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A Pediatric Case of Primary Sjogren’s Syndrome
Associated with Nephrogenic Diabetes Insipidus
and Renal Tubular Acidosis

Sjégren’s syndrome (SS) is an autoimmune disorder primarily affecting the salivary
and lacrimal glands. In addition, extra-glandular manifestations involving the
lungs, liver, kidneys, pancreas, skin and central nervous system were reported
in patients with SS. These extra-glandular manifestations are not rare in adult
patient, but are very rare in pediatric SS. Renal manifestations are relatively
common in adult SS, but are rarely reported in childhood SS. We experienced a
girl with primary SS manifested with nephrogenic diabetes insipidus and renal
tubular acidosis.
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Introduction

Sjégren’s syndrome (SS) is an autoimmune disease involving the
salivary and lacrimal glands which is associated with the presence of
autoantibodies [1]. Primary SS is characterized by dry mouth and dry eyes;
secondary to autoimmune dysfunction of the exocrine glands without
evidence of other autoimmune diseases, whereas secondary SS can
occur in association with other autoimmune diseases [1]. The prevalence
of SS is estimated to be from 0.5 to 5 %. Although the disorder usually
occurs in midlife, it may also be seen in children and elderly patients.
It primarily affects the exocrine glands, however, non-exocrine organ
systems such as skin, lungs, gastrointestinal tract, central and peripheral
nervous systems, musculoskeletal system and the kidneys can be also
affected [1]. These extra-glandular manifestations have been studied best
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in adult-onset SS [2], although several reports have also
documented in pediatric patients [3]. Due to the rare
incidence of extra-glandular manifestations in children,
the diagnosis and management are usually inferred from
adult patients” experience. Among the extra-glandular
manifestations, renal disease was reported in 4% of
adults with primary SS [4], and renal tubular acidosis
(RTA) was the predominant form [1]. In rare occasions,
hypokalemic paralysis is the first presenting symptom
of primary SS [5]. In pediatric patients, several reports
regarding renal tubular acidosis in primary SS have
been published [6, 7]. However, to the best of our
knowledge, there has been no report to date about a
pediatric case of primary SS with nephrogenic diabetes
insipidus (DI) in Korea, Herein we report a girl with
primary SS with chronic tubular interstitial nephritis
manifested by nephrogenic DI and distal RTA.

Case report

Her urine output was exceeding four liters a day and
she also had a history of dry mouth and generalized
weakness since twelve years of age.age twelve. She
experienced unexplained hair loss and palpable
purpura on lower extremities for 8 months prior to
admission. She had lost 6 kg over several months
and had amenorrhea for 3 months. She had no family
history of autoimmune disease. Her blood pressure
was 100/60 mmHg, pulse rate was 75/min, respiratory
rate was 20/min, and body temperature was 36.4C on
admission. Her height was 154.8 cm, and body weight
was 44 kg. She had dry mouth and lips, eczema on
posterior region of the neck and palpable purpura on
lower extremities. Further interview revealed that she
had dry eyes for more than 5 or 6 months. There were
no other abnormalities in the lungs, heart and abdomen,
Radiologic imaging showed no definite abnormalities
on simple abdominal X-ray. Initial laboratory results
revealed serum sodium level of 1437 mEq/L, potassium
27 mEq/L, chloride 118.3 mEq/L, blood urea nitrogen
(BUN) 21.4 mg/dL, serum creatinine (Cr) 1.3 mg/
dL, arterial pH 7.195, and bicarbonate 12.2 mmol/L.

Urinalysis revealed pH 6.5, specific gravity (S.G.) 1.005,
and negative glucose. In urine chemistry analysis,
sodium was 31.2 mEg/L, potassium was 7.1 mEq/L, and
chloride was 23.5 meq/L. Creatinine and calcium in
the urine was 10.3 mg/dL, and 2.0 mg/dL. The plasma
anion gap was 13.2, whereas the urinary anion gap
was 14.8. These results suggested normal anion gap
metabolic acidosis with positive urinary anion gap and
although we did not try bicarbonate challenge test,
we made the diagnosis of distal RTA. Her creatinine
clearance was decreased to 31.3 mL/min/1.73m?, and
estimated glomerular filtration rate (GFR) was 56.8 mL/
min/1.73m’,

The water deprivation test was conducted on the
second day of admission. Laboratory findings before test
were serum sodium of 1434 mEq/L, serum osmolality
291 mOsm/kg, urine SG. 1.000, and urine osmolality 79
mOsm/kg. After four hours, she complained of nausea
and dizziness, and presented with up to 5 % of weight
loss. The lab findings at that moment showed serum
sodium level of 146.5 mEq/L, urine SG. 1.005, and urine
osmolality 87 mOsm/kg. Her total urine output was
950 mL during the 4 hours and it was not concentrated
during water deprivation, We injected vasopressin but
urine SG. was still 1.005, The serum antidiuretic hormone
(ADH) level was 22 pg/mL (0-67 pg/mL). Therefore,
we made the diagnosis of nephrogenic DI,

Thyroid function tests revealed all values within normal
reference and negative for thyroid autoantibodies.

Immunologic studies showed that immunoglobulin G
was elevated to 3798 mg/dL. The serum autoimmune
study tested positive for theumatoid factor (RF) (229.0
[U/mL), anti-nuclear antibody (ANA) ()1:1600), anti-SS-A
and anti-SS-B. However anti-double stranded-DNA
antibody was negative, Serum CH 50, C3 and C4 levels
were 477 U/mL, 128 mg/dL and 30 mg/dL, respectively.

Ophthalmologic consultation commented on no
specific findings except for dry eyes although Schirmer
test was not conducted. Renal ultrasound showed
normal kidney, and salivary scan with technisium-
99m pertechnetate showed homogeneous uptake
but decreased excretion after stimulation in both
parotid glands. The patient met four criteria for SS and
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there was no evidence of other autoimmune disease.
Therefore, we diagnosed her with primary SS. Kidney
biopsy was performed and revealed interstitial fibrosis
and tubular atrophy with sparing glomeruli.

Based on these findings, the patient was diagnosed
as having primary SS with chronic tubular interstitial
nephritis manifested as nephrogenic DI and distal RTA.
She was treated with topical lubricant for her dry eyes,
thiazide and indomethacin for nephrogenic DI, and
potassium chloride and oral bicarbonate solution for
RTA. Her symptoms such as polyuria and polydipsia
and the laboratory abnomalities gradually improved
and she was discharged with the above medications
on the twelfth hospital day. . During follow-up, thiazide
and indomethacin doses were reduced gradually. After
discharge, she still had generalized weakness, polyuria
and polydipsia and her serum sodium level between
131 and 143.6 mEq/L. However, despite oral potassium
supplement, serum potassium mainly remained between
2.2 and 29 mEq/L. 9 months after discharge, her serum
urea nitrogen and creatinine was 49.5 mg/dL and 2.1
mg/dL, respectively. She was started on intravenous
methylprednisolone 750 mg for three consecutive day,
then the dose was changed to oral prednisolone 1 mg/
kg and tapered gradually for the next 3 months. After 1
year since her diagnosis, she had profound facial hair and
still had generalized weakness. Her laboratory findings

Fig. 1. Renal biopsy shows chronic tubulointerstitial nephritis.
The interstitium shows interstitial fibrosis, tubular atrophy and
mononuclear cell infiltration. Glomeruli do not show pathologic
changes (PAS staining, magnification; x200).

deteriorated to serum urea nitrogen level of 42.2 mg/
dL and creatinine level of 2.5 mg/dL. Prednisolone was
restarted and she was transferred to tertiary hospital for
further management.

Discussion

SS is a well known autoimmune disease that affects
middle aged women. The diagnostic criteria of SS include
6 of the followings: (1) ocular symptoms, (2) oral symp-
toms, (3) evidence of keratoconjunctivitis sicca, (4)
focal sialoadenitis by minor salivary gland biopsy, (5)
instrumental evidence of salivary gland involvement, and
(6) presence of SS-A or SS-B autoantibodies. The diag-
nosis of primary SS can be made if a patient presents
with more than 4 of the above 6 criteria proposed by
American-FEuropean Consensus group (AEC) [8].

In children, the most common manifestation at the
onset of the disease is either parotid swelling or sicca
syndrome [6]. However, in this case the chief complaints
were progressive polyuria and polydipsia, not dry eye
or dry mouth. Although our patient had dry eye and dry
mouth on admission, she did not have salivary gland
swelling. She might have had salivary or lacrimal gland
symptoms before the renal disease developed, but she
probably did not recognize those symptoms, The salivary
scan showed decreased excretion in both parotid glands,
and antibodies to SS-A and SS-B were both positive in
this case. These signs and laboratory findings met the
AEC criteria for SS, and we diagnosed her with primary
SS [8l.

Involvement of extra-glandular organs, such as lung,
liver or nervous system, can be seen in primary SS. Pul-
monary involvement is relatively common in primary
SS, cough caused by xerotrachea occurs in 40 to 50% of
the patients [1]. Although our patient did not have these
manifestations, mild autoimmune hepatitis and peripheral
neuropathy can also occur in primary SS. Purpura is a
vasculitis manifestation of SS that has been reported in
approximately 15% of SS patients [1] and our patient had
recurrent purpura for several months. Subtypes may
range from hypersensitivity vasculitis to necrotizing form
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[9].

Diverse renal abnormalities such as nephrogenic DI
and RTA have been known in SS and are not rare in
adult SS; however, in the absence of clinical disease,
renal metabolic studies usually reveal mild disturbances in
the tubular function [10], Impaired urine concentrating
ability varying in degrees of severity, is the most fre-
quently associated renal symptom in primary SS in both
adults and children [10,11]. In adult SS, the incidence
of nephrogenic DI was previously reported to be from
16 to 82% [10]. The defective concentrating capacity of
the kidney is usually overlooked, because this form of
acquired nephrogenic DI is frequently mild and some
patients show only modest reduction of concentrating
ability [10]. Although Severe DI is rarely reported, Shearn
et al. reported profound polyuria and polydipsia in a
patient with SS [12]. In primary SS, only 13 pediatric
case reports of renal disease have been documented[6,
13]. Bogdanovic et al, recently reported a 13-year-old
girl, otherwise asymptomatic except with distal RTA and
nephrogenic DI secondary to primary SS associated
tubulointerstitial nephritis [13]. Their patient had also
bilateral medullary nephrocalcinosis and hypercalciuria
accompanied by hypocitraturia, and had positive ANA
and anti SS-A antibodies. The kidney biopsy revealed
interstitial lymhocytic infiltrates but neither tubular atrophy
nor interstitial fibrosis was present [13]. Although the
exact pathogenic mechanisms of RTA in SS have not
yet been elucidated, the absence of H+-ATPase in the
cortical collecting tubule with proton pump failure have
been described[14].

Nephrogenic DI may exist as an isolated abnormality
in SS, but in many of the reported cases it has been
associated with other tubular abnormalities including
RTA [15]. Pessler et al. reported 12 cases of RTA in
pediatric SS [11]. Three of them had DI at diagnosis but
the symptom resolved in all 3 cases.

Glomerulonephritis is another manifestation of SS
[15]. In East Asia, there were two reports of renal invol-
vement of primary SS in children recently. Jung et al.
reported primary SS with mesangial proliferative glo-
merulonephritis in 11 year old boy [7]. And Ito et al.
reported two case of primary SS developed after IgA

nephropathy [16].

In so far, tubulointerstitial nephritis has been known
to be more common than glomerulonephritis in primary
SS.

Kidney biopsies showed interstitial mononuclear cell
infiltrates without significant glomerular changes in
many cases [13], but in this case kidney biopsy revealed
both interstitial fibrosis and tubular atrophy and the
glomeruli spared. Talal et al. [17] noted CD 8+ lympho-
cytic infiltrates in patients suffering from renal tubular
acidosis and glomerulonephritis in primary SS.

Serologic abnormalities are frequent in SS, including
increased immune reactivity to ANA, RF, anti-smooth
muscle antibodies, anti-SS-A antibodies, anti-SS-B
antibodies, anti-parietal cell gastric antibodies, antipero-
xidase antibodies and anti-Tg antibodies, as well as low
C4 and cryoglobulinemia [2]. In primary SS, antibodies
to SS-A and SS-B are present in 75% and 40% of the
patients, respectively; two thirds of SS patients have
positive ANA and RF activity [1]. In this presented case,
she tested positive for anti-SS-A antibodies, anti-SS-B
antibodies, ANA and RF. However, ds-DNA antibody
as well as thyroid autoantibodies were negative and C3
level was within normal range. She did not have mani-
festations suggesting other autoimmune disease.

Conclusively, our patient had profound polyuria with
diluted urine which did not respond to water deprivation
and vasopressin injection. Also, she had normal anion
gap metabolic acidosis and kidney biopsy finding
showed chronic interstitial nephritis. She also had sicca
symptoms and antibodies to SS-A and SS-B. Therefore,
she was diagnosed with distal RTA and acquired
nephrogenic DI due to chronic tubulointerstitial nephritis
associated with primary SS.

The treatment of primary SS associated renal symptoms
in children often requires corticosteroids and/or im-
munosuppressive agents for a period of time just as in
adults [11, 18]. It is an established theory that management
of acquired nephrogenic DI primarily consists of
identifying and treating the underlying disorder and in
most instance this would be sufficient to reverse the
condition and relieve polyuria, However, in patients with
long-standing tubular damage, the condition may be
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irreversible and in such cases, thiazide and nonsteroidal
anti-inflammatory drugs could be beneficial [19, 20]. In
this case, since primary SS is the underlying disorder
of nephrogenic DI and RTA, immunosuppressive
agents like steroid should be considered to improve
the symptoms at initial diagnosis. But unfortunately we
started the treatment for nephrogenic DI with potassium
supplement, thiazide and indomethacin first, and then
later followed by additive steroid treatment.

Life-long alkali and electrolyte supplementation is
needed for RTA in order to preserve growth and to
prevent complications [11]. Long term outcome of renal
involvement in pediatric primary SS is usually, but not
always good [11].

In conclusion, we report the first pediatric case of
nephrogenic DI and RTA in primary SS in Korea.
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