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Female, 32
Nephrogenic diabetes inspidus secondary to tubulointerstitial nephritis and uveitis (TINU) syndrome

Kidney biopsy
Nephrology

Rare disease

Tubulointerstitial nephritis and uveitis syndrome (TINU syndrome) is a diagnosis of exclusion based on the pres-
ence of uveitis and acute tubulointerstitial nephritis in the absence of other disease entities known to cause
both of these disorders. The proximal tubule is frequently affected by this syndrome, resulting in a wide range
of presentations that vary from proteinuria to full picture of Fanconi syndrome. However, distal tubular involve-
ment is not common.

A 32-year-old female patient presented with polyuria, polydipsia and painful red eyes. Her water deprivation test
and desmopressin test results were consistent with nephrogenic diabetes insipidus. Her kidney biopsy showed
acute tubulointerstitial nephritis. Her eye exam was consistent with uveitis. To our knowledge, this is the first
reported case of nephrogenic diabetes insipidus due to tubulointerstitial nephritis and uveitis syndrome.
Tubulointerstitial nephritis and uveitis syndrome (TINU) syndrome can present with multiple renal tubular de-
fects, including nephrogenic diabetes insipidus.
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Background

Tubulointerstitial nephritis and uveitis syndrome (TINU syn-
drome) is a diagnosis of exclusion, based on the presence of
clinical and histological evidence of tubulointerstitial process
in addition to the presence of eye symptoms, provided that
other diseases are excluded.

TINU syndrome has a wide range of renal manifestations,
ranging from asymptomatic pyuria to multiple renal tubular
defects. Eye manifestations include blurred vision, photopho-
bia, foreign body sensation, floaters, itching dry eyes, and su-
perficial keratitis.

Case Report

A 32-year-old African-American female presented to the emer-
gency department with a 2-month history of polyuria, polydip-
sia, and generalized weakness. She also complained of pain
and watering in both eyes that started 1 week after the on-
set of polyuria. Her past medical history was significant for
Graves’ disease, for which she had a subtotal thyroidectomy
3 years prior to her presentation. Her only home medication
was levothyroxine 100 Mcg daily. There was no family histo-
ry of polyuria or renal diseases. She denied any tobacco, alco-
hol, or recreational drug use.

On presentation, the patient had a heart rate of 90 beats per
min, a blood pressure of 135/77 mm Hg, a respiratory rate of
16 breaths per min, and a temperature of 98.2°F. Slit lamp
examination showed ocular keratic precipitates and flare and

Table 1. Laboratory findings at presentation and 8 weeks after
treatment with prednisone.

At After
presentation treatment

Sodium (mMol/L) 140 138
Potassium (mMol) 33 39
Carbon dioxide (mMol/l) 8 3
Chloride (mMol) m 01
 Blood ureanitrogen (mg/d) 8 13
Creatinine mgrd) 22 13
CurnePH 7 5
Urine osmolality (mosm/kg) 119 25
 Thyroid stimulating hormone ,

mlU/L
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Figure 1. Water deprivation test followed by desmopressin
challenge with hourly measurements of urine
osmolality (Uosm), plasma osmolality (Posm) and
urine volume (Uv). There are no significant changes in
Uosm and Uv after water deprivation or desmopressin
administration, consistent with nephrogenic diabetes
insipidus.

leukocytes in anterior chambers bilaterally. The remainder of
the physical examination was unremarkable.

Her pertinent laboratory studies showed a moderate degree
of acute kidney injury with metabolic acidosis and hypokale-
mia (Table 1). Her 24-h urine output was 6.5 liters with a urine
analysis showing pH 7.0, specific gravity 1.002, and a white
cell count 9/high power field, but no glucosuria, proteinuria,
or hematuria. Her urine culture showed no growth of bacteria.
Urine anion gap was +21 mEq/L (Urine Na, K, and Cl were 43,
5,and 27 mEq/L, respectively), indicating a low urinary ammo-
nium concentration due to renal tubular acidosis. Serological
work-up including complements, anti-nuclear antibodies, an-
ti-double-stranded DNA, and anti-neutrophil cytoplasmic anti-
bodies, were all within normal limits. Renal sonographic exam-
ination showed normal-sized kidneys without hydronephrosis
or masses. Chest radiography was normal.

Discussion

Because of her polyuria and polydipsia, we performed a wa-
ter deprivation test followed by a desmopressin challenge (4
mcg, intravenously). As shown in Figure 1, she continued to
produce a high volume of urine during the testing period, and




Figure 2. Renal biopsy (light microscopy — hematoxylin and eosin
stain, 400x magnification). Interstitial inflammation
(predominantly mononuclear) is present and focally
dense. Several tubules show marked infiltration by
inflammatory cells and epithelial cell injury.

her urine osmolality was unaffected by water deprivation or
desmopressin treatment. These findings are consistent with
nephrogenic diabetes insipidus.

Our patient had multiple renal manifestations — acute kidney
injury with a high urine output due to nephrogenic diabetes
insipidus. In addition, she had distal renal tubular acidosis,
which accounts for the hypokalemia, metabolic acidosis, pos-
itive urine anion gap, and inability to acidify urine (her urine
pH was 7 in the presence of metabolic acidosis). The multiple
renal tubular defects together with a sterile pyuria suggest a
renal tubulointerstitial disease. The absence of proteinuria or
hematuria essentially eliminated glomerular involvement. A
renal biopsy was performed and demonstrated marked tubu-
litis with inflammatory cells and injured epithelial cells inside
renal tubules (arrow in Figure 2) and patchy interstitial infil-
tration of mononuclear cells (Figure 2).

Our patient developed bilateral anterior uveitis a week after
her renal symptoms, the so-called “oculorenal syndrome”. The
differential diagnoses included systemic lupus, Sjogren syn-
drome, sarcoidosis, granulomatosis with polyangiitis, Behget’s
disease, and infections including tuberculosis, toxocariasis, and
toxoplasmosis, and tubulointerstitial nephritis and uveitis syn-
drome [1]. Our patient did not have joint or skin involvement,
and serology studies were negative for lupus. She did not have
dry eyes or mouth, and thus was unlikely to have Sjogren syn-
drome. She did not have hypercalcemia, renal stones, or ab-
normal chest radiography, which ruled out sarcoidosis. Given
no sinus or pulmonary symptoms and negative anti-neutro-
phil cytoplasmic antibodies, granulomatosis with polyangiitis
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was unlikely. Behget’s disease was unlikely because she did
not have genital aphthae, skin lesion, arthritis, or neurologi-
cal disorders. Lastly, she did not have any symptoms or signs
of the above-mentioned infections sufficient to cause oculore-
nal syndrome. By exclusion, we diagnosed her as having tu-
bulointerstitial nephritis and uveitis syndrome.

This syndrome was first described as a distinct entity by Dobrin
et al. in 1975 [2]. It mainly affects young females, with a medi-
an age of onset at 15 years. Uveitis frequently occurs after the
onset of tubulointerstitial nephritis, but can occur prior to re-
nal symptoms. Currently, the pathogenesis of tubulointerstitial
nephritis and uveitis syndrome remains unclear [3]. As for renal
manifestations, the most common finding is acute kidney inju-
ry, followed by proteinuria and normoglycemic glucosuria [3,4].
There are 4 published cases of Fanconi syndrome associated
with tubulointerstitial nephritis and uveitis syndrome [5-8]. It
appears that the proximal tubule is frequently affected by this
syndrome, resulting in proteinuria and normoglycemic glucos-
uria, and occasionally a full-blown Fanconi syndrome with re-
nal loss of glucose, phosphorus, bicarbonate, and amino acids.
Our patient is unique because she had distal tubular dysfunc-
tion, including distal renal tubular acidosis and nephrogenic dia-
betes insipidus. In fact, this is the first reported case of nephro-
genic diabetes insipidus due to tubulointerstitial nephritis and
uveitis syndrome. Nephrogenic diabetes insipidus has been re-
ported in other tubulointerstitial diseases, including Sjégren syn-
drome [9], and drug-induced acute interstitial nephritis [10,11].
The ability to produce concentrated urine depends on the coun-
tercurrent multiplier system and the responsiveness of the col-
lecting duct to vasopressin. In the presence of tubulointersti-
tial nephritis, cellular damage in the collecting duct decreases
responsiveness to vasopressin. Diffuse interstitial infiltration of
lymphocytes in the medulla may interfere with the countercur-
rent multiplier system and impair urinary concentration ability.

Spontaneous remission of tubulointerstitial nephritis has been
reported in children and adolescents; however, permanent re-
nal damage may occur if the diagnosis is delayed [3,12,13].
Patients with progressive renal injury are typically treated with
prednisone at a dose of 1 mg/kg per day up to 60 mg daily [14].
Depending on the response, therapy is given for 3-6 months
followed with a slow taper. The early literature reports full re-
covery of renal function after steroid treatment, particularly in
children and young adults [3,12], but a recent study on adult
onset tubulointerstitial nephritis and uveitis syndrome reveals
that 80% of patients developed chronic kidney stage 3 and 4
by 1 year after the diagnosis [13]. Mycophenolate mofetil [14]
or cyclophosphamide [13] has been used for patients who are
steroid resistant or dependent, with variable outcomes. Uveitis
also responds well to steroid, but relapse is common [3]. The
course of the renal disease appears to be independent from
that of the ocular condition.
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Our patient was started on oral prednisone 60 mg daily and
tapered over a period of 6 months. Following 8 weeks of ste-
roid therapy, the patient’s uveitis resolved. Her glomerular fil-
tration rate improved, and hypokalemia and metabolic acido-
sis resolved with restoration of her urinary acidification (urine
pH 5.0) and concentration (urine osmolality 325 mOsm/kg)
abilities (Table 1). These results further confirm that her dis-
tal renal tubular acidosis and nephrogenic diabetes insipidus
were induced by tubulointerstitial nephritis. Nine months af-
ter her initial presentation, she showed no recurrence of uve-
itis or tubulointerstitial nephritis.
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Conclusions

Tubulointerstitial nephritis and uveitis syndrome (TINU syn-
drome) can present with multiple renal tubular defects, includ-
ing nephrogenic diabetes insipidus.
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