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1  |   INTRODUCTION

Tubulointerstitial nephritis and uveitis (TINU) syndrome is 
complicated with interstitial nephritis of unknown origin. 
This condition usually presents in adolescent women, and its 
frequency of occurrence is low. The common form of uveitis 
associated with TINU is the anterior uveitis, accounting for 
approximately 80% of cases. Only 20% of cases extend to 
have intermediate or posterior involvement and most are non-
granulomatous uveitis.1 Granulomatous uveitis concurrent 
with TINU syndrome is a rare condition,2 as is the co-occur-
rence of macular edema.3,4

We report the challenges encountered in differentiating 
granulomatous uveitis with macular edema and present the 
case of a patient diagnosed with TINU syndrome using renal 
biopsy.

2  |   CASE

A 13-year-old Japanese girl was admitted to a primary oph-
thalmology department with the chief complaint of blurred 
vision and declined visual acuity. Her past medical history 
and her family history were unremarkable. There was no his-
tory of any drug use or of extreme fatigue, loss of appetite, 

or weight loss. She was diagnosed with bilateral granuloma-
tous uveitis. One week later, she was admitted to our hospital 
with suspected sarcoidosis. Her weight was 50.1 kg (0.1 SD), 
height was 153.8 cm (−0.4 SD), and her blood pressure was 
124/55 mm Hg. She did not have malaise or fever. A physi-
cal examination did not reveal any indications of arthritis, 
stomatitis, or rash.

The patient's visual acuity was 0.4 log MAR in the right 
eye and 0.5 log MAR in the left eye. Slit-lamp examination 
revealed granulomatous keratic precipitates distributed in 
both eyes. Anterior chamber flare measured by laser flare 
photometry was 309.5  ±  65.2 photon units/ms in the right 
eye and 11 385.3  ±  59.4 photon units/ms in the left eye. 
The intraocular pressure was 10 mm Hg in the right eye and 
14 mm Hg in the left eye. There was no vitreous haze, and the 
fundus was normal in both eyes. Intensive topical corticoste-
roid therapy was initiated.

The patient's erythrocyte sedimentation rate, C-reactive 
protein levels was 0.02 mg/dL, and complete blood count 
were normal, as were the levels of antinuclear antibod-
ies, anti-Sjögren's syndrome-related (SS)-A antibody, 
anti-SS-B antibody, antiglomerular basement membrane 
antibody, myeloperoxidase-antineutrophil cytoplasmic 
antibody (ANCA), and proteinase 3-ANCA. Viral in-
fections, such as human T-cell leukemia virus type 1, 
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cytomegalovirus, herpes simplex virus, vesicular stomatitis 
virus, hepatitis B virus, and hepatitis C virus, were nega-
tive. A QuantiFERON test, performed to rule out tubercu-
losis as a possible cause of granulomatous uveitis, was also 
negative, and her chest X-ray was normal. The levels of 
angiotensin-converting enzyme and soluble IL-2 receptor 
levels were normal.

The patient's serum creatinine level was 0 0.76  mg/dL, 
which was mildly elevated, according to her age (normal 
range for a 13-year-old Japanese girl: 0.4-0.66  mg/dL).5 
Furthermore, although urinalysis did not indicate proteinuria, 
her urinary beta 2 microglobulin (β2MG) level was elevated 
to a creatinine ratio of 2.0 µg/mg creatinine (normal value, 
<0.35 µg/mg), suggesting renal tubule injury. Consequently, 
we performed gallium scintigraphy as a whole-body inflam-
mation evaluation, but no accumulation in the lungs or kid-
neys was observed. Because the above findings suggested 
the presence of an inflammatory disease, we suspected sar-
coidosis, inflammatory uveitis, or uveitis-associated collagen 
diseases. Ultrasonography was then performed to evaluate 
the patient's kidney function, but there were no indications of 
renal hypoplasia or hydronephrosis, and the respective reno-
gram revealed no abnormal excretion. The patient's serum 
creatinine and urinary β2MG level were mildly elevated, and 
the uveitis was controlled with steroid instillation. Her visual 
acuity was −0.1 log MAR in the right eye and 0.2 log MAR 
in the left eye.

Four months following treatment, scotoma appeared 
in the center of the patient's left eye, and visual acuity de-
clined 0.7 log MAR. She was diagnosed with a relapse of 
uveitis, and steroid instillation commenced. However, due 
to the appearance of macular edema and choroidal neovas-
cularization (CNV), additional treatment for uveitis was 
required (Figure  1 and Figure  2). The course of uveitis 
was extremely severe, and we believed that the identifica-
tion of the original disease was essential for administering 
additional treatment. A renal biopsy was then performed, 
which revealed fibrosis of the renal stroma, and the infil-
trating blood cells were CD3-positive. We diagnosed TINU 
syndrome (Figure  3) and administered oral prednisolone 
(60  mg/day) to treat the uveitis. Additionally, we admin-
istered antivascular endothelial growth factor therapy to 
treat CNV. The selected course of treatment facilitated mild 
recovery in her visual acuity. Her visual acuity was 0 log 
MAR in the left eye. The oral administration of predniso-
lone was tapered and discontinued within 6 months. Three 
months after steroid discontinuation, uveitis recurred. Her 
visual acuity was −0.1 log MAR in the right eye and 0.1 
log MAR in the left eye. We administered oral predniso-
lone (15 mg/d), and the dose was tapered and discontinued 
within 6  months. Her serum creatinine level and urinary 
β2MG creatinine ratio were 0.62  mg/dL and 0.25  µg/mg 
creatinine, respectively, suggesting that her kidney function 

normalized after prednisone therapy. The uveitis promptly 
responded to systemic and local corticosteroid treatment, 
and visual acuity increased to 0 log MAR within 6  days 
in the left eye. There were no relapses of uveitis or ocular 
complications during a follow-up of 2 years.

3  |   DISCUSSION

TINU syndrome is also associated with acute granuloma-
tous uveitis. Therefore, differentiation from collagen dis-
eases such as sarcoidosis, Sjogren's syndrome, and Behcet's 
disease is often difficult. This patient did not have collagen 
disease because she tested negative for each autoantibody 
and there were no major symptoms apart from those of the 
eyes and kidneys. Behcet's disease was also ruled out be-
cause there were no major symptoms other than those of 
the eyes.

There are more cases with macular edema as a compli-
cation of TINU.6,7 Macular edema significantly increases 
the risk of developing vision disorders and visual field dis-
turbances.8,9 Gallium scintigraphy failed to reveal any ab-
normal gallium accumulation. In patients with sarcoidosis, 
the development of granulomatous lesions in the kidney 
area and in the eyes 10 has been reported, and the presence 
of these conditions has also been reported in children.11 
However, pertaining to the patient in this case study, there 
was no swelling of the hilar lymph nodes and no signifi-
cant increase in the level of urinary β2MG.8 These findings 
were indicative of atypical sarcoidosis. Additionally, Blau 
syndrome, a disease that is caused by a mutation in NOD2 
and associated with skin, joint, and ocular symptoms, was 
also included in the differential diagnosis. Although ocular 

F I G U R E  1   Fundus photograph of the left eye shows a yellow 
lesion with clear bleeding in the fovea and serous retinal detachment 
around it
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symptoms usually develop when the medical condition has 
progressed, there are some cases with preceding ocular 
symptoms and others where interstitial nephritis has been 
reported.12 Therefore, we performed nucleotide-binding 
oligomerization domain-containing protein 2 analysis, but 
no abnormality was revealed.

Sarcoidosis was strongly suspected and examined closely, 
but the diagnostic criteria for sarcoidosis were not satisfied: 
The kidney biopsy did not show any characteristics of sar-
coidosis, no respiratory lesions (hilar lymphadenopathy), and 

no cardiac abnormalities were found, and characteristic labo-
ratory findings were not detected.

This case was diagnosed as possible TINU syndrome 
from typical interstitial nephritis and atypical uveitis based 
on the diagnostic criteria proposed by Mandeville et al.13 
The renal and ophthalmic prognosis of TINU syndrome are 
relatively good. However, more than half of TINU patients 
experience recurrent relapses of uveitis for a long time, and 
the side effects of steroid treatment are problematic. Hence, it 
was difficult to employ efficient therapeutic strategies.

F I G U R E  2   Optical tomographic 
interferometer with the horizontal line (A) 
and vertical (B) lines of examination of 
the left eye shows that the membrane was 
peeled off and liquid was stored revealing 
macular edema

(A)

(B)

F I G U R E  3   There was no glomerular 
sclerosis, mesangial proliferative, and 
membrane change (A,B). Renal stroma has 
fibrosis (C), and infiltrating blood cells 
are CD3 positive (D). No granulomatous 
lesions were observed. A, B: HE 
staining, C: elastica Masson staining, D: 
immunostaining (CD 3)

(A) (B)

(C) (D)
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Uveitis treatment typically involves steroid instillation 
or oral administration. In this case, the patient was well 
treated with oral steroids. However, in some cases, recurrent 
relapses may develop that cannot be managed with conven-
tional steroid administration. In recent years, cyclosporin, an 
immunosuppressant used for treating noninfectious uveitis, 
and adalimumab, a biologic product, have been covered by 
insurance in Japan.14 The treatment of TINU is challenging 
due to the recurrent course of disease. Thus, immunosup-
pressants and biologic drugs seem to be a good treatment 
option because they may prevent the recurrence rate in pa-
tients who continue to relapse after treatment with systemic 
corticosteroids.7,15

The benefits are particularly pronounced in young peo-
ple, reducing the risk of steroid side effect. Adalimumab 
is used in the management of children and adolescents 
with JIA-associated uveitis refractory to MTX. There is 
robust evidence for it.16 Besides, adalimumab was already 
used the patients with TINU.7 'Typical' uveitis for TINU 
is described as bilateral acute anterior uveitis presenting 
within 2 months prior or 12 months after tubulointerstitial 
nephritis.17

We believe that an initial diagnosis of interstitial ne-
phritis should be followed by an eye examination in future 
clinical practice because uveitis can have a severe course in 
some cases. Therefore, follow-up by an ophthalmologist is 
necessary.

4  |   CONCLUSION

We report a case of granulomatous uveitis complicated 
with concurrent development of macular edema. The fol-
lowing two characteristics were observed: (a) development 
of recurrent granulomatous uveitis, even in the presence 
of TINU syndrome, and (b) mild kidney disorder, even 
when complicated uveitis was recurrent. It is difficult to 
differentiate between TINU syndrome and sarcoidosis in 
young people with renal abnormalities and ocular lesions. 
Since the spontaneous prognosis of interstitial nephritis 
is different between the two, it was considered necessary 
to actively conduct tests for differentiation. In cases with 
atypical findings, such as this case, even after the diagno-
sis of TINU syndrome, it is necessary to carefully follow 
the disease course with the possibility that complications 
of other diseases, including sarcoidosis, may appear in the 
future.
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