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A B S T R A C T

Primary Sjögren’s syndrome (pSS) is a chronic autoimmune disease characterized by a progressive lymphocytic infiltration of the 
exocrine glands with varying degrees of systemic involvement. Chronic inflammation compromises the glands’ function that leads to 
dry symptoms in the mouth/eyes. Renal involvement is a well recognized extraglandular manifestation of pSS. Metabolic bone disease 
(MBD), however, rarely occurs as the primary manifestation of a renal tubule disorder due to pSS. To the best of our knowledge 
there are only 6 reported cases of metabolic bone disease as the primary manifestation of pSS to date. Four of these had distal renal 
tubular acidosis (RTA), and 2 had a combined picture of distal and proximal tubular dysfunction. We herein present our experience 
of 3 cases who presented to us with a clinical picture suggestive of MBD. While investigating these patients, we found evidence of 
RTA, which was found to be secondary to pSS.
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IntRoductIon 

Sjögren’s syndrome is a slowly progressing autoimmune 
disease characterized by lymphocytic infiltration of  
the exocrine glands, mainly the lacrimal and salivary 
glands, resulting in their impaired secretory function. 
Simultaneously, systemic involvement and symptoms of  
cutaneous, respiratory, renal, hepatic, neurologic, and 
vascular systems often occur.[1] This syndrome can present 
either alone (as primary Sjögren’s syndrome) or in the 
context of  an underlying connective tissue disease (as 
secondary Sjögren’s syndrome).[2] Renal involvement is a 
well recognized extra glandular manifestation of  primary 

Sjögren’s syndrome (pSS). Most common manifestations 
are related to tubular dysfunction, resulting from chronic 
interstitial nephritis, which can manifest as distal renal 
tubular acidosis (RTA), proximal RTA, tubular proteinuria, 
or nephrogenic diabetes insipidus.[3,4] Hypokalemic periodic 
paralysis, urolithiasis, or osteomalacia are uncommon renal 
manifestations of  pSS.[1] Metabolic bone disease (MBD) 
rarely occurs as the first manifestation of  a renal tubule 
disorder due to pSS. We herein present three cases who 
presented to us with a clinical picture of  metabolic bone 
disease, secondary to pSS. 

case RePoRts

Case 1
A 45-year-old married woman presented with lower limb 
and lower back pain since 7 years, progressive proximal 
muscle weakness of  lower limbs for the past 3 years and 
increasing difficulty during walking for the past 3 years. She 
developed proximal muscle weakness of  upper limbs since 
the last 1 year and was incapacitated and confined to bed for 
last 3 months. She also gave history of  recurrent oral ulcers 
and gritty sensation of  eyes for past 6 months. There was 
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no history of  fever, joint pain, skin rash, photosensitivity, 
or parotid swelling. There was no family history of  a 
similar illness. The lady was emaciated, bed bound with 
contractures of  both knees. There was a generalized 
atrophy of  muscles in all extremities (proximal > distal). 
Power in the proximal muscle group of  the lower limb 
was 2/5 and in the distal muscles was 4/5. In upper limb 
power in the proximal muscles was 3/5 and in the distal 
muscles was 4/5. The sensory examination was normal. 
Also noticed were multiple dental caries. Her investigations 
are summarized in Table 1.

In view of  history and investigations, possibility of  MBD 
secondary to distal RTA was considered. While investigating 
for the etiology of  RTA, we found that she had a positive 
anti nuclear antibody (ANA) and rheumatoid factor (RF), 
serum C3 level was normal and anti-dsDNA was negative. 
The mucosal biopsy from her lower lip was consistent with 
Sjögren’s syndrome.

Case 2
A 35-year-old married man, presented with pain in lower 
limbs for the past 2½ years and progressive proximal muscle 
weakness of  the lower limbs with increasing difficulty 
during walking for the past 2 years. He denied any history 
of  weakness in the upper limbs. He was treated with oral 
calcium and vitamin D for approximately 6 months but 
it did not lead to any clinical improvement. There was no 
history of  fever, joint pain, skin rash, photosensitivity or 
parotid swelling. There was no family history of  a similar 
illness. On examination, patient had pallor, wasting of  
both thighs and proximal muscle weakness of  bilateral 
lower limbs. He had poor dental hygiene, multiple dental 
caries and loss of  multiple teeth. His investigations are 
tabulated in Table 1.

A diagnosis of  metabolic bone disease secondary to distal 
RTA along with proximal tubular dysfunction was made 
in view of  an alkaline urinary pH (>5.5) in the setting 

Table 1: Laboratory parameter of 3 patients
Lab parameter Patient 1 Patient 2 Patient 3 
Hemoglobin	(g/dL)	 9.5	 8.9	 8.4	
Serum	Calcium	
(8.1-10.4	mg/dL)	

8.0	 7.4	 8.2	

Serum	Phosphate	
(2.5-4.5	mg/dL)

2.4	 2.3	 2.3	

Serum	alkaline	phosphatase	(80-240	IU/L)	 486	 724	 659	
Total	protein/Albumin/	Globulin	(g/dL)	 9.4/4.5/4.9	 8.7/3.5/5.2	 9.1/4.1/5.0	
Serum	Urea/	Creatinine	(mg/dL)	 23/1.2	 30/1.4	 21/0.6	
Serum	Na/K	(meq/L)	 138/2.6	 143/2.8	 146/3.1	
Serum	intact	PTH	(15-65	pg/ml)	 31 18	 16
Serum	25(OH)	vitamin	D	(ng/ml)	 Not	available	 30.7	 43.5	
Arterial	pH	 7.26	 7.23	 7.12	
Serum	HCO3	(meq/L)	 10.1	 10.4	 9.3	
Arterial	PO2/PCO2(mmHg)	 96.3/31.1	 111.4/25.3	 87.3/27.8	
Urine	pH	 7.4	 7.11	 6.93	
Glucosuria	 No	 No	 No	
Albuminuria		 No	 Yes Yes
Urine	Aminoacidogram	 Negative	 Generalized	aminoaciduria	 Generalized	aminoaciduria	
Urine	24	hour	Calcium
(1.5-4	mg/kg	body	Weight)	

456	mg	(Weight	32	kg)	 170	mg	(Weight	45	kg)	 160	mg	(Weight	30	kg)	

TmP	GFR	(2.5-4.5	mg/dL) 1.3	 1.34	 2.86	
Skeletal	survey	 Generalized	osteopenia,	

crowding	of	ribs,	deformed	
pelvis,	pseudo	fracture	of	right	
ulna,	fracture	of	right	femur	
and	scoliosis	

Multiple	pseudo	fractures	in	
pelvic	region,	fracture	shaft	of	
right	femur	

Mild	osteopenia,	fuzzy	trabecular	
pattern.	Fracture	bilateral	
femoral	diaphysis,	pseudo	
fracture	of	bilateral	inferior	pubic	
rami

Bone scan S/o	Metabolic	bone	disease	 S/o	Metabolic	bone	disease S/o	Metabolic	bone	disease
USG	Abdomen	 Bilateral nephrocalcinosis Moderate	splenomegaly,	

rest	normal	
Bilateral nephrocalcinosis 

Anti	Nuclear	antibody/
Rheumatoid	factor	

Positive/	Positive	 Positive/Positive	 Positive/Positive

Anti	Ro/Anti	La	 Not	done	 Strongly	positive	 Strongly	positive	
Schirmer‘s	at	5	minute
(right/left	eye,	positive	if	≤	5mm)	

1	mm/1	mm	 13	mm/11	mm	 5	mm/13	mm	

Lip	biopsy	 S/o	Sjögren's	 Not	available Not	available
Parotid	sialography	 Not	available S/o	Sjögren's	 S/o	Sjögren's	
HIV	and	Hepatitis	C	serology Non	reactive Non	reactive Non	reactive
Other	associated	
disorders	

No	 Autoimmune	hepatitis,	Primary	
hypothyroidism	

No	
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of  metabolic acidosis and low TmP-GFR, generalized 
aminoaciduria and albuminuria. The ANA and rheumatoid 
factor were positive while anti-dsDNA and serum C3 
levels were normal. Both anti Ro and anti La antibodies 
were strongly positive. Bilateral parotid sialography showed 
diffuse globular sialeactasis of  right parotid gland with 
mild pruning of  peripheral ductal system in the left 
parotid gland, features compatible with pSS. He also had 
associated features of  autoimmune hepatitis and primary 
hypothyroidism.

Case 3
A 20-year-old unmarried girl was admitted with primary 
complaints of  lower back pain, progressive proximal 
muscle weakness of  lower limbs for the past 4 ½ years 
and bony pain in both thighs and in pelvic region for the 
past 4 years. Four years ago she had one episode of  sudden 
onset flaccid weakness of  all four limbs associated with 
neck muscle weakness. At that time, there was no history 
of  seizures, change in sensorium, and bladder or bowel 
involvement. She recovered completely within 24 hours 
after treatment with intravenous fluids. Her symptoms, 
however, progressively worsened and for the past 2 years, 
she has started having difficulty in walking. She denied 
any history of  weakness or bony pain in the upper limbs. 
She was treated with oral calcium and injectable vitamin 
D without any relief  of  her symptoms. In January 2010, 
she developed spontaneous pain in her right thigh without 
any history of  trauma and was diagnosed to have a fracture 
shaft of  right femur and was managed conservatively. In the 
1st week of  July 2010, she developed another fracture of  the 
left femur diaphysis after trivial trauma. At this juncture she 
consulted an orthopedic surgeon, who suspected MBD and 
referred her to the Endocrinology department for further 
investigations. She gave a history of  grittiness and foreign 
body sensation in both eyes and also history of  dryness of  
mouth for the past 2-3 years. She had achieved menarche 
at age of  15 years and gave a history of  regular menstrual 
periods. There was no family history of  a similar illness. 
On examination she was found to be short statured. Her 
supine length was 140 cm (<5th centile on K. N. Agarwal 
growth chart), against target height of  157 cm (50th centile 
on K. N. Agarwal growth chart). Muscle power in the 
upper limbs was normal, while proximal muscle power in 
lower limbs was 4/5, with normal distal power. Sensory 
examination was normal. Investigations are summarized in 
Table 1. Her bone scan and radiograph pelvis are shown 
in Figures 1a and b.

A provisional diagnosis of  MBD secondary to distal RTA 
was made. There was also evidence of  proximal tubular 
involvement as suggested by generalized aminoaciduria 
and albuminuria. Further investigations were carried out to 

find out the etiology of  RTA. The significant findings on 
working up for etiology were a positive rheumatoid factor 
and ANA. Schirmer’s test was 5 mm in right eye and 13 mm 
in left eye. Both anti Ro and anti La antibodies were strongly 
positive. Sialogram parotid gland demonstrated bilateral 
symmetrical diffuse punctate sialeactasis, suggestive of  
Sjögren’s syndrome [Figure 1c]. 

dIscussIon

Primary Sjögren’s syndrome (pSS) is a disease of  exocrine 
glands presenting with manifestations related to dry eyes 
and dry mouth. Non-exocrine organ systems may also be 
involved, including skin, lung, gastrointestinal tract, central 
and peripheral nervous system, muscular skeletal apparatus, 
and the kidney.[1,5] The reported rate of  renal involvement 
in pSS in literature is variable ranging from 4.2% to 50%.[4] 
This variation results from lack of  uniform criteria for 
diagnosis of  pSS, different criteria for assessment of  renal 
involvement and inclusion of  both primary and secondary 
forms of  Sjögren’s syndrome together in some studies, 
making it difficult to understand whether renal involvement 
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Figure 1: (a) Bone scan image shows diffuse increased tracer uptake in the 
entire skeleton with focal increased uptake in multiple ribs, bilateral upper 
third of femur and humeral head. (b) Radiograph pelvis anteroposterior 
view shows reduced bone density with fuzzy trabecular pattern and fracture 
of bilateral femoral diaphysis (white arrow). Also note the presence of 
pseudofracture involving bilateral inferior pubic rami (black arrow) and 
fuzzy outline of pubic symphysis. (c) Sialogram right parotid gland lateral 
oblique image demonstrates punctate sialeactasis (arrowheads). Main duct 
is normal (curved arrows)

a

b
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Table 2: Clinical profile of patients manifested primarily with metabolic bone disease in pSS previously
First author Age / Gender Clinical presentation Type of RTA
Pal et al.[8] 52	/	F Hip	and	back	pain Distal
Neto	et al.[9] 41	/	F Osteoarticular	pain	and	muscle	weakness Distal	and	proximal	involvement*
Hassouni	et al.[10] 40	/	F Generalized	bone	pain Distal
Okazaki	et al.[11] 43	/	F	 Bone	pain	and	pseudofracture Distal
Okada	et al.[12] 53	/	F Generalized	bone	pain Distal
Yang et al.[13] 60	/	F Generalized	bone	pain	and	Muscle	weakness Distal	and	proximal	involvement¶

*Proximal	tubular	dysfunction	was	noted	by	urinary	excretion	of	beta	2	microglobulin,	¶Proximal	tubular	dysfunction	was	noted	by	generalized	
aminoaciduria	and	glucosuria,	RTA:	Renal	tubular	acidosis

is due to Sjögren’s syndrome per se or due to associated 
disorders. The spectrum of  renal disease includes interstitial 
nephritis which can manifest as distal RTA, proximal 
RTA, tubular proteinuria, nephrogenic diabetes insipidus; 
glomerular diseases or renal failure.[3] The most common 
manifestations are related to tubular dysfunction which 
results from chronic interstitial nephritis.[3,4] 

Although the incidence of  osteomalacia in pSS patients with 
RTA has been reported to range from 25 to 45%,[6,7] but to 
best of  our knowledge, only 6 cases have been reported 
of  metabolic bone disease as a primary manifestation in 
pSS to date[8-13] [Table 2]. Four of  these patients had distal 
RTA while the other two cases had a combined picture 
of  distal and proximal tubular dysfunction. In proximal 
RTA, renal phosphate loss is the principal contributing 
factor to osteomalacia, while in distal RTA, a combination 
of  acidosis and hypophosphatemia are implicated, and 
coexisting vitamin D deficiency may be an aggravating 
factor.[14] Osteomalacia has not been described in absence 
of  RTA in pSS.[14]

Here, we present a report of  three cases that presented 
to us with a clinical picture of  MBD and on further 
evaluation were found to have evidence of  RTA, which 
on further work up was found secondary to pSS. All three 
patients had evidence of  distal RTA, while patient 2 and 
3 also had involvement of  proximal tubules. Although 
the bicarbonate loading test was not done in our patients 
2 and 3, the generalized aminoaciduria and albuminuria 
in both these patients favored at least some proximal 
tubular involvement. Fanconi’s syndrome is a rare kidney 
manifestation in Sjögren’s syndrome. To the best of  our 
knowledge, only ten case of  Fanconi’s syndrome in pSS 
have been published to date.[15-22] It may be complete 
including proximal tubular acidosis or incomplete with the 
absence of  glucosuria and intact TmHCO3. Contrasting 
with the usual preservation of  distal tubular function 
in adult Fanconi’s syndrome, it may exhibit at least one 
distal tubular abnormality when it is associated with pSS. 
Although Fanconi’s syndrome is a well-known cause of  
osteomalacia,[23] we could find only 2 case reports of  

metabolic bone disease as a presenting manifestation in 
pSS in association with proximal tubular dysfunction[9,13]  
[Table 2]. In one of  these cases, proximal tubule dysfunction 
was noted by urinary excretion of  beta 2 microglobulin and 
in another case by diffuse aminoaciduria and glucosuria. 
Both these patients also showed characteristics of  distal 
tubular dysfunction, such as alkalized urine in presence of  
systemic acidosis as shown in our patients. 
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