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ABSTRACT 
Purpose: To describe the clinical course and treatment with immunomodulatory agents in patients 
with tubulointerstitial nephritis and uveitis (TINU) syndrome. 
Methods: Retrospective analysis of the charts of 6 patients with TINU syndrome. 
Results: The mean (±SD) age was 24.3 (±16.5) years, range 13 to 49 years; four patients were 
children and two adults, three males and three females. Five of the six patients had anterior 
uveitis and one had panuveitis. All patients suffered several relapses despite treatment with 
topical, regional and oral steroids and methotrexate in one case. The introduction or modification 
of immunosuppressants (methotrexate, azathioprine or cyclosporin A) achieved control of the 
uveitis and prevented relapses over a mean (±SD) follow up period of 19.66 (±10.01) months, 
range six to 34 months. No treatment-related side effects were observed. 
Conclusions: TINU syndrome is a distinct disease entity in which the nephritis typically resolves, 
but the uveitis often becomes chronic and is treatment resistant. Immunomodulatory agents can 
achieve control of the inflammation and prevent relapses. 
 
INTRODUCTION 
Tubulointerstitial nephritis and uveitis (TINU) syndrome was first described in 1975 by Dobrin.1 It 
is usually seen in children and young adults; females are affected more often than males.2-5 The 
nephritis usually precedes the uveitis, although simultaneous onset of both organs has been 
described.1,2,6 Patients usually present with systemic signs and symptoms including fatigue, 
malaise, anorexia, abdominal pain, fever and anemia. The acute renal failure is due to nephritis 
and typically resolves spontaneously or responds favorably to systemic steroid therapy.2,6-10 
However, cases of nephrotic syndrome, relapsing nephritis and development of chronic renal 
failure, despite the use of systemic steroids and other immunosuppressants (chlorambucil and 
cyclophosphamide), have also been reported.11-13 A few patients eventually require 
dialysis.14,15. 

The uveitis of patients with TINU tends to be bilateral, anterior and non-granulomatous, and its 
course is usually relapsing. In most cases, topical steroids have been adequate in controlling the 
inflammation, while some patients require systemic steroid treatment.3,7,12,14,16-19 However, 
the follow-up in these reports has been relatively short and the long term visual prognosis in TINU 
patients is not well documented. A study with a relatively long follow-up time has shown that 
frequent relapses occur despite treatment with topical and/or systemic steroids.18 Steroid-
resistant patients and those who exhibit recurrent attacks of uveitis after discontinuation of 
steroids pose a particular problem to the ophthalmologist.2,10,18,20 The purpose of this study 
was to describe the use of immunosuppressive agents in a group of patients with steroid-resistant 
TINU-syndrome. 
 
PATIENTS AND METHODS 
The charts of all patients with TINU seen by Dr. Foster between 1996 and 1999 were reviewed. 
Information regarding age, sex, race, renal biopsy results, interval between kidney and eye 
involvement, type of uveitis, topical and oral treatment for uveitis, visual acuity at presentation 
and at last examination, complications and follow-up were analyzed. 
 
RESULTS 
Six patients with TINU were included in the study. There were three male and three female 
patients; all were Caucasian. The mean (±SD) age was 24.3 (±16.5) years, range 13 to 49 years. 
All patients presented with acute febrile illness associated with fatigue, malaise and nausea. 



Laboratory investigations revealed high creatinine levels, proteinuria and anemia. The diagnosis 
of tubulointerstitial nephritis had been confirmed by renal biopsy in five of the six cases. These 
patients received oral steroids with normalization of renal function. The sixth patient gave a 
history of renal problems associated with high creatinine levels. Her renal function improved 
spontaneously. 
Ocular involvement followed the nephritis in all but one patient, in whom both organs were 
involved simultaneously. The mean (±SD) interval between renal and ocular symptoms was 6.66 
(±6.64) months, range 0 to 14 months. All patients had bilateral, anterior uveitis apart from one 
patient, who initially presented with anterior uveitis which later evolved to panuveitis. Prior to 
referral to us, all patients had been treated with topical steroids, one with regional steroid 
injections, two with oral steroids and one with oral steroids and methotrexate. The patients were 
referred to our Service for evaluation and management because the uveitis had become chronic 
and relapsing at every attempt at discontinuation of treatment. 
Examination in our clinic revealed bilateral non-granulomatous anterior uveitis in four patients, 
granulomatous anterior uveitis in one patient, and non-granulomatous panuveitis in another. The 
uveitis was complicated by posterior synechiae, elevated intraocular pressure (IOP), and cataract 
in two of the six patients. The IOP was controlled with topical hypotensives. Details of patient 
demographics and clinical features are shown in Table 1. 
Laboratory abnormalities included mild anemia in all patients, positive antinuclear antibody (ANA) 
in one patient, elevated C-reactive protein (CRP) in one patient, elevated soluble interleukin 2 
receptor (sIl-2R) levels in three patients, reduced total complement level in one patient, elevated 
C4 complement in one patient, positive Epstein-Barr virus IgG in one patient and elevated 
anticardiolipin-IgM in another one. Details of biochemical results are shown in Table 2. Analysis 
of HLA association in one patient showed HLA-A9, -A33, -B65 and ¬Cw8. A summary of 
previously reported HLA associations in TINU is given in Table 3. 
Due to the previous history of relapsing uveitis despite treatment with topical and oral steroids, 
the relative risks and benefits of continued steroid therapy versus immunomodulatory treatment 
were discussed with the patients. Each was screened for risk factors which might preclude the 
use of certain immunosuppressive agents. Regular clinical evaluation according to disease 
activity and periodic complete hemograms, liver function tests, urinalysis, blood urea nitrogen 
(BUN) and serum creatinine were obtained in all patients before therapy and at 1 week to 6 
weeks after initiating therapy.21 The frequency of this schedule was dependent on the particular 
agent used and its major potential toxicity. The mean (±SD) follow up time was 19.66 (±10.01) 
months, range 6 to 34 months. 
Oral methotrexate 7.5 mg/week was introduced in four patients, allowing discontinuation of 
steroid therapy without relapse of the uveitis. The methotrexate dose was adjusted to a maximum 
level of 12.5 mg/week, according to clinical response, patient tolerance and biochemical 
parameters. The uveitis was controlled on methotrexate in all four patients. Methotrexate was well 
tolerated, apart from abdominal pain seen in one patient (case 1), after increasing the dose from 
7.5 mg/week to 10 mg/week. This resolved with a divided dose of 5 mg on two successive days 
per week. In another patient (case 3) the uveitis had not been controlled on subcutaneous 
injection of methotrexate 25 mg/week and oral prednisone 20 mg/day prior to referral to our 
Service. This patient had also developed iatrogenic Cushing’s syndrome, elevated IOP and 
cataract. He responded well to cyclosporine A 5 mg/kg/day (400 mg/day) and azathioprine 3 
mg/kg/day (250 mg/day). The sixth patient in this series (case 5) was advised to start oral 
methotrexate, but she chose to continue only on topical steroids, which were discontinued seven 
months later without relapse of inflammation over a follow-up period of one year. Two 
characteristic patients (cases 1 and 3) are presented in detail. 
 
CASE REPORTS 
 
Case 1 
In 1997, a 13 year old girl developed an acute febrile illness associated with fatigue, thirst and 
nausea. Laboratory tests showed high creatinine levels and proteinuria, and clinical examination 
confirmed enlarged kidneys. Renal biopsy revealed tubulointerstitial nephritis (TIN). Normalization 
of the renal function was achieved quickly with systemic prednisone-therapy. Four months later, 



and while the patient was still on prednisone, she complained of pain, redness and photophobia 
in both eyes. An ophthalmologist made the diagnosis of bilateral anterior granulomatous uveitis 
and treated her with 1% prednisolone acetate drops four times a day. The uveitis persisted for 11 
months and recurred at each attempt at discontinuation of the topical steroid. Nine months later, 
the patient was referred to Dr. Foster. 
On examination the visual acuities were 20/30, RE and 20/25 LE. There were some keratic 
precipitates in the LE and rare cells in the anterior chamber of both eyes. The fundus was normal 
in both eyes. Intraocular pressure was 13 mmHg, RE and 17 mmHg, LE. Results of laboratory 
studies showed a mild anemia and an elevated soluble interleukin 2 receptor (sIl-2R) level. The 
HLA-typing was positive for HLA-A9, -A33, -B65 and -Cw8. 
After a discussion with the parents of relative risks and benefits of continued steroid therapy 
versus immunomodulatory treatment, the patient was begun on methotrexate, 7.5 mg/week and 
was advised to taper the topical steroids. Over the next 8 weeks, the methotrexate dose was 
increased to 10 mg/week due to recurrent uveitis with attempted steroid withdrawal. The patient 
responded well to this dose and remained free of relapsed over a follow-up period of 7 months. 
On the latest follow-up examination the visual acuities were 20/25 both eyes and anterior 
chambers were quiet. 
 
Case 3 
A 13 year old boy had a history of acute interstitial nephritis, diagnosed by renal biopsy, which 
responded well to oral steroid treatment. Six months later, he developed painful red eyes and 
photophobia. The diagnosis of bilateral anterior non-granulomatous uveitis was made and he was 
treated with 1% prednisolone acetate drops four times a day. Because the uveitis did not respond 
to this treatment oral prednisone of 40 mg/day and subcutaneous methotrexate 25 mg/week were 
added. The patient had also developed high IOP, which was treated with timolol 0.5% twice daily 
and 0.5% apraclonidine three times daily. One year later, the uveitis was still active and the 
patient had developed side effects (cataract in the right eye and iatrogenic Cushing’s syndrome). 
The patient was then referred to Dr. Foster for evaluation and management. 
On examination in our clinic the patient’s visual acuities were 20/20 in both eyes. There were 2+ 
cells in the anterior chamber of both eyes, 2+ cells in the vitreous of the right eye and the IOP 
was RE: 19 mmHg and LE: 23 mmHg. Laboratory tests showed mild anemia. 
The relative risks and benefits of continued steroid treatment versus different types of 
immunomodulatory therapy were discussed with the parents and the patient was begun on 
cyclosporine A 5 mg/kg/day (400 mg/day) and azathioprine 3 mg/kg/day (250 mg/day), while the 
steroids were tapered. The patient suffered two mild recurrences of uveitis during the ensuing 34 
months, which were treated by an increase in the dose of cyclosporine to 500 mg/day and 
continuation of the azathioprine dose. On last examination, the patient was still on the same 
treatment and had visual acuities of 20/25, RE and 20/16 LE, 1Ö2+ cells in the anterior chamber 
of the right eye and no inflammation in the left eye. The IOP was under control on the initial 
hypotensive medication. 
 
DISCUSSION 
Acute interstitial nephritis (AIN) has a variety of etiologies, including drugs (antibiotics, diuretics, 
nonsteroidal antiinflammatory drugs), infections (viruses, group A streptococcus, pneumococcus, 
yersinia pseudotuberculosis, salmonella, legionella, mycobacteria, toxoplasma, leptospira) and 
immunologic disorders (sarcoidosis, Sjogren’s syndrome, scleroderma, systemic lupus, Still’s 
disease). AIN of unknown etiology is labeled idiopathic.2,13,22 The typical histological changes in 
human AIN consist primarily of interstitial edema and infiltration by lymphocytes, plasma cells, 
macrophages, eosinophils and neutrophils. Fibrosis is occasionally seen, but there are no 
glomerular changes present. These histological findings differentiate AIN from acute tubular 
necrosis.2,3,13 Uveitis has been reported in association with idiopathic TIN, and this syndrome, 
TINU, has been categorized as a separate clinical entity. 
The pathogenesis of TINU-syndrome is not clear. Abnormalities of both humoral and cellular 
immunity have been reported, including antineutrophil cytoplasmic antibodies (ANCA),5,23-25 
immune complexes in the aqueous7 and serum,6,26-29 elevated sIl-2R levels.6,23 elevated 
serum IgG1,11,18,27,29 and numerous CD4+, CD8+, CD11c+ cells in the interstitium of renal 



biopsies.23 Antibodies to chlamydia have also been reported in a 38 year old woman with 
TINU.30 Various HLA associations have been described.18,20,23 In our series, abnormal 
findings included Epstein-Barr virus IgG, highly elevated anticardiolipin-IgM and increased C4 in 
one patient, ANA positivity and decreased total complement levels in another patient and 
elevated sIl-2R levels in 3 patients. HLA-typing in one case showed HLA-A9, A33, -B65 and -
Cw8. 
Uveitis in TINU-syndrome is typically described as bilateral, anterior and non-granulomatous. 
However, patients with granulomatous uveitis and posterior segment involvement have also been 
reported.7,19,20,31 The uveitis tends to be recurrent, and relapses typically occur at 
discontinuation of treatment. The long-term clinical course of these patients is not well 
documented. In one study with a relatively long mean follow-up of 5.7 years, numerous relapses, 
despite topical or systemic steroid treatment, were described in 4 female patients.18 
All of the patients presented here were referred to us because of recurrences of uveitis despite 
treatment with topical, regional and systemic steroids and (in one patient) methotrexate. 
Introduction or addition of immunosuppressants such as methotrexate, azathioprine or 
cyclosporine A in 5 of the 6 patients achieved control of the intraocular inflammation and 
prevented relapse during the follow-up period. Methotrexate alone (in 3 patients) and in 
combination with cyclosporin A (in one patient) was successful in controlling the uveitis. One 
patient (case 3) did not respond to the combination of methotrexate and systemic steroids and 
developed steroid-induced side-effects. He responded well to a combination of cyclosporin and 
azathioprine. All patients tolerated the chemotherapy well, apart from one patient (case 1) who 
complained of nausea and abdominal pain after taking methotrexate. These symptoms resolved 
after dividing the dose of methotrexate on two successive days. 
Patients with recurrent anterior uveitis or posterior uveitis due to TINU have been treated with oral 
steroids with variable results. To our knowledge, the report by Sanchez et al20 is the first one 
describing the use of steroid-sparing agents in the case of a patient with posterior uveitis in TINU-
syndrome. The authors described several relapses of uveitis, despite the use of oral steroids, 
which persisted after addition of azathioprine. Their patient responded favorably to cyclosporin A 
as monotherapy. 
The results of our analysis of the six cases presented herein confirm the prior observations that 
renal function generally normalizes quickly in patients with TINU, but the uveitis tends to be 
relapsing and can be treatment-resistant. Additionally, our case series confirms and extends the 
observation of Sanchez et al,20 that the introduction of immunosuppressive treatment can 
achieve control of the intraocular inflammation and prevent relapses. Since no "best drug" is 
known for TINU syndrome, the selection of the most effective immunosuppressant must follow a 
"sequential stepladder approach," with low dose once weekly methotrexate generally being the 
first step, followed by cyclosporin A or azathioprine. As always, the use of such 
immunomodulatory therapy should be under the management of an individual who is, by virtue of 
training and experience, expert is such management. 
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Table 1. Patient Demographics and Clinical Features 

 
No/Sex/Race 

Age Renal 
biopsy 

Side G / 
non-
G 

Uveitis 
type 

Initial 
VA 
RE 

Final 
VA 
RE 

Systemic 
treatment 

F-up 
(mos) 

Complications 



LE LE 
1/F/C 13 yes bilateral G anterior 20/30 

20/25 
20/25 
20/25 

MTX 23 Nil 

2/M/C 14 yes bilateral non-
G 

panuveitis 20/30 
20/80 

20/20 
20/20 

MTX, 
CSA 

26 elevated IOP, PS, 
cataract 

3/M/C 13 yes bilateral non-
G 

anterior 20/20 
20/20 

20/25 
20/16 

1. MTXû 
2. CSA, 
AZA 

34 elevated IOP, PS, 
cataract, Cushing 

4/M/C 15 yes bilateral non-
G 

anterior 20/20 
20/20 

20/20 
20/20 

MTX 13 PS 

5/F/C 49 no bilateral non-
G 

anterior 20/20 
20/20 

20/25 
20/20 

MTX 
advised 

16 Nil 

6/F/C 42 yes bilateral non-
G 

anterior 20/20 
20/20 

20/20 
20/20 

MTX 6 Nil 

Treatment failure on methotrexate prior to referral to our Service; we switched therapy to 
cyclosporine and azathioprine. 
VA: visual acuity, F: female, M: male, C: Caucasian, RE: right eye, LE: left eye, G: 
granulomatous, non-G: non-granulomatous, 
F-up: follow-up, mos: months, MTX: Methotrexate, OS: oral steroids, CSA: Cyclosporin A, AZA: 
azathioprine, 
TS: topical steroids, PS: posterior synechiae. 
Table 2. Biochemical Studies 

 
No/Sex 

sIL-2R (U/ml)* CRP (mg/dl)* ANA-titer* 
(HEP 2 cell) 

HB (g/dl) / 
HCT (%) 

Other 
abnormalities* 

1/F 890 <0.5 <1:40 12 
38 

Nil 

2/M Not performed <0.5 <1:40 11.7 
37.2 

Nil 

3/M Not performed <0.5 Not performed 11.3 
35.4 

Nil 

4/M 1673 0.9 <1:40 12.6 
33.6 

TCL: 11 U/ml 

5/F 1421 <0.5 1:160 10.7 
31.3 

Nil 

6/F 688 <0.5 <1:40 9.7 
29.6 

EBV-IgG pos., 
aCL-IgM high, 
C4: 63 mg/dl 

*sIL-2R: normal less than 820 U/ml, total complement level: normal range 20-40 U/ml, C4 
complement: normal range 14-53 mg/dl, 
CRP: normal range 0.0-0.5 mg/dl, ANA on HEP 2 cell: normal titer <1.40 homogenous pattern. 
sIL-2R: soluble interleukin-2 receptor, CRP: C-reactive protein, ANA: antinuclear antibody, HB: 
Hemoglobin, HCT: Hematocrit, 
EBV: Epstein Barr virus, aCL: anticardiolipin, TCL: total complement level. 
Table 3. HLA-association 

 
Author 

Publication Year No of Patients 
Tested 

HLA-Type 

Iitsuka T, et al23 1993 3 of 4 HLA-CW3 



4 of 4 HLA-A24 
Gafter U, et al18 1993 4 of 4 HLA-DR6 
Sanchez R, et 
al20 

1995 1 of 1 HLA-A2, HLA-A23, 
HLA-B38, HLA-B44, 
HLA-DR6, HLA-DR7 

Gion N, et al 1999 1 of 1 HLA-A9, HLA-A33, 
HLA-B65, HLA-Cw8 

 
	  


