Fever (44/102 cases, about 43%) was the most common 
symptom of this disorder in Japan, as in the previous report [7].

Seventy-eight of the 102 cases (76.5%) were administered 
systemic corticosteroids, and 9 cases were administered the 
steroid for ophthalmic symptoms, not renal indications. Forty-
six of the 78 patients (59%) who received systemic steroids 
recovered their baseline renal function by the end of the ob-
servation period. However, 16 of the 22 patients (72%) who 
did not receive systemic corticosteroids also recovered their 
baseline values. Topical corticosteroids were used to treat 
the uveitis in 76 cases: 46 (60.5%) had a good response, but 
24 (31.6%) were non-responders. We compared the 2 groups 
(treated/untreated) to determine whether systemic corticoste-
roids were effective for TINU syndrome, and did not find any 
significant advantages for steroid treatment. Each of the pre-
vious reports had reported different outcomes (e.g., the length 
of therapy, renal function, and dosage of corticosteroid used) 
because there is no standard for reporting. TINU syndrome is 
very rare; therefore, large, higher-powered studies will be re-
quired to determine the basis for the therapeutic indications.

Our patient’s serological HLA tests showed -A24, -B7, -DR1 and 
genomic -C and -DQB1 typing revealed C*07: 02 and -DQB1*05: 
01: 01, respectively. HLA-DQB1*05 was reported to be strongly 
associated with TINU syndrome by Ralph et al. [6]. Mandeville 
et al. suggested that HLA-A2 and -A24 were important antigens 
associated with this disorder in Japanese subjects, because 
these 2 antigens had been identified in many (75%) Japanese 
patients in 2001. Obviously, they also knew that these 2 anti-
gens were often observed in healthy Asian people [7]. In the 
102 Japanese cases identified for the present study, we ana-
lyzed the findings for 25 cases where the results of HLA typ-
ing were reported (Table 1). We conducted a statistical anal-
ysis using a 2×2 contingency table and Pearson’s chi-square 
test for these 2 antigens and calculated the odds ratio (OR). 
Thanks to the HLA Laboratory, there is extensive data avail-
able about the frequency of Japanese serological and genom-
ic HLA tests (Kyoto, Japan), so we were able to obtained data 
on the HLA results from 50 healthy Japanese subjects. Seven 
of the 22 TINU patients (32%) had HLA-A2 and 19 of the 50 
controls (48%) had it; P value (P) 0.61, OR 0.76, 95% confi-
dence interval (CI) 0.27–2.2. Twelve of the 22 patients (54.5%) 
had HLA-A24,and 33 of the 50 controls (64%) had it; P 0.10, 
OR 0.43, 95% CI 0.16–1.2. There were therefore no significant 
differences in the specific HLA types between those with and 
without the disease.
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We first diagnosed the present patient with drug-induced tubu-
lointerstitial nephritis (TIN) because of her clinical course and 
the results of the lymphocyte transformation test (LTT), which 
is called the drug-induced lymphocyte stimulation test (DLST) in 
Japan. Domenico et al. suggested that drug-induced TIN could 
cause TINU syndrome [9]. We hypothesized the patient could 
have developed TINU syndrome because she had an allergic 
susceptibility to loxoprofen sodium hydrate, Hochuekkito, or 
Bakumondoto. However, the LTT has been disputed, and has 
been concluded to be an insufficient method. Moreover, some 
reports have pointed out that Chinese herbs have mitogenic 
effects [10]. Although the challenge test is the most reliable 

method of diagnosing allergic patients, it is difficult to perform 
the test in most cases because of the risk (e.g., anaphylactic 
shock) and ethical concerns. Therefore, many clinicians have 
noted the presence of basophils and their functions in allergic 
inflammation, and have recently focused on a new method, the 
basophil activation test (BAT) [11,12]. We performed the BAT 
in the present case and obtained contradictory results to the 
LTT. The BAT is still being optimized, but it is a favorable meth-
od to elucidate the cause of allergic disorders [11–13]. There 
have been no previous reports about performing the BAT for 
tubulointerstitial nephritis. Further study is needed to evalu-
ate the results and their significance for individual patients.

No. HLA-A HLA-B HLA-C HLA-DQ HLA-DR

[14] A24/A31 Bw54/Bw55 Cw1/Cw3 – DR4/DRw6

[14] A24/A31 Bw48/Bw7 Cw7 – DR4/DRw12

[14] A24/A2 Bw54/Bw61 Cw3 – DRw8

[14] A24/A33 Bw52/Bw60 Cw3 – DRw8

[15] A11 B54/B35 Cw1/Cw3 DQB1 0401 DR4(DRB1 04051)

[16] – – – – DR6/DR9

[16] – – – – DR4/DR6

[17] A2/A11 Bw62/Bw46 Cw4 – –

[17] A2/A11 B54/B35 Cw1/Cw3 – DR4/DR11

[17] A24/A26 B70/B51 Cw7 – DR4/DR2

[17] A26/A11 Bw61/Bw46 Cw3 – –

[17] A2/A24 B55/B62 Cw1/Cw7 – DR12

[18] A9 Bw54 C1 – DR4

[19] A24/A33 B44 Cw3 – –

[20] A24(9)/A26(10) B35/Bw62(15) Cw3 – DRw12(5)

[21] A24/A26 B7/56 C04011/C0702 – B101/B104

[22] A11/A24 B54/B61 Cw1/Cw3 DQ1 DR14

[23] A2/A33 B44/B61 Cw3 DQ13/DQ1/DQ4 DR4

[24] – – – – DR4/DR12

[25] A2/A11 Bw48/Bw54 Cw1 – –

[26] A33 B44/B61 C3 DQ1/DQ3 DR9/DR13

[26] A26 B61/B62 C3/C7 DQ1/DQ3 DR8/DR9

[27] A29 Bw52/Bw59 Cw1 – –

[28] A2/A24 B51/B61 Cw10/Cw14 – DR4/DR14

Our patient A24 B7 C*07: 02/– DQB1 05: 01: 01 DR1

Table 1. The serological and genomic HLA typing.

Number is same as references. Each report described serological or genomic HLA typing. The bar (–) was unsurveyed or undescribed 
articles.
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Conclusion

We assembled characteristics of Japanese patients and found 
no significant differences between both HLA antigens and TINU 
syndrome in Japanese patients.
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