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Abstract
Tubulointerstitial nephritis and uveitis (TINU) syndrome is a rare oculorenal inflammatory condition of unknown patho‑
genesis. It is thought to be an immune ‑mediated process that can have multiple triggers, most notably infections or 
drugs; other toxic agents, such as hair ‑dyes or paint thinners, have been associated with kidney injury, but their role as 
triggers of TINU is unknown. Usually, a complete recovery of renal function occurs, while the uveitis can be relapsing 
and challenging to control. 
We report a teenage girl with frequent contact with hair ‑dyes and paint thinners, who initially presented with non ‑oliguric 
acute kidney injury (AKI) of unknown etiology, requiring renal replacement therapy. Acute tubulointerstitial nephritis (TIN) 
was identified by kidney biopsy. Drugs, infectious and auto ‑immune causes were excluded. Contact with hair ‑dyes and 
paint thinners was stopped. The patient was treated with oral prednisolone, with complete recovery of renal function. 
Four months after the first symptoms, during corticosteroid taper, the patient developed eye redness, pain, photophobia 
and decreased visual acuity. Anterior bilateral uveitis and TINU syndrome were diagnosed. Eye inflammation was resistant 
to topical steroids associated with systemic steroids and methotrexate and resolved after adding adalimumab. Two years 
after initial presentation, the patient has normal renal function, normal urinary sediment and no proteinuria, normal blood 
pressure and absence of ocular inflammation. No relapses occurred under treatment with methotrexate and adalimumab. 
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INTRODUCTION
Tubulointerstitial nephritis and uveitis syndrome (TINU) is 
a rare oculorenal inflammatory condition, whose patho‑
genesis remains unknown.1 An environmental factor may 
trigger an immune ‑mediated response in an individual with 
a particular susceptible genetic background.2 Both cellular 
and humoral immunity are thought to be involved. In most 
cases, TINU appears to be an idiopathic immune ‑mediated 
process, sometimes apparently precipitated by drugs or 
infections.2 Renal prognosis of TINU is usually favorable, 
however recent studies have questioned this in the pediat‑
ric population.3 Controlling uveitis can be more challenging, 
leading to persistent uveitis or frequent relapses.2

CASE REPORT
A 12 ‑year ‑old girl, previously healthy, presented with a 
month ‑long history of asthenia, anorexia, weight ‑loss 
(10% of total body weight), halitosis, occasional perium‑
bilical pain, and sporadic vomiting, with no fever. Urine 
volume and color were normal. The patient denied taking 
any medication or drugs. Shortly before the beginning of 
symptoms, the patient had applied hair dye. The patient 
painted as a hobby and frequently mixed paints and paint 
thinners in an enclosed area. 
On admission high blood pressure was detected (172/97 
mmHg), with no other changes on physical examination. 
The patient had acute kidney injury, KDIGO 3 (serum urea 
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205 mg/dL; creatinine 14.4 mg/dL; glomerular filtration 
rate (GFR) 5 mL/min/1.73 m2), hyperchloremic metabolic 
acidosis (pH 7.28; HCO3 ‑ 11 mmol/L), normal potassium, 
calcium and phosphate, active urinary sediment (leukoc‑
ituria, non ‑nephrotic proteinuria, microhematuria and 
glicosúria). Microcytic hypochromic anemia (hemoglobin 
9.5 g/dL) and elevated markers of inflammation (C reac‑
tive protein 11 mg/dL; erythrocyte sedimentation rate 
76 mm/h) were identified. The patient was admitted to 
the pediatric nephrology unit and hemodialysis was per‑
formed for 10 days; during this time, diuresis was always 
preserved. 

The kidney biopsy (Fig. 1) showed intense, diffuse, in‑
terstitial inflammatory infiltrate containing lymphocytes, 
neutrophils and eosinophils, with numerous tubules 
containing cellular detritus and neutrophils, suggestive of 
acute tubulointerstitial nephritis. Infections were exclud‑
ed (HIV, hepatitis A, B, C and E, cytomegalovirus, Epstein 
Barr virus, adenovirus, herpes simplex I and II, Brucella, 
Bartonella, Rickettsia, Legionella, Toxoplasma, Chlamydia, 
Leishmania, Leptospirosis and Mycoplasma tuberculosis). 
Anti ‑nuclear and anti ‑dsDNA were negative. Complement 
levels were normal. Initial ophthalmologic exam was 
normal.

Figure 1. Histological sections of the renal biopsy, measuring 10 mm, which included only cortex with 6 glomeruli 
with no morphological changes (A  ‑ H&E). A severe inflammatory infiltrated was diffusely present in the interstitium, 
composed of lymphocytes, neutrophils and eosinophils, scantily permeating the tubular epithelium (B  ‑ H&E). Some 
tubules displayed degenerative changes, with cellular debris and presence of intratubular neutrophils (C  ‑ H&E).

Oral prednisolone (80 mg/day, 0.85 mg/kg/day) was 
started (8 days after admission) and complete eviction of 
paints and hair dyes was recommended. Renal function 
improved progressively until discharge (18 days after ad‑
mission  ‑ serum urea 145 mg/dL; serum creatinine 1.78 
mg/dL; GFR 41 mL/min/1.73 m2) and during follow ‑up as 
an outpatient. Prednisolone was slowly tapered.
Four months after the first symptoms, the patient devel‑
oped eye redness, pain, photophobia and decreased visual 
acuity. The prednisolone dose at this time was 5 mg/day. 
Anterior bilateral uveitis was identified and the diagnosis 
of TINU was established. Eye inflammation persisted with 
topical steroids associated with systemic steroids. The 
patient started methotrexate (the dose was progressive‑
ly increased up to 20 mg weekly subcutaneous), with no 
response. Resolution of eye inflammation was achieved 
after adding adalimumab (40 mg subcutaneous every 2 
weeks with loading dose). 
Oral prednisolone was suspended 12 months after pre‑
sentation. There was complete recovery of renal function 
after 17 months (serum urea 23 mg/dL; creatinine 0.64 
mg/dL; GFR 110 mL/min/1.73 m2). The patient main‑
tains normal renal function, normal urinary sediment, 
no proteinuria, normal blood pressure and absence of 
ocular inflammation with methotrexate (20 mg weekly) 

and adalimumab (40 mg every 2 weeks) two years after 
presentation.

DISCUSSION
TINU syndrome is defined as the occurrence of tubuloint‑
erstitial nephritis and uveitis in the absence of other sys‑
temic diseases.2,4

To date, the exact pathogenesis of TINU remains elusive; 
the current accepted hypothesis proposes that an environ‑
mental factor may trigger an immune ‑mediated response 
in an individual with a particular susceptible genetic back‑
ground.2 This immune mediated process may be triggered 
by drugs or infections, although in many cases no cause is 
identified (idiopathic TINU).5 
This disorder is under ‑recognized.5,6 TINU is both a pediat‑
ric and an adult disease.4 There is a female predominance, 
although it is less pronounced in the pediatric population 
(55% females in the pediatric population); patients have 
being reported among most ethnic groups.1 
Acute tubulointerstitial nephritis (AIN) often precedes 
uveitis.5 In the patient described, there was no inflam‑
mation on initial ophthalmologic examination, and uveitis 
was diagnosed 4 months later when the systemic cortico‑
steroids where being tapered. 
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The AIN in TINU typically presents with fever, weight loss, 
fatigue and malaise.5 Other symptoms may be present, 
including anorexia, abdominal or flank pain, arthralgias or 
myalgias, many of which were present in this patient.5 
The AIN in the context of TINU is often described as self‑
‑limited and with a good prognosis, with patients rarely 
needing dialysis.5,7 This was not the case in the patient 
reported. 
Renal outcomes in children with TINU have been poorly 
described in the literature to date.3 In a cohort of 46 pa‑
tients incomplete recovery of renal function (defined by 
an eGFR <90 mL/min/1.73 m2 and/or proteinuria and/or 
HBP and/or treatment with an antiproteinuric or antihy‑
pertensive drug) occurred in 76% at one ‑year follow ‑up, 
and in 63% at final follow ‑up (median follow ‑up of 2.8 
years).3 Recurrent uveitis was not associated with poor 
renal outcome.3 The long ‑term renal prognosis seemed 
to be strongly correlated with kidney impairment at di‑
agnosis.3 The patient described in this report, although 
presented with serious kidney impairment that required 
dialysis, had complete recovery of renal function after 17 
months. In the same cohort patients with incomplete re‑
covery of renal function at the final follow ‑up already had 
a significantly lower eGFR at 1 year when compared with 
patients that had complete recovery of renal function, 
suggesting that the first few months after diagnosis are 
essential for the prognosis of kidney function.3 
The role of steroids in the treatment of AIN has remained 
controversial, although they remain the mainstay of renal 
therapy in idiopathic AIN and TINU.8,9 Multiple studies in 
adults have focused on this, with contradictory results.8 
Pediatric studies are scarcer: a prospective study with 17 
children with AIN (14 with uveitis) showed that prednisone 
sped up renal recovery, but there was no significant differ‑
ence in renal function between groups after 6 months.10 
The ideal doses and duration of steroid treatment are still 
up for debate.9 A retrospective study with 61 adults with 
drug ‑induced AIN suggested glucocorticoids should be 
started within 2 weeks to avoid fibrinogenesis in the inter‑
stitium and permanent renal damage.11 Authors of anoth‑
er study with a cohort of 25 patients with biopsy ‑proven 
acute tubulointerstitial nephritis (a subset of them with 
TINU) reported that the shorter the time period between 
the first symptoms and treatment with steroids, the better 
the renal function during follow ‑up, suggesting that the 
timing of treatment is important for renal prognosis.12 
Nevertheless, no evidence ‑based criteria exist for the ide‑
al timing of initiation, dose or duration of corticosteroid 
treatment for TINU.
Regarding ocular manifestations, TINU ‑related uveitis typ‑
ically develops between 2 months prior up to 14 months 
after the acute tubulointerstitial nephritis, but ocular 
symptoms may not always be present.2,5,13 Asymptomatic 
uveitis occurred in up to 50% of patients in prospective 
studies.2 Ocular inflammation might be controlled with 

high doses of corticosteroids initiated because of the re‑
nal disease and occur with systemic corticosteroid taper 
or withdrawal, as was the case with this patient.2 Most pa‑
tients with TINU have sudden ‑onset non ‑granulomatous 
bilateral anterior uveitis, characterized by redness, pain 
and photophobia, also consistent with this patient’s clini‑
cal picture.2 However, a broad spectrum of manifestations 
is reported in the literature, including posterior uveitis, 
panuveitis, and granulomatous anterior uveitis.2 Ophthal‑
mologists must be alert to the possibility of TINU when 
confronted with a patient with uveitis. Blood pressure 
should be evaluated, and blood and urine tests should be 
performed.1 
Although TINU affects children and adults, there are some 
differences between these two groups: children seem to 
have a more severe course of uveitis with more frequent 
relapses and are slightly less likely to develop acute kidney 
injury; on the other hand, adults more frequently develop 
chronic kidney disease.4 There is no known pathophysio‑
logical explanation for the increased relapse and possibly 
chronic course of ocular disease in children.4 So far, in 
this patient eye inflammation has remained controlled 
with methotrexate and adalimumab, and renal function 
remains normal. There were no relapses two years after 
initial presentation. 
As TINU is a rare disease, treatment is not standardized, 
and controlling the uveitis can be challenging.2 Topical 
corticosteroids and cycloplegic agents are the first line 
treatment for anterior uveitis, however in the acute phase 
of anterior uveitis in TINU, up to 80% of patients will re‑
quire systemic corticosteroid therapy.2,5 It has been shown 
that in 70% of patients with TINU, systemic corticosteroid 
therapy does not seem to be sufficient to prevent recur‑
rences of uveitis.14,15 The next step in the treatment ladder 
for refractory disease and/or corticosteroid sparing effect 
is immunosuppressive therapy with methotrexate (MTX), 
mycophenolate mofetil or cyclosporine A.16 There is no 
reported significant difference in terms of therapeutic ef‑
fectiveness of the different immunosuppressants.2 Meth‑
otrexate is the typical first ‑line therapy in most pediatric 
patients with chronic non ‑infectious uveitis, because it is 
well ‑tolerated in children and has fewer side effects.16 A 
meta ‑analysis of the efficacy of methotrexate in childhood 
chronic autoimmune uveitis revealed that approximately 
75% of patients showed an improvement in intraocular 
inflammation with methotrexate.17 Biologics like inflix‑
imab or adalimumab play an important role in controlling 
refractory uveitis and can also be considered first line 
treatment in conjunction with methotrexate in children 
with severe uveitis at diagnosis. They should be used in 
conjunction with methotrexate to reduce the formation 
of drug ‑neutralizing antibodies.16

Two major acquired risk factors have been proposed 
for TINU: drugs and infection. Among drugs, those that 
have been more frequently implicated are non ‑steroidal 
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anti ‑inflammatory agents (NSAIDs) and antibiotics.1 How‑
ever, a few issues exist when evaluating these associations 
between environmental risk factors and the onset of 
TINU: most of the studies focusing on TINU are retrospec‑
tive and therefore subject to recall bias, the proposed risk‑
‑factors are very common in the general population, and 
these risk ‑factors may coexist making it difficult to assess 
their relative contributions.1,5,7 
Acute interstitial nephritis has been associated with a 
wide variety of drugs, as well as with toxins and auto‑
immune diseases. Drug ‑induced AIN is thought to have 
an immunologic base, a hypersensitivity reaction rather 
than resulting from direct toxicity from the drug.18 No‑
tably, some drugs that have been associated with acute 
interstitial nephritis have not been linked to TINU (e.g. 
proton pump inhibitors), which might suggest a dis‑
tinct pathogenic mechanism for ocular and renal injury 
among these different drug classes.1 Interestingly, drugs 
that are most frequently reported as potential causative 
agents for acute interstitial nephritis and TINU are not 
those that have strong evidence of causing isolated 
drug ‑induced uveitis, suggesting differing mechanisms 
of induction of uveitis between isolated drug ‑induced 
uveitis and TINU.1

Other toxic agents, such as hair dyes containing para‑
phenylenediamine (PPD) and industrial paint thinners, 
have been associated with kidney injury.19–21 Our patient’s 
frequent contact with hair dyes and paint thinners raised 
the question of whether they had any role as a trigger for 
TINU in this case; however, the hair ‑dyes used did not con‑
tain PPD and a cause ‑effect cannot be established. 

CONCLUSION
The prevalence of TINU may be underestimated, partic‑
ularly among pediatric patients with acute interstitial ne‑
phritis, in whom uveitis may be asymptomatic. Therefore, 
it is important to raise awareness for this entity, which is 
heterogeneous not only in clinical presentation but also 
in its renal and ocular effects. In this patient the renal in‑
volvement was severe at presentation and renal replace‑
ment therapy was required, but there was a complete 
recovery of renal function with prednisolone treatment. 
The uveitis was only controlled with biologic agents but 
has been inactive during the last two years. A combined 
follow ‑up of pediatric nephrology and ophthalmology is 
essential for the care of these patients.

Ethical Disclosures 
Conflicts of Interest: The authors have no conflicts of interest to declare.
Financing Support: This work has not received any contribution, grant or scholarship.
Confidentiality of Data: The authors declare that they have followed the protocols of their work center on the 
publication of data from patients.
Patient Consent: Consent for publication was obtained. 
Provenance and Peer Review: Not commissioned; externally peer reviewed.

Contributorship Statement
PJM: Drafting an data acquisition
PCR, IL and JES: Analysis and interpretation of data and revision
JB: Data acquisition and revision
All authors approved the final version to be published

REFERENCES
1. Okafor LO, Hewins P, Murray PI, Denniston AK. Tubulointerstitial 

nephritis and uveitis (TINU) syndrome: A systematic review of its 
epidemiology, demographics and risk factors. Orphanet J Rare Dis. 
2017;12:128. doi:10.1186/s13023 ‑017 ‑0677 ‑2

2. Amaro D, Carreño E, Steeples LR, Oliveira ‑Ramos F, Marques‑
‑Neves C, Leal I. Tubulointerstitial nephritis and uveitis (TINU) syn‑
drome: a review. Br J Ophthalmol. 2020;104:742 ‑7. doi:10.1136/
bjophthalmol ‑2019 ‑314926

3. Chevalier A, Duflos C, Clave S, Boyer O, Hogan J, Lahoche A, et al. 
Renal prognosis in children with tubulointerstitial nephritis and 
uveitis syndrome. Kidney Int Rep. 2021;6: 3045 ‑53. doi:10.1016/j.
ekir.2021.09.017

4. Regusci A, Lava SA, Milani GP, Bianchetti MG, Simonetti GD, Vanoni 
F. Tubulointerstitial nephritis and uveitis syndrome: a systematic 
review. Nephrol Dial Transplant. 2022;37:876 ‑86. doi:10.1093/ndt/
gfab030

5. Mandeville JT, Levinson RD, Holland GN. The tubulointerstitial ne‑
phritis and uveitis syndrome. Surv Ophthalmol. 2001;46:195 ‑208. 
doi:10.1016/S0039 ‑6257(01)00261 ‑2

6. Kump LI, Cervantes ‑Castañeda RA, Androudi SN, Foster CS. Analysis 
of pediatric uveitis cases at a tertiary referral center. Ophthalmology. 
2005;112:1287 ‑92. doi:10.1016/j.ophtha.2005.01.044

7. Mackensen F, Smith JR, Rosenbaum JT. Enhanced recognition, 
treatment, and prognosis of tubulointerstitial nephritis and uve‑
itis syndrome. Ophthalmology. 2007;114:995 ‑9. doi:10.1016/j.
ophtha.2007.01.002

8. Wente ‑Schulz S, Aksenova M, Awan A,  Ambarsari CG, Becherucci 
F, Emma F, et al. Aetiology, course and treatment of acute tub‑
ulointerstitial nephritis in paediatric patients: a cross ‑sectional 
web ‑based survey. BMJ Open. 2021;11:e047059. doi:10.1136/
bmjopen ‑2020 ‑047059

9. Praga M, González E. Acute interstitial nephritis. Kidney Int. 
2010;77:956 ‑61. doi:10.1038/ki.2010.89

10. Jahnukainen T, Saarela V, Arikoski P, Ylinen E, Rönnholm K, Ala‑
‑Houhala M, et al. Prednisone in the treatment of tubulointer‑
stitial nephritis in children. Pediatr Nephrol. 2013;28:1253 ‑60. 
doi:10.1007/s00467 ‑013 ‑2476 ‑x



ORIGINAL ARTICLEPortuguese Kidney Journal • VOL. 38 • Number 1 • Janeiro/Março 2024

62

11. González E, Gutiérrez E, Galeano C, Chevia C, de Sequera P, Bernis C,  
et al. Early steroid treatment improves the recovery of renal function 
in patients with drug ‑induced acute interstitial nephritis. Kidney Int. 
2008;73:940 ‑6. doi:10.1038/sj.ki.5002776

12. Clavé S, Rousset ‑Rouvière C, Daniel L, Tsimaratos M. Acute tubuloint‑
erstitial nephritis in children and chronic kidney disease. Arch Pédiatr. 
2019;26:290 ‑4. doi:10.1016/j.arcped.2019.05.002

13. Saarela V, Nuutinen M, Ala ‑Houhala M, Arikoski P, Rönnholm K, 
Jahnukainen T. Tubulointerstitial nephritis and uveitis syndrome 
in children: A prospective multicenter study. Ophthalmology. 
2013;120:1476 ‑81. doi:10.1016/j.ophtha.2012.12.039

14. Sobolewska B, Bayyoud T, Deuter C, Doycheva D, Zierhut M. Long‑
‑term follow ‑up of patients with tubulointerstitial nephritis and uve‑
itis (TINU) syndrome. Ocul Immunol Inflamm. 2018;26:601 ‑7. doi:10
.1080/09273948.2016.1247872

15. Joyce E, Glasner P, Ranganathan S, Swiatecka ‑Urban A. Tubuloint‑
erstitial nephritis: diagnosis, treatment, and monitoring. Pediatr 
Nephrol. 2017;32:577 ‑87. doi:10.1007/s00467 ‑016 ‑3394 ‑5

16. Kim L, Li A, Angeles ‑Han S, Yeh S, Shantha J. Update on the manage‑
ment of uveitis in children: an overview for the clinician. Expert Rev 
Ophthalmol. 2019;14:211 ‑8. doi:10.1080/17469899.2019.1663731

17. Simonini G, Paudyal P, Jones GT, Cimaz R, Macfarlane GJ. Current 
evidence of methotrexate efficacy in childhood chronic uveitis: 
a systematic review and meta ‑analysis approach. Rheumatology. 
2013;52:825 ‑31. doi:10.1093/rheumatology/kes186

18. Rossert J. Drug ‑induced acute interstitial nephritis. Kidney Int. 
2001;60:804 ‑17. doi: 10.1046/j.1523 ‑1755.2001.060002804.x. 

19. Sandeep Reddy Y, Abbdul Nabi S, Apparao C, Srilatha C, Manjusha 
Y, Sri Ram Naveen P, et al. Hair dye related acute kidney injury – a 
clinical and experimental study. Ren Fail. 2012;34:880 ‑4. doi:10.310
9/0886022X.2012.687346

20. Brautbar N. Industrial solvents and kidney disease. Int J Occup Envi‑
ron Health. 2004;10:79 ‑83. doi:10.1179/oeh.2004.10.1.79

21. Daniell WE, Couser WG, Rosenstock L. Occupational solvent expo‑
sure and glomerulonephritis. A case report and review of the litera‑
ture. JAMA. 1988;259:2280 ‑3.


	_GoBack
	_heading=h.gjdgxs
	_Hlk150819094
	_Hlk150819484
	_Hlk142758427
	_Hlk143103730
	_Hlk143104241
	_GoBack
	_Hlk155532437
	_Hlk150864758
	_Hlk155532574
	_Hlk155532666
	_Hlk155532511
	_heading=h.fdhqle9azhrx
	_heading=h.gjdgxs
	_heading=h.7241r2mzo977
	_Hlk155543349
	_Hlk150077581
	_Hlk150079855
	_Hlk150359904
	_Hlk138277915
	Welcome to the Portuguese Kidney Journal
	Does Prior Abdominal Surgery Influence Technique Survival of Peritoneal Dialysis Patients?
	Risk Factors of Acute T‑Cell Mediated and Borderline Rejection Diagnosed in Early Protocol Kidney Transplant Biopsies 
	Chimeric Antigen Receptor T‑Cell Therapy: Potentially Nephrotoxic?
	Therapeutic Adherence in Kidney Transplanted Adolescents
	The Importance of a Peritoneal Dialysis‑First Policy in Long Term Outcomes
	Conservative Care Management in Chronic Kidney Disease: A Value for the Money?
	Communication in Chronic Kidney Disease
	Cognitive Dysfunction in Chronic Kidney Disease Patients: Time to Prevent
	Ana Carina Ferreira ￼1,2

	Revision of the Portuguese Rules for the Selection of the Donor‑Recipient Pair in Kidney Transplantation
	Severe Tubulointerstitial Nephritis and Uveitis: A Pediatric Case Report
	Membranous Nephropathy as a Manifestation of IgG4‑Related Disease (IgG4‑RD): A Case Report
	Mandibular and Rib Persistent Brown Tumors of Secondary Hyperparathyroidism

