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CASE REPORT

Tubulointerstitial nephritis and uveitis 
syndrome in an adolescent female: a case report
Tadej Petek1*  , Maja Frelih2 and Nataša Marčun Varda1,3 

Abstract 

Background:  Tubulointerstitial nephritis with uveitis syndrome is a rare disease affecting mainly children and young 
women. Tubulointerstitial nephritis with uveitis is a diagnosis of exclusion, requiring a high degree of clinical suspi-
cion. Studies report recent infections or certain drugs as precipitating factors of a lymphocytic oculorenal immune 
response. The prognosis is usually favorable with topical and systemic corticosteroid therapy.

Case presentation:  We report a literature review and the case of a 14-year-old white girl, who presented to the oph-
thalmology department with features of one-sided uveitis. Upon transfer of patient to nephrological care, diagnostic 
work-up revealed renal involvement. Renal biopsy showed a mixed-cell and granulomatous tubulointerstitial nephritis 
with some noncaseating granulomas, leading to a diagnosis of tubulointerstitial nephritis with uveitis syndrome. With 
topical ocular and systemic corticosteroid therapy, the patients’ condition improved over several weeks.

Conclusions:  Our case highlights the importance of early recognition and treatment of this syndrome, where cross-
specialty care typically leads to a favorable outcome.
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Background
Tubulointerstitial nephritis and uveitis (TINU) syndrome 
is a rare multisystem autoimmune disorder, presenting 
mainly with oculorenal pathology. Since its first recogni-
tion by Dobrin et al. [1], more than 300 cases have been 
reported worldwide [2]. Here we present the case of a 
14-year-old girl who presented to our department with 
unilateral anterior uveitis and concomitant signs of acute 
interstitial nephritis. Upon extensive work-up, the diag-
nosis of TINU syndrome was confirmed.

The case is worth to be presented as it showed elevated 
erythrocyte sedimentation rate with only mild urine and 
biochemical abnormalities, but important histological 
changes on renal biopsy. Also, a review of published case 
series is provided.

Case presentation
A 14-year-old white girl with unilateral anterior uvei-
tis and abnormal urinalysis was referred from the oph-
thalmological care to our nephrology unit in November 
2018. She had been seen at our out-patient clinic at the 
age of 12 years in 2016. Her family history was positive 
for elevated blood pressure. She was the first child of an 
uneventful pregnancy, born at 40 weeks gestation with a 
birth weight of 3990 g and birth length of 53 cm.

Upon visit, she was seen due to elevated blood pres-
sure with occasional tension-type headaches, obesity, 
impaired glucose tolerance, and hyperlipidemia, which 
were a result of a sedentary lifestyle and unhealthy eat-
ing habits. She reported no first-degree family members 
with metabolic syndrome or its complications. Ambula-
tory blood pressure monitor values were within refer-
ence ranges (average 24-hour systolic and diastolic blood 
pressure 117 and 66 mmHg, respectively), so we imple-
mented nonpharmacological lifestyle approaches. During 
follow-up, she received extensive evaluation, including 
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endocrinological and dietary assessment, and was con-
tinued to be seen by our pediatric nephrologist twice per 
year.

In October 2018, aged 14  years, she presented to the 
Department of Ophthalmology with 1  week of redness, 
pain, epiphora, and loss of visual acuity of the right eye. 
She denied any recent drug exposure, allergy, infection, 
or symptoms of systemic illness. A diagnosis of acute 
anterior uveitis was made, followed by topical corticos-
teroid and cycloplegic treatment, which led to symptom 
alleviation.

Investigations
A broad diagnostic work-up was performed. Renal ultra-
sound was normal. Also, chest radiography was also nor-
mal (Fig. 1), which in conjunction with a normal serum 
angiotensin-converting enzyme level and absence of 
cough excluded sarcoidosis, a known oculorenal offender. 
However, upon laboratory evaluation, marked eleva-
tion in erythrocyte sedimentation rate (ESR, 98  mm/
hour), mild elevation of serum C-reactive protein (CRP, 
13  mg/L), mild normocytic anemia (Hb, 113  g/L), 
elevated serum creatinine (80  µmol/L), mild protein-
uria (0.38  g/day), microalbuminuria (urine albumin-
to-creatinine ratio, 58  mg/g), elevated values of alpha-1 
microglobulin (urine alpha-1-microglobulin-to-creati-
nine ratio, 3.24  mg/g), and normoglycemic glycosuria 
(1+) were observed. Immunological screening revealed 
elevated C3 complement fraction (C3, 2.01  g/L), with 
negative antinuclear antibodies (ANA), anti-extractable 
nuclear antigen antibodies (ENA), anti-deoxyribonucleic 

acid antibodies (anti-DNA) and antineutrophil cytoplas-
mic antibodies (ANCA) antibodies. These values indi-
cated mild renal involvement and prompted a referral to 
our nephrology unit.

Upon admission, she had no history of unexplained 
fevers, weight-loss, or other systemic symptoms. She 
had a pulse of 100  beats/minute, blood pressure of 
126/81  mmHg, and body temperature of 36.5  °C. Her 
review of systems was negative, with a gradual improve-
ment of symptoms and vision of the right eye. She 
continued both-sided topical cycloplegic and topical 
corticosteroid therapy. Borderline blood pressure values 
with repeated and persistent abnormal values of ESR, 
serum urea and creatinine, proteinuria, and glucosuria, 
indicating kidney injury, prompted a kidney biopsy.

Histopathology revealed focal tubulointerstitial nephri-
tis. Interstitial inflammatory cell infiltrate was composed 
of lymphocytes, macrophages, fewer neutrophils, eosin-
ophils, and plasma cells and rare noncaseating granu-
lomata, with foci of invasion of lymphocytes into the 
tubules (tubulitis). Tubules in the affected areas showed 
signs of acute tubular injury—flattened, irregular, and 
vacuolated tubular epithelium. Glomeruli and vessels 
were unremarkable (Figs. 2, 3). Immunofluorescence was 
negative. Electron microscopy showed no specific path-
ological findings. On the day of renal biopsy, 1  month 
after first symptom presentation, she also developed con-
tralateral, left-sided anterior uveitis. A diagnosis of TINU 
syndrome was confirmed, based upon histopathological 
findings.

DNA typing of HLA loci showed the subtype HLA-B 
*07, *51; DRB1 *11, *13; DQA1 *05:05/05:09; DQB1 

Fig. 1  Chest radiograph in posteroanterior view. The radiological 
appearance of lung parenchyma was normal, which aided in ruling 
out sarcoidosis, a possible differential diagnosis

Fig. 2  Renal biopsy sample A. Tubulointerstitial nephritis with acute 
tubular injury and a focus of mononuclear tubulitis (arrow). Interstitial 
infiltrate is composed of mononuclear cells (lymphocytes and 
macrophages with fewer plasma cells). Glomeruli were unremarkable 
[Periodic acid–Schiff (PAS), 200×]
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*03:01, negative for uveitis-related HLA-B27 genotype. 
Next-generation sequencing did not demonstrate any 
disease-related variants.

Treatment
The patient was started on methylprednisolone 60  mg 
daily, which improved the laboratory markers of kidney 
injury and allowed us to continue an alternate-day cor-
ticosteroid therapy regimen. She also received pantopra-
zole 40  mg daily, trimetoprim–sulfametoxazole 480  mg 
twice daily every other day for Pneumocystis  carinii 
pneumonia prevention, and vitamin D supplementation 
2000 units daily, together with topical ocular therapy 
(scopolamine, nepafenac, dexamethasone). Because of 
elevated blood-pressure readings, she began therapy with 
ramipril 2.5 mg and later 5 mg daily and received regular 
follow-up.

Outcome and follow‑up
After 3 months, upon evaluation at our out-patient clinic, 
her ocular symptoms improved, although she started 
having pain in her lumbar spine. Clinical examination 
showed a Cushingoid appearance with a 4  kg increase 
in body weight since discharge. Blood pressure values 
with antihypertensive therapy were normal. Lumbosacral 
spine X-ray imaging was normal, without signs of osteo-
penia (Fig. 4). This allowed a slow reduction in corticos-
teroid therapy upon following weeks and motivated her 
for implementation of healthy lifestyle measures.

At the most recent ambulatory office visit, two and a 
half years after onset of TINU, the patient denied any 
further ocular exacerbations, but she gained weight and 
had a body mass index of almost 35 kg/m2. Her 24-hour 
ambulatory blood pressure values were normal, as well as 

renal ultrasound examination, without presence of renal 
scarring. She was receiving ramipril 2.5  mg and met-
formin 500 mg twice daily each, together with education 
on necessary lifestyle changes.

Discussion and conclusions
Our article presents, to the best of our knowledge, the 
first Slovene case of TINU syndrome in a 14-year-old 
girl in published literature. The diagnosis was suspected 
by the presence of renal and ocular findings, combining 
acute interstitial nephritis and anterior uveitis, and con-
firmed by renal biopsy. Current literature suggests that 
approximately 300 cases have been published [2]. We 
present a literature review of 580 described cases. Table 1 
presents the case series published in the last 10  years. 
Countries with published case series are presented in 
Fig. 5 and in greater detail in Table 2.

Pathophysiology
In 2001, Mandeville et  al. [3] proposed diagnostic cri-
teria for TINU syndrome, comprising clinical and his-
topathologic features. Since then, studies have tried to 
elucidate the underlying mechanism of disease. Limited 
data suggest that modified C-reactive protein (mCRP), a 
uveal and renal tubular autoantigen, might play a role in 

Fig. 3  Renal biopsy sample B. Noncaseating granuloma (arrow) in 
the interstitium (Modified Hematoxylin-Eosin (MHE), 200×)

Fig. 4  Lumbosacral radiograph—anteroposterior and lateral views. 
The radiograph of the lumbosacral spine did not show any fractures, 
which might occur with the patients’ prolonged corticosteroid 
therapy
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eliciting an IgG-mediated oculorenal immune response 
[4]. A novel human glycoprotein, Krebs von den Lun-
gen-6, was also observed to be significantly increased in 
sera and distal renal tubules of TINU patients [5]. Fur-
thermore, certain interleukin-10 polymorphisms have 
been found to be more prevalent in TIN/TINU patients, 
broadening our understanding of the genetic basis of the 
disease [6].

Differential diagnosis and epidemiology
TINU syndrome was shown to represent 15–65% of cases 
of acute interstitial nephritis (AIN) in pediatric renal care 
centers [7, 8]. It is essential to distinguish it from other 
causes of AIN, either drug-induced, autoimmune, meta-
bolic, malignant, or consequential to a variety of infec-
tious causes [9–11].

A large case series [3] suggests TINU shows a 3:1 
female-to-male predominance, with a median age of 
15  years. A UK-based study estimated the incidence as 
1 per 10 million population per year [12]. Several recent 
reviews confirmed peak incidence in adolescence and a 
female-to-male predominance [9, 13–16]. Genetic stud-
ies indicate a strong association with certain HLA haplo-
types, especially variants DQA1, DQB1, DRB1, and DR14 
[17–21]. No disease-associated HLA variants were con-
firmed in our patient.

Clinical presentation
TINU patients typically present with a viral-like illness, 
after which renal dysfunction is discovered. Alternatively, 
in about 20% of cases (including this case), the patient 
presents with symptoms of burning eyes and/or visual 

blurring [9, 13–16] and is subsequently discovered to 
have renal manifestations. This asynchrony prompts a 
high degree of clinical suspicion in treating young, female 
patients with AIN or acute uveitis. In a Finnish study [2], 
which prospectively evaluated the presence of acute uvei-
tis in biopsy-proven AIN at onset, at 3 and at 6 months 
afterwards, 16/19 (84%) of pediatric patients had uveitis 
within the observation period, half (8/16) without ocular 
symptoms. However, there are no guidelines or recom-
mendations regarding ocular screening in patients with 
AIN.

Acute kidney injury is nearly universal in the setting 
of TINU and is usually in the mild-to-moderate range. It 
may be complicated with hypertension, which was also 
the case in our patient. In literature, cases of Fanconi 
syndrome and nephrogenic diabetes insipidus in associa-
tion with TINU have been described [23, 24], as well as 
progression to chronic kidney disease in adult and pedi-
atric patients [25]. Table 3 presents TINU characteristics 
in comparison with disease manifestations, seen in our 
patient.

Pathohistological findings
Upon light microscopy, features of a predominantly CD3-
positive lymphocytic infiltrate with fewer plasma cells 
and macrophages are present. A prominent eosinophilic 
infiltrate may be seen initially, as well as interstitial granu-
lomas that can become confluent. Upon disease progres-
sion, the inflammation subdues, while variable amounts 
of interstitial fibrosis appear. The CD4-to-CD8 ratio var-
ies. However, studies indicate a reciprocal T-cell profile 
in the kidney as compared with what is seen in peripheral 

Fig. 5  World map of published case series of TINU syndrome. Countries with published case series of TINU syndrome are presented, with a sum of 
580 cases worldwide
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Table 2  Reported case series of tubulointerstitial nephritis with uveitis, sorted by country and year of publication

Country (city) Author and year of publication (ref.) No. of patients

France

 NA Azar 2000 [56] 2

 Dijon Legendre 2016 [42] 41

 Marseille Clavé 2019 [25] 7

USA

 California Mandeville 2001 [3] 133

 California Levinson 2003 [19] 18

 Oregon Mackensen 2007 [57] 33

 Oregon Houghton 2012 [36] 4

 Illinois Birnbaum 2012 [37] 2

 Virginia Reddy 2014 [21] 6

 Oregon Ali 2014 [40] 4

 Iowa Provencher 2018 [46] 9

 Ohio Cao 2020 [53] 10

Serbia

 NA Nikolić 2001 [58] 8

Spain

 Madrid Gorrono-Echebarria 2001 [17] 3

 Sevilla Sanchez Burson 2002 [59] 6

Japan

 Hirosaki Tanaka 2001 [60] 2

 Hirosaki Suzuki 2004 [33] 2

 Okayama Matsuo 2002 [61] 4

 Nagasaki Deguchi 2003 [62] 2

 Hokkaido Goda 2005 [63] 12

 Sapporo Kase 2006 [5] 17

 Tokyo Yanagihara 2009 [32] 3

 Sapporo Takemoto 2013 [38] 2

 Kanazawa Sawai 2016 [43] 2

 Yokohama Nagashima 2017 [45] 3

 Gifu Kanno 2018 [47] 5

 Saitama Takeuchi 2019 [50] 8

 Tokyo Kitano 2020 [55] 4

Germany

 Essen Hudde 2002 [64] 4

 Tübingen Biester 2010 [35] 2

 Tübingen Sobolewska 2016 [28] 9

United Kingdom

 London Baker 2004 [29] 6

 Southampton Howarth 2004 [65] 2

 Scotland Joss 2007 [66] 2

 Liverpool Roy 2020 [54] 6

Australia

 Melbourne Lim 2005 [67] 2

 Adelaide Li 2008 [68] 2

Czech Republic

 NA Svozilkova 2006 [69] 5

 Prague Dusek 2008 [70] 2
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Table 2  (continued)

Country (city) Author and year of publication (ref.) No. of patients

Morocco

 Casablanca Mortajil 2006 [71] 2

People’s Republic of China

 NA Yao 2007 [72] 2

 Beijing Tan 2011 [4] 9

 Beijing Li 2014 [39] 31

 Beijing Jia 2018 [22] 38

 Beijing Zhang 2018 [48] 4

 Beijing Yang 2019 [30] 32

Israel

 Beer Sheva Weinstein 2010 [34] 5

Finnland

 Helsinki Peräsaari 2013 [18] 20

 Oulu Saarela 2013 [2] 16

Netherlands

 Utrecht Hettinga 2015 [41] 8

Tunisia

 Tunis Ariba 2017 [44] 4

Portugal

 Lisbon Pereira 2018 [49] 3

Egypt

 Alexandria Abd 2020 [51] 8

Turkey

 Istanbul Çakan 2019 [52] 4

580 in total

NA data not available

Table 3  Comparison of clinical characteristics of tubulointerstitial nephritis and uveitis with our patient

† The renal and ocular course are thought to be independent, and neither the severity nor prognosis of nephritis is influenced by the presence of uveitis [16]. AIN acute 
interstitial nephritis, AH arterial hypertension, NAG N-acetyl-β-d-glucosaminidase, ESR erythrocyte sedimentation rate, CRP C-reactive protein, LFT liver function tests. 
Adopted from [3, 9].

Clinical characteristics† Our patient

AIN in TINU

 1. Abnormal renal function Mild elevation of serum creatinine. AH treated with lifestyle interventions 
already before disease onset

 2. Abnormal urinalysis

  Low-grade proteinuria, glycosuria, urinary eosinophils, hematuria, sterile 
pyuria, and presence of white cell casts, as well as phosphaturia and 
aminoaciduria. Elevated urinary NAG, α-1 and β-2 microglobulin

Mild proteinuria, microalbuminuria, elevated α-1 microglobulin, normo-
glycemic glycosuria

 3. Systemic illness lasting ≥ 2 weeks No history of systemic symptoms

  (a) Signs and symptoms: fever, rash, weight loss, anorexia, malaise, 
fatigue, flank pain, arthralgia or myalgia

Marked elevation of ESR, mild elevation of CRP, mild anemia

  (b) Blood and urinary findings: anemia, eosinophilia, elevated ESR and 
CRP, abnormal LFT, acid–base disorders

Uveitis in TINU

 1. Classical bilateral, anterior uveitis with ocular redness, pain, and photo-
phobia

Unilateral anterior uveitis at presentation and contralateral anterior uveitis 
after 1 month

 2. Atypical uveitis: intermediate and/or posterior involvement

 3. Complications: posterior synechiae, cystoid macular edema, disc 
edema, elevated intraocular pressure, cataract formation
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blood, indicating that cellular immunity is active at the 
tissue level and decreased systemically [9]. Tubular atro-
phy or tubulitis is also characteristic for TINU and is in 
accordance with clinical evidence of tubular dysfunction, 
reported in our patient and many cases of TINU [9, 26].

Treatment
As in other uncommon disorders, there are no evidence-
based treatment protocols, so the decision whether to 
initiate systemic corticosteroid or immunosuppres-
sive therapy depends on renal and ocular involvement. 
If nephritis is mild or in remission, topical steroids may 
be used to treat uveitis, though not efficient in posterior 
intraocular segment involvement [9]. Systemic corticos-
teroids are generally reserved for cases of progressive 
renal involvement [3] and are needed in about 80% of 
patients [27]. Oral prednisone or prednisolone with a 
dosage of 1–1.5 mg/kg/day is usually used. The duration 
and schedule for tapering of steroid dose depends mainly 
on patient response [9, 13, 15, 16, 27]. Because of fre-
quent relapses and recurrences of disease, some authors 
suggest at least 12 months of oral corticosteroid therapy 
[28], while others advocate an early and short course [29], 
which was the case in our patient. We believe that, in the 
absence of evidence-based treatment protocols, a case-
by-case management may be adopted [27].

In a pediatric case series [2], all 16 patients with TINU 
received topical ocular steroids. Mydriatic therapy was 
necessitated in 9/16 patients and antiglaucoma therapy 
in 6/16 cases. Surprisingly, oral prednisone did not influ-
ence occurrence of uveitis. In steroid-resistant cases or in 
exacerbation of disease after weaning from corticosteroid 
therapy, immunosuppressive medications such as cyclo-
phosphamide, cyclosporine, methotrexate, or mycophe-
nolate mofetil may be used [9, 13, 15, 16].

Prognosis
Ocular and renal outcomes are usually good with appro-
priate treatment, as most respond to initial topical or 
systemic therapy. The disease may remit altogether or 
run a chronic or recurrent course, usually appropriately 
controlled through judicious use of immunosuppressive 
agents [9, 20, 30]. Though early TINU literature held that 
renal disease often resolved spontaneously, repeat renal 
biopsy studies reported cases of continued nephritis after 
pulse corticosteroids [31, 32], mandating close follow-up 
of patients for several years after disease onset. Prompt 
corticosteroid therapy initiation also seems to play a role 
as demonstrated in a small case series, where a patient 
with delayed treatment demonstrated persistent eleva-
tions of beta-2-microglobulin and renal inflammation 
with subsequent renal damage [33]. Additionally, severe 

TINU can lead to end-stage renal failure requiring dialy-
sis and kidney transplant [16].

Most patients will maintain or improve eyesight from 
presentation. However, ocular disease recurs in up to 50% 
of patients after corticosteroid withdrawal [16]. Younger 
age was identified as a risk factor for chronic uveitis, 
though few studies have evaluated the impact of sys-
temic therapy on reducing that risk [16]. Vision is seldom 
severely impaired, as demonstrated in a case series of 133 
patients [3], where vision outcome was rarely worse that 
20/40. Therefore, optimal care incorporates joint neph-
rological and ophthalmic input, which was done in our 
patient.

Conclusion
This case highlights the need to maintain a high degree of 
suspicion and close follow-up in young, female patients 
who present with features of tubulointerstitial nephri-
tis or uveitis. As there are no evidence-based protocols 
for treating TINU, management relies on case reports 
and case-series. The recommended treatment for uvei-
tis is topical steroids. However, most cases necessitate 
systemic therapy with corticosteroids owing to renal 
involvement or in cases of posterior ocular involvement.

Immunomodulatory drugs may be used in resistant 
cases. With prompt therapy, prognosis of both renal and 
ocular involvement is usually favorable, though relapses 
might occur. Therefore, combined nephrological and 
ophthalmological care is warranted. Furthermore, there 
is a need for a multicenter study and registry formation 
to obtain important clinical data regarding follow-up and 
treatment of these patients, and a frameshift for imple-
mentation of multinational guidelines of treatment and 
prognosis.

Learning points

•In patients presenting with uveitis and/or acute 
interstitial nephritis, a suspicion of TINU syndrome 
should be made, especially if young and/or female.
•Even when histological features of important tubu-
lointerstitial nephritis and noncaseating granulo-
mata can be found, as in our case, the urinalysis can 
show only mild urine changes with proteinuria and 
glucosuria, with no hematuria. In our patient with 
bilateral uveitis and marked elevation of ESR, a renal 
biopsy proved useful in guiding therapy.
•With prompt ocular and systemic corticosteroid 
therapy, prognosis of TINU is favorable, despite 
occasional relapses.
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Patient’s perspective
I have to say that the overall care from both the Nephrology 
and Ophthalmology department was very professional. At 
first, I was quite shocked after I developed an inflammation 
of my eye, which did not allow me to see properly. Also, I 
was surprised that I had additional problems with my kid-
neys that I did not even notice. After several weeks of stay-
ing in the hospital, my nephrologist told me that I would 
have to undergo a kidney biopsy, the thought of which was 
quite scary. However, as I had already known the depart-
ment staff for years, I trusted them fully and was not too 
worried after the diagnosis of TINU came. The therapy 
which was offered to me was quite tolerable, though I 
did not like gaining even more weight after being put on 
corticosteroids, which the doctors told me could happen. 
Coming home after more than a month, I am very happy to 
again attend school, and try to maintain a healthy lifestyle 
as recommended.
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