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Abstract
Background: Sarcoidosis is a multi-system disorder characterized by noncaseating epitheloid granuloma in
multiple organs. However, granulomatous interstitial nephritis in the absence of extrarenal renal lesions is very rare.
Case presentation: A 64-year-old male presented with a weight loss of 10 kg and an increase in serum creatinine
from 1.1 to 4.8 mg/dl over a 1-year period. At admission, no proteinuria or hematuria was found, although serum
creatinine was 5.1 mg/dl and was associated with slight increases in serum angiotensin converting enzyme and calcium
levels. Renal biopsy revealed granulomatous interstitial nephritis with noncaseating epitheloid cells. The patient was
diagnosed with sarcoidosis, although no extrarenal sarcoid lesion was found. Oral prednisolone was effective, with
normalization of serum creatinine levels 2 weeks later. A review of the literature showed that isolated granulomatous
renal sarcoidsosis preferentially affected elderly males, and their serum angiotensin converting enzyme levels were
normal or mildly increased in many cases.
Conclusions: This paper describes a rare case of isolated renal sarcoidosis with acute granulomatous interstitial
nephritis. This case and a relevant review of the literature demonstrate that sarcoid granulomatous interstitial nephritis
should be considered as one of differential diagnoses in elderly male patients with suspected tubulointerstitial nephritis
irrespective of angiotensin converting enzyme levels.

Keywords: Renal limited sarcoidosis; Granulomatous interstitial
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Introduction
Sarcoidosis is a multisystem, granulomatous disease of unknown
cause characterized by the formation of noncaseating epitheloid
granuloma. It has been postulated that the disease is caused by
exposure of a genetically susceptible subject to an environmental agent
[1]. Recently, tumor necrosis factor (TNF)-α has also been investigated
in detail, and it reportedly plays a central role in granuloma formation
[1]. Although sarcoidosis affects all generations, it typically develops in
individuals aged below 50 years, with the incidence peaking between 20
and 39 years [2]. Laboratory presentation often includes elevated serum
calcium, angiotensin converting enzyme (ACE), and lysozyme levels
[3-5]. Although granulomatous lesions preferentially involve the lung
and intrathoracic lymph nodes, they may also involve any organ such
as the skin, eyes, liver, and kidney [1,4,5]. Renal injuries in sarcoidosis
are primarily caused by hypercalcemia and/or hypercalciuria, which
lead to nephrocalcinosis, nephrolithiasis, and renal dysfunction [6].
It has been reported that granulomatous interstitial nephritis (GIN)
associated with sarcoidosis is found in 7%-27% autopsy cases of
systemic sarcoidosis, although many of these cases exhibit clinically
silent renal symptoms [7,8]. The incidence of clinically relevant renal
GIN is therefore very low, and it is difficult to identify accurately [9].
We recently encountered a patient with acute kidney injury due to
sarcoid GIN who had no evidence of extrarenal sarcoid in any other
organ. To the best of our knowledge, 29 cases of isolated renal GIN
have been reported till date. Here we describe a rare case and present a
review of the relevant literature.

Case Report
A 64-year-old male who was undergoing treatment for hypertension
and hyperuricemia was referred to our hospital with a rapid increase in
serum creatinine level from 1.1 mg/dL to 4.8 mg/dl and a weight loss of
10 kg over a 1-year period.
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On admission, his blood pressure was 118/76 mm Hg, body
temperature was 36.7°C, height was 169.9 cm, and weight was 57.9
kg. Physical examination showed no abnormalities in the heart,
lungs, and abdomen. His lymph nodes were not palpable. Urinalysis
revealed neither proteinuria nor hematuria, although urinary β2microglobulin levels were markedly increased to 8430 μg/l (normal,
<230 μg/l). Hematological findings were as follows: erythrocyte count,
341×104/μl; hemoglobin, 10.5 g/dl; leukocyte count, 5720/μl; and
platelet count, 20.3×104/μl. Blood chemistry revealed the following:
blood urea nitrogen, 63.1 mg/dl; creatinine, 4.84 mg/dl; uric acid,
7.1 mg/dl; potassium, 134 mEq/dl; sodium, 4.7 mEq/dl; chloride, 102
mEq/dl; calcium, 11.8 mg/dl; phosphorous, 4.4 mg/dl; total protein,
7.5 g/dl; albumin, 4.3 g/dl; aspartate aminotransferase, 10 IU/l;
alanine aminotransferase, 11 IU/l; and C-reactive protein, 0.02 mg/
dl. Serological studies revealed the following: serum immunoglobulin
(Ig) G, 1789 mg/dl (normal, 870-1700 mg/dl); serum IgA, 420 mg/
dl (normal, 110-410 mg/dl); serum IgM, 84 mg/dl (normal, 34-220
mg/dl); complement component 3, 88 mg/dl (normal, 63-134 mg/
dl); C4, 32 mg/dL (normal, 13-36 mg/dl); hemolytic complement
activity, 46.0 U/ml (normal, 30-50 U/ml); anti-nuclear antibody, ×80
(speckled); anti-double stranded DNA antibody, 10 IU/ml (normal,
<12 IU/ml). Anti-SS-A and anti-SS-B antibodies, anti-Sm antibody,
and myeloperoxidase- and proteinase 3-anti-neutrophil cytoplasmic
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antibodies were all negative. Computed tomography from the chest
to the pelvis showed normal-sized kidneys, no abnormalities of the
lung field or hilum, and no lymphadenopathies. Ophthalmological and
dermatological examinations showed no findings suggestive of uveitis,
scleritis, or cutaneous sarcoidosis. An electron cardiogram appeared
normal, while gallium scintigraphy showed no abnormal uptake.
Renal biopsy was performed on the fourth day of admission. The
biopsy specimen contained 17 glomeruli on light microscopy, none
of which were globally sclerotic. Approximately half the glomeruli
were rather collaptic, with the remainder showing no mesangial
proliferation, capillary wall abnormalities, or crescent formation
(Figure 1a). Numerous granulomas of various sizes were diffusely
distributed throughout the interstitium (Figure 1b). These granulomas
were composed of noncaseating epitheloid and multinucleated giant
cells and were surrounded by a marked infiltration of mononuclear
cells (Figure 1c). Immunofluorescence studies and Ziehl-Neelsen
staining for acid-fast bacilli were both negative.
Following the renal biopsy, serum ACE and lysozyme levels
increased to 28.0 U/l (normal, 6-21 U/l) and 53.5 μg/ml (normal, 3-10.6
μg/ml), respectively. On the basis of the above-mentioned findings, the
patient was diagnosed with isolated renal sarcoid GIN; 30 mg/day of
oral prednisolone was subsequently initiated. Two weeks later, serum
creatinine and calcium levels decreased to 2.5 mg/dl and 8.0 mg/dl,
respectively. At the final follow-up visit a year later, the prednisolone
dose was tapered to 6 mg/day, and his laboratory data revealed a serum
creatinine level of 2.0 mg/dl, a serum calcium level of 9.2 mg/dl, and a
urinary β2-microglobulin level of 2140 μg/l.

a

Discussion
GIN is a rare histological diagnosis found in 0.5%-0.9% of native
renal biopsies [10,11]. GIN is reportedly associated with infections,
medications, sarcoidosis, tubulointerstitial nephritis with uveitis
syndrome, granulomatosis with polyangiitis, oxalosis, and gout, and
it is also observed in an idiopathic form [12]. In the present case,
Ziehl-Neelsen staining was negative, and uveitis, oxaluria, and antineutrophil cytoplasmic antibodies were not observed. Neither antimicrobial agents nor nonsteroidal anti-inflammatory drugs, which
are well-known causes of GIN, had been administered. Our patient
also fulfilled the diagnostic criteria for sarcoidosis [13] as follows: 1)
presence of noncaseating epitheloid granulomas, 2) elevation of serum
ACE levels, and 3) elevation of serum calcium levels.
Sarcoidosis is a chronic, multisystem, inflammatory disorder of
unknown origin, characterized by the formation of noncaseating
epitheloid granulomas in the involved organs. The disease most
commonly involves the lungs and intrathoracic lymph nodes, but any
organ such as the skin, eyes, liver, and kidney may be affected [1,14,15].
Clinically relevant renal injury has been reported to occur in only a
small percentage of patients with sarcoidosis, with the majority of renal
injuries being caused by hypercalcemia and/or hypercalciuria, which
lead to renal stone disease and nephrocalcinosis [16]. Hypercalciuria
and hypercalcemia have been reported to occur in 40% and 11% patients
with sarcoidosis [1]. The incidence of GIN in patients with sarcoidosis
is uncertain. Although GIN is a widely- and well-known manifestation
of sarcoidosis, clinically apparent sarcoid GIN is generally thought to
be very rare [17]. On the other hand, autopsy studies identified sarcoid
GIN in many patients with a clinically silent condition [17-19].
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Figure 1: Light microscopic findings. (a) Neither proliferative changes nor glomerular capillary wall abnormalities are observed. Mononuclear cell infiltration and
periglomerular fibrosis are seen around the glomerulus. (b) Many granulomas, which are positive for fuchsine and varied in sizes, are diffusely seen in the interstitum.
(c) Note that the giant granuloma is composed of non-caseating epitheloid (oval) and multinucleated giant cells (small arrows). Marked mononuclear cell infiltration
is also observed around the granuloma. G: glomerulus. (a) and (c) Periodic acid-methenamine-silver stain, and (b) Elastica-Goldner stain. Original magnification: (a)
×200; (b) ×40; and (c) ×100.
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The present patient was diagnosed with isolated renal sarcoid GIN
on the basis of no specific findings on computed tomography from
the chest to the pelvis, no abnormal uptake on gallium scintigraphy,
and an absence of disease in ophthalmological and dermatological
examinations. Isolated renal sarcoid GIN is an extremely rare entity,
and, to the best of our knowledge, only 29 cases have been reported in
the literature published till date. Table 1 shows the characteristics of
our patient and the 29 previously reported patients with isolated renal
sarcoid GIN. The male to female ratio was 19:12 and the age range was
13-81 years. Seven patients were younger than 40 years, while 12 were
older than 60 years. In contrast, sarcoidosis has been reported to affect
females and young adults more frequently, with the incidence peaking
between 20 and 39 years of age [2,20,21]. While these differences in
age and male to female ratio characterize isolated granulomatous renal
sarcoidosis, the precise cause for this variability remains uncertain.
The mean serum creatinine level in 24 patients was 4.7 ± 2.8 mg/dl,
and all patients exhibited a rapid increase in serum creatinine levels.
Hemodialysis on admission was necessary in three patients. Proteinuria
was minimal or negative in all but six patients, who exhibited levels of
1 to 3.6 g/day [22,23]. Hypercalcemia was observed in 5 of 28 patients
(17.9%), an incidence equivalent to that reported previously (10%20%) for sarcoidosis [24,25]. Hypercalcemia in sarcoidosis has been
reported to associate with elevations of 1, 25-vitamin D3 produced by
macrophage of sarcoid granuloma [1]. Unfortunately, 1, 25-vitamin

D3 was not measured in the present case. All patients were treated
with prednisolone. The initial dose varied for each patient, although
it was approximately 0.5-1 mg/kg/day. More recently diagnosed
patients were treated with prednisolone combined with infliximab,
mycophenolate mofetil, and azathioprine [24, 26-29]. These drugs
were added so that the dose of prednisolone could be tapered or its
efficacy could be improved. Among these drugs, infliximab, a TNF-α
antibody, appears to be the most effective agent against sarcoidosis
because TNF-α plays a critical role in the recruitment of T cells and
formation of granulomas [1]. All patients except two (cases 16 and 18),
who subsequently became hemodialysis-dependent, responded well to
steroid therapy and showed a good prognosis. The three patients who
underwent urgent hemodialysis on admission were able to discontinue
this therapy [30,31].
Interestingly, serum ACE levels were elevated in only 10 of 25
patients, with the degree of elevation in case 25 and our patient being
very mild at 22.6 U/l (normal, 8.3-21.4 U/l) and 28.0 U/l (normal,
6-21 U/l), respectively. ACE is generally produced by pulmonary
endothelial cells, but it is also produced by epitheloid cells under
pathological conditions [32]. Measurement of serum ACE levels is
valuable in the diagnosis of sarcoidosis and follow-up of disease activity
[33], and it reportedly increases in 68%-86% patients with untreated
sarcoidosis [1,34,35]. In comparison, the incidence of increased serum

Case (reference)

Age/Gender

Cr (mg/dl) [Ccr (mL/min)]

UP (g/day) [dipstick]

Calcium

ACE

Therapy

1. [14]

44/F

7.1

0

normal

NA

PSL 60/0 mg

Final follow-up
Cr 1.3 at 8 mo

2. [15]

48/M

8.0

[+]

normal

normal

PSL 60 mg

Cr 4.0 at 1.5 mo

3. [16]

66/F

4.3

1.2

NA

NA

PSL 20 mg

Cr 1.9 at 15 mo

4. [17]

57/F

4.95

0.5

normal

high

PSL 1 mg/kg

Cr 2.3 at 89 mo

5. [18]

26/M

5.3

0.36

NA

NA

PSL 30mg

Cr 3.0 at 14 mo

6. [19]

48/F

1.9

1.0

normal

high

PSL 60 mg

Cr 1.0 at one mo

7. [20]

14/F

5.13

0.4

normal

NA

PSL 40 mg

CCr at 3 mo

8. [11]

F

[5]

NA

normal

HD+

Ccr 18 at 48 mo

HD+

Ccr 40 at 11 mo

9. [11]

M

[2]

NA

normal

10. [11]

48~71 F

[6]

NA

normal

11. [11]

M

[19]

NA

normal

high in one

PSL 0.5-1 mg/kg

Ccr 20 at 12 mo
Ccr 27 at 73 mo

12. [11]

M

[20]

NA

normal

13. [21]

71/F

6.0

NA

high

high

PSL 1 mg/kg

Ccr 20 at 17 mo

14. [22]

35/M

4.5

< 0.5

normal

normal

PSL 60 mg

HD at 15 mo

15. [22]

70/M

4..0

0.8

high

high

PSL 30 mg

Ccr 21 at 9 mo

16. [22]

69/F

3.4

< 0.2

normal

normal

PSL 30 mg

HD at 3 mo

17. [22]

64/F

3.4

0.4

normal

normal

PSL 40 mg

Ccr 55 at 48 mo

18. [22]

69/M

5..6

0.2

normal

high

PSL 40 mg

Ccr 29 at 3 mo

19. [22]

70/M

14.2

0.9

NA

normal

HD + PSL 40 mg*

Ccr 22 at 56 mo

20. [22]

72/M

4.5

0

normal

high

PSL 20 mg

Ccr 31 at 7 mo

21. [23]

41/F

2.1

3.6

normal

normal

PSL 60 mg

Cr 1.43 at 17 mo
Cr 3.5 at 8 mo

Cr 2.1 at 6 mo

22. [24]

80/M

7.1

0.37

normal

low

PSL 60 mg + AZ

23. [25]

62/M

2.42

1.1

high

high

PSL 20 mg

Cr 1.5at 4 mo

24. [26]

13/M

2.4

1.2

normal

normal

PSL 1 mg/kg* + IFX

Cr 1.6 at 10 mo
Cr 1.1 at 21 mo

25. [27]

15/M

7.2

+

normal

normal

PSL 40 mg* + MMF

26. [28]

57/M

2.9

1.4

normal

high

PSL 60 mg* + IFX

Cr 1.8 at 17 mo

27. [39]

16/M

1.34

0.46

normal

normal

PSL* + AZ, MMF

Cr 1.06 at one mo
Cr 0.97 at one mo

28. [30]

37/M

5.42

0

high

high

PSL 40 mg

29. [31]

30/M

2.2

0

high

normal

PSL 1 mg/kg

Cr 1.3 at 6 mo

Current case

64/M

4.84

< 0.1

high

high

PSL 30 mg

Cr 0.96 at 52 mo

Ccr, creatinine clearance; Cr, creatinine; UP, urinary protein; ACE, angiotensin converting enzyme; PSL, prednisolone; IFX, infliximab; MMF, mycophenolate mofetil; AZ,
azathioprine; HD, hemodialysis; NA, not available; 60/0 mg, 60 mg every other day.
*Following methylprednisolone pulse therapy. The dose of prednisolone indicates that at initial therapy.
Table 1: Reported cases of isolated renal sarcoidosis showing acute granulomatous interstitial nephritis.
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AGE levels in patients with isolated renal sarcoid GIN was low at
42% (11/26). While the reason for this difference remains unknown,
we speculated that serum ACE levels may depend, at least in part, on
the number of ACE-producing epitheloid cells. The number of ACEproducing epitheloid cells in renal sarcoidosis may be lesser than that
in sarcoidosis involving multiple organs. In particular, pulmonary
involvement is a rich source of ACE [23]. Therefore, it is possible that
serum ACE level may not be a dependable parameter for diagnosing
or evaluating disease activity during follow-up periods in patients with
isolated renal sarcoid GIN.

Conclusions
We reported a rare case of isolated renal sarcoid GIN. Unlike
sarcoidosis involving multiple organs, this disease may preferentially
affect elderly males, and the rate of serum ACE positivity in this
condition may be lower than that in systemic sarcoidosis. Therefore,
it is important to consider the possibility of isolated renal sarcoid GIN
when examining elderly male patients with suspected tubulointerstitial
nephritis, even though the patient exhibits normal serum ACE levels.
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