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Although the kidneys are infrequently involved in sarcoidosis, physicians involved in
taking care of sarcoidosis patients need to be aware of this possibility in order to
diagnose and treat this dangerous disorder before it causes serious damage. Sarcoidosis
may either involve the kidneys directly or cause renal failure secondary to
hypercalcaemia, hypercalciuria and nephrocalcinosis.

Hypercalcaemia is an important complication of sarcoidosis. It is caused by
overproduction of 1,25-dihydroxyvitamin Dj (calcitriol or calcitriol) by activated
macrophages and the granulomatous tissue. Calcitriol, in turn, causes increased absorption
of calcium from the gut. Hypercalcaemia is not specific to sarcoidosis as it is found in other
granulomatous, as well as nongranulomatous, disorders, including tuberculosis,
coccidioidomycosis, histoplasmosis, leprosy and Wegener’s granulomatosis.

Renal sarcoidosis
Incidence

Clinically manifest renal involvement is rare in sarcoidosis [1-3]. In A Case—Control
Etiologic Study of Sarcoidosis (ACCESS), clinical involvement of the kidneys was
observed in only 0.7% of patients (table 1) [4], although as many as 20% of patients with
sarcoidosis show granulomas in the kidneys [5-8]. Autopsy studies in Japanese patients
reveal an incidence of 26% [9]. BERGENER et al. [10] diagnosed 46 patients with sarcoidosis
between 1995 and 2002. Fifteen (32%) of these patients exhibited renal abnormalities, of
whom 10 underwent kidney biopsy. Six patients exhibited nephrocalcinosis, of whom
two showed granulomatous interstitial nephritis, one interstitial nephritis without
granuloma and one immunoglobulin (Ig) A glomerulonephritis. In two patients, they
found a combination of granulomatous interstitial nephritis with either nephrocalcinosis
or IgA glomerulonephritis. Renal involvement was present only in patients with chronic

Table 1. - Organ involvement in sarcoidosis

First author Scope Organ involvement %

Ref.

[Ret] lungs Skin EN LN/ Eye Liver NS Cardiac Spleen Ca?* Renal
(chronic) spleen metab

SitzeacH [1]  World 87 9 17 28 NA  NA 4 NA NA 11 NA

JAMES [3] UK* 88 18 34 39 27 10 9 3 12 18 1

BaugHman [4] ACCESS 95 159 83 118 115 83 46 23 4.6 3.7 0.7

EN: erythema nodosum; LN: lymph node; NS: nervous system; metab: metabolism; ACCESS: A Case—Control
Etiologic Study of Sarcoidosis; NA: not available. *: Royal Northern Hospital, London, UK (now closed).
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RENAL SARCOIDOSIS AND HYPERCALCAEMIA

sarcoidosis, whereas patients with Lofgren’s syndrome showed no renal involvement [10].
The renal involvement may be the initial manifestation of sarcoidosis, may appear during
the course of the illness or follow the onset of the disease after many years. Occasionally,
chronic hypercalcaemia or nephrolithiasis may be the only presenting feature of renal
sarcoidosis [11].

Diagnosis

The criteria for establishing the diagnosis of sarcoidosis are: 1) compatible clinical or
radiographic evidence of multisystemic involvement; 2) histological evidence of
noncaseating granuloma (fig. 1); and 3) negative results from special stains, cultures
and serological studies for other entities (e.g. absence of acid-fast bacilli or fungi in
sputum, body fluids or tissue biopsy specimens; negative complement fixation test results
for coccidioidomycosis, histoplasmosis and brucellosis; and negative PCR for Whipple’s
disease) [12]. A diagnosis based on only one of these features is misleading since clinical
or radiological manifestations present too wide a spectrum of differential diagnoses,
whereas noncaseating granulomas may be caused by bacteria, fungi, viruses and chemical
agents. Occasionally, lymphoma and malignancy can also generate a granulomatous
reaction [13].

Clinical features

Renal disease in sarcoidosis may be divided into the following clinical categories
(table 2).

Granulomatous interstitial nephritis. Although 20% of patients with sarcoidosis may
show granulomas in the kidneys, development of the clinical syndrome of granulomatous
interstitial nephritis is unusual. UTAS et al. [14] described a patient who had developed
mild proteinuria. Creatinine clearance was 60 mL-min™', renal biopsy showed typical
noncaseating granulomas with normal glomeruli, chest radiography and gallium scan
results were normal, and the patient exhibited uveitis. Thus, the patient most probably
had sarcoidosis. Nevertheless, in a review of 1,010 renal biopsy procedures, SCHWARZ
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Fig. 1. — Renal biopsy specimen showing noncaseating granulomas with many multinucleate giant cells
(haematoxylin—eosin stain).
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Table 2. - Types of renal involvement in sarcoidosis

Granulomatous interstitial nephritis

Glomerulonephritis

IgA nephropathy (Berger’s disease and glomerular disease)
Renal cell carcinoma

Granulomatous vasculitis or renal angiitis

Nephrocalcinosis and nephrolithiasis

Ig: immunoglobulin.

et al. [15] found only six instances of granulomatous interstitial nephritis, all of which were
caused by drugs; none were related to sarcoidosis. In another study of 76 cases of
granulomatous nephritis, drugs were the main causative agent [16].

MARIE et al. [17] described a 60-yr-old male with diffuse joint pains, albuminuria and
haematuria. Serum angiotensin-converting enzyme (SACE) and autoantibody screening
results were normal. A renal biopsy specimen showed interstitial and granulomatous
nephritis; direct immunofluorescence and Ziehl-Nelson test results were negative.
Abdominal and thoracic computed tomography, echocardiography, and accessory
salivary gland and duodenum biopsy results were normal. Despite corticosteroid therapy,
the patient’s renal function and general condition deteriorated. Biopsy of the ileum
revealed the changes of Whipple’s disease, and PCR analysis of ribosomal RNA
demonstrated the presence of Tropheryma whipplei [17]. This patient not only showed no
clinical or radiological evidence of sarcoidosis but also failed to respond to corticosteroids.
This unusual presentation necessitated further evaluation, which confirmed the presence of
a rare illness. This case shows that, if all of the criteria recommended for diagnosing
sarcoidosis are not met, a diagnostic error is likely to appear.

MANEs et al. [18] described a 59-yr-old male with acute renal failure, hypercalcaemia,
anaemia and unilateral facial nerve palsy. Renal biopsy revealed interstitial granulo-
matous nephritis. Corticosteroid therapy produced normalisation of calcium level,
recovery of renal failure and disappearance of 7th cranial nerve paralysis. In this patient,
renal failure appeared with the advent of other manifestations of sarcoidosis, and the
patient responded accordingly.

Glomerulonephritis. The histological changes of focal segmental sclerosis, membranous
glomerulonephritis, mesangioproliferative glomerulonephritis, IgA nephropathy and
crescentic glomerulonephritis have been described sporadically. Most such patients have
either proteinuria or clinical nephrotic syndrome. Hypertension occurs frequently but is
rarely a serious problem.

Membranous glomerulonephritis (nephropathy) associated with nephrotic syndrome
has been seen in sarcoidosis. Renal biopsy shows membranous nephropathy with or
without granulomas, and electron microscopy may reveal typical subepithelial deposits.
Corticosteriods are effective [19-22]. Glomerular involvement is rare. The mechanism of
glomerular injury is not known, but IgG and complement deposits have been observed
[23]. In one patient with crescentic glomerulonephritis and granulomas, antineutrophilic
cytoplasmic antibodies were observed [24]. In another patient with granulomatous
glomerulonephritis, the diagnosis of Wegener’s granulomatosis was entertained [25].
These patients do not satisfy the diagnostic criteria for sarcoidosis and most probably
represent cases of vasculitis.

Immunoglobulin A nephropathy (Berger’s disease) and glomerular disease. Mem-
branous and proliferative glomerular abnormalities have both been described in
sarcoidosis. In 1968 in France, BERGER and HINGLAIS [26] first described IgA
nephropathy. The histological picture is characterised by mesangial deposition of IgA,
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variable amounts of complement component 3, IgM and IgG associated with mesangial
proliferative glomerulonephritis. Although the cause remains unknown, clinical
exacerbations usually follow a viral illness. TAYLOR and ANSELL [27] reported a
sarcoidosis patient with IgA nephropathy and nephrotic syndrome. NISHIKI et al. [28]
observed a similar patient who also had thyroiditis. Both of these patients responded to
corticosteroid therapy. SCHMIDT et al. [29] described the case of a 39-yr-old male who
developed end-stage renal failure due to IgA nephropathy and received a renal transplant.
After 17 months, the patient developed a massive pleural effusion and finger clubbing.
Lung and pleural biopsy revealed noncaseating granulomas. He responded to
corticosteroids [29]. HAMADA et al. [30] reported one definite and two subclinical cases
of IgA nephropathy during the course of sarcoidosis. These anecdotal studies, however,
do not reveal the precise incidence of, or nature of, the relationship between sarcoidosis
and IgA nephropathy. It is not usual practice to obtain renal biopsy specimens from
patients with sarcoidosis unless renal function is severely impaired; hence, the incidence of
subclinical nephropathy remains unknown.

Renal carcinoma and sarcoidosis. 1t is well known that sarcoid granulomas may be
found in regional lymph nodes draining carcinomas or lymphomas. Granulomas have
also been found in cancerous or lymphomatous tissue. This local or limited
granulomatous response should not be confused with multisystemic sarcoidosis
(table 3). Occasionally, a necoplasm, particularly renal, testicular or breast, may
produce bilateral hilar adenopathy. Rarely, sarcoidosis and cancer may coexist in the
same patients. By applying strict diagnostic criteria, most reported cases can be separated
into a local granulomatous reaction and multisystemic sarcoidosis.

A 53-yr-old male was found to have microalbuminuria. His serum creatinine level was
1.4 mg-dL". Renal biopsy showed a perivascular granuloma and renal ultrasonography
suggested renal cell carcinoma. At operation, a papillary adenocarcinoma of the right
kidney was found. The rest of the kidney was normal, except for a small granulomatous
lesion, on histological examination. The chest radiograph and SACE and calcitriol levels
were normal. This represents a localised sarcoid reaction to renal cancer and not systemic
sarcoidosis [31]. MARINIDES et al. [32] described a patient with a renal papillary
adenocarcinoma and associated granulomatous reaction in the same kidney. Hyper-
nephroma has also been described as causing or coexisting with a granulomatous
response similar to sarcoidosis [33-35].

Table 3. - Differences between a nonspecific local sarcoid reaction due to a cancer and multisystemic
sarcoidosis

Local sarcoid reaction Multisystemic sarcoidosis
Organ involvement Usually one More than one
Age yrs Any 20-50
Chest radiograph Usually normal or atypical with Abnormal in 90% and typical

unilateral involvement for sarcoidosis

HRCT May suggest cancer May suggest sarcoidosis
Elevated SACE % <5 >60
Kveim-Siltzbach test Negative Positive
BALF lymphocytes Absent Present
Slit-lamp examination Normal Positive in 15-20%
Hypercalcaemia May be present in some cancers Present in 13%
Whole-body gallium scan Localised uptake Multisystemic uptake

HRCT: high-resolution computed tomography; SACE: serum angiotensin-converting enzyme; BALF: broncho-
alveolar lavage fluid.
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Granulomatous vasculitis. Although hyaline deposits in arterial walls occur frequently in
sarcoidosis, true obliterative granulomatous involvement of the renal arteries is
uncommon. When it occurs, it is usually associated with severe hypertension and
carries a poor prognosis.

Hpypercalciurialnephrocalcinosis.  Persistent  hypercalciuria may lead to
nephrocalcinosis, renal stones with obstruction of the collecting tubules and finally
renal failure. Renal stones were the presenting feature of sarcoidosis in 3.6% of 110
consecutive Italian patients with histologically proven sarcoidosis, followed by RizzAaTo
et al. [2] at a sarcoidosis clinic in Milan, Italy. HAMADA e al. [30] found renal impairment
mostly in patients with hypercalcaemia, but nephrocalcinosis was not found in all cases.

Vitamin D and calcium metabolism

Vitamin D is both a hormone and a vitamin. The prohormone vitamin Dj3 is produced
in the skin through the effect of ultraviolet light (ultraviolet B) and transported to the
liver, where it is hydroxylated to 25-hydroxyvitamin D3, which, in turn, is hydroxylated
in the kidney to form the most active metabolite of vitamin D, calcitriol. Its production in
the kidney is closely regulated by parathyroid hormone and serum phosphate. Calcitriol
functions like a steroid hormone by binding to specific receptors and initiating the gene
transcription of various proteins. Its binding to specific receptors in the intestine and
generation of calcium-binding proteins increases calcium absorption. Calcitriol, by
binding to specific receptors in bone cells, stimulates osteoblasts to make osteocalcin, the
specific protein involved in bone mineralisation and differentiation of stem cells in the
bone marrow. It increases the formation of osteoclasts involved in bone resorption.
Calcitriol influences the differentiation of cells in the haematopoietic system, and T- and
B-lymphocyte function. It inhibits proliferation of cancer cells.

Synthesis and source of 1,25-dihydroxyvitamin D;

The most active metabolite of vitamin D, calcitriol, is produced in the kidney from 25-
hydroxycholecalciferol (25-(OH)D3), which is produced in the liver. BELL et al. [36] reported
that, in three sarcoidosis patients with hypercalcaemia, plasma levels of calcitriol were high
when calcium levels were raised and fell when calcium levels returned to normal either
spontaneously or after prednisone therapy. Further evidence that abnormally high levels of
calcitriol occur in hypercalcaemic sarcoidosis patients was provided by MITCHELL et al. [37],
who reported a 28-yr-old female with hypoparathyroidism who had required vitamin D
therapy since the age of 19 yrs. She developed sarcoidosis and became hypercalcaemic. On
cessation of vitamin D therapy, her calcium levels returned to normal, but the
administration of hydrocortisone caused hypocalcaemia. Her plasma calcitriol level was
three times the highest level recorded in a patient with hypoparathyroidism undergoing
treatment with vitamin D [37]. Another patient studied by ZIMMERMAN et al [38] had
hypoparathyroidism but was able to discontinue vitamin D treatment with maintenance of
normal serum calcium levels when sarcoidosis developed. An elevated serum concentration
of calcitriol, a metabolite synthesised solely in normal nonpregnant human subjects,
occurred in a hypercalcaemic anephric male patient with sarcoidosis [39]. These
observations support the original contention of HENNEMAN et al [40] that the
hypercalcaemia of sarcoidosis is a form of vitamin D intoxication and also establish that
the hormone is produced at an extrarenal site. ADAMS et al. [41] showed that calcitriol causes
hypercalcaemia in sarcoidosis and that macrophages from patients with active disease are
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the synthetic source of hormone. MASON et al [42] identified a similar metabolite in
preparations of sarcoid granulomas incubated with calcitriol. The identity of the hormone
and its origin are now known, but the question remains as to why nature bothers to produce
this hormone. There has to be a reason. Albert Einstein wrote, in a letter to his friend Max
Born, "I cannot believe that God would choose to play dice with the world" [43]. Is the
production of calcitriol solely for the purpose of causing damage to tissue? Is it produced to
protect the body from an uncontrolled wild immunological response? Of course, there is the
third possibility that the hormone is a harmless by-product.

Role of 1,25-dihydroxyvitamin D;

The following lines of evidence support an immunoregulatory role for calcitriol: 1) the
presence of high-affinity intracellular receptors for calcitriol (vitamin D receptors (VDRs))
in lymphocytes, macrophages and dendritic cells [44, 45]; 2) the inhibition by calcitriol of
mitogen-induced lymphocyte proliferation and immunoglobulin production [46]; 3) the
reduction by calcitriol of interleukin (IL)-2 production by lymphocytes [47]; and 4) the
enhancement by calcitriol of the ability of macrophages to inhibit proliferation of
Mycobacterium tuberculosis in vitro [48, 49]. Thus, the hormonal form of vitamin D seems
to possess a role similar to that of cytokines. The precise lesion that controls the abnormal
regulation of calcitriol synthesis is obscure, but it may be due to a defective feedback
control of calcitriol production at the site of synthesis in macrophages or in target cells for
calcitriol, such as lymphocytes. Production of the hormone may, thus, be part of the
normal immune response in retaliation to antigenic stimulation, and may induce secretion
of other mediators. Calcitriol modulates the cytotoxic and antibody-producing functions
of lymphocytes. The action depends on the threshold of VDR expression, and is mediated
through inhibition of the T-cell cytokine IL-2. Calcitriol retards interferon gamma (IFN-v)
synthesis by T-cells, and this may act as part of the control of calcitriol synthesis by
macrophages that produce the hormone when stimulated by IFN-y. The inhibition of Ig
production is due to direct suppression of T-helper cells or macrophages [50]. The presence
of VDRs in T-cell-mediated natural killer cells indicates that calcitriol may modulate the
immune response to viral and neoplastic processes [51, 52].

Hypercalcaemia

Hypercalcaemia is one of the most common biochemical abnormalities found in
clinical practice. It may be discovered when serum calcium level is measured as a
screening test or as part of the evaluation for fatigue, unexplained weakness,
neuromuscular disability, renal stones or osteopenia. The three most common causes
of hypercalcaemia are primary hyperthyroidism, granulomatous disorders and
malignancy. Disturbance of vitamin D metabolism contributes to a state of disordered
calcium homeostasis in these disorders. In granulomatous disorders, including
sarcoidosis, Crohn’s disease, tuberculosis, leprosy and coccidioidomycosis, the
inappropriate endogenous overproduction of the metabolite calcitriol by activated
macrophages and granulomas is responsible for hypercalcaemia and hypercalciuria.

The reported incidence of hypercalcaemia in sarcoidosis ranges 2-63% [53]. The
frequency, with a few exceptions, tends to be higher in North American series; the
highest, 63%, was reported by McCORT et al. [54]. CUMMINGS [55] found calcium levels of
>11 mg-100 mL™" in 35% of patients. MAYOCK et al. [56], in their review of 509 patients,
recorded a frequency of 17%. Only six of the 62 patients of SCADDING [57] in London,
UK showed serum calcium levels of >11.0 mg-100 mL™'. MATHER [58] reported a still
lower prevalence: only four of 86 untreated patients with sarcoidosis exhibited
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hypercalcaemia. In Finland, PUTKONEN et al. [59] could find only two patients with high
calcium levels in a series of 60. There is no conclusive evidence that race, age, sex,
occupation or geographical distribution influence the development of hypercalcaemia.
Although hypercalcaemia appears to be a consistent feature, the studies showing an
excessively high frequency of occurrence need to be revised. It is reasonable to accept the
incidence of 11% noted by JAMES et al. [60] in their worldwide review of 3,676 patients
with sarcoidosis. Hypercalcaemia is usually transient in subacute sarcoidosis and
fluctuate and persistent in chronic sarcoidosis, depending on the activity of the disease.
Furthermore, hypercalcaemia may occur only at a certain phase during the long course
of chronic sarcoidosis. Consequently, to get a true picture of calcium abnormality, serum
calcium levels must be measured regularly and consistently over a long period of time. It
has been suggested that hypercalcaemia is more frequent during the summer months,
when exposure to the sun is at its peak [61, 62]. However, this is not the case.
Hypercalcaemia occurs frequently in sarcoidosis patients in London (UK), Reading
(UK), New York (NY, USA) and Lisbon (Portugal). Besides, PUTKONEN et al. [59] found
lower levels in summer months and slightly higher mean levels in late autumn.

HARRELL and FISHER [63] were the first to recognise the relationship between vitamin D
and sarcoidosis. In 1939, they described the presence of hypercalcaemia in six of 11
patients with sarcoidosis. In one of their patients, serum calcium level rose from 9.6 to
14.2 mg-dL™" after consumption of cod liver oil. These authors made three pertinent
clinical observations: 1) hypercalcaemia is a feature of sarcoidosis; 2) consuming a
vitamin-D-rich diet results in aggravation of hypercalcaemia; and 3) vitamin D might be
related to the calcium abnormality in sarcoidosis. Soon afterwards, HEMMEMAN et al. [40]
postulated that the disordered calcium homeostasis in sarcoidosis patients was strikingly
similar to that seen in patients with vitamin D intoxication. In 1963, TAYLOR et al. [64]
observed that, in 345 patients with sarcoidosis in North Carolina (USA), mean serum
calcium level in the winter months was 9.89 mg-dL™', but rose to 10.26 mg-dL™" in one of
the present author’s patients who showed a response to corticosteroids, whereas,
amongst 12,027 controls, the levels during winter and summer months remained
unchanged. In the two hypercalcaemic patients of DENT [65] at University College
Hospital (London, UK), further rises in serum calcium level occurred after whole-body
ultraviolet light irradiation. HENDRIX [66], conversely, gave two hypercalcaemic and
hypercalciuric patients with sarcoidosis a vitamin D-deficient diet and shielded them
from sunlight. In 8 weeks, serum calcium levels became normal, hypercalciuria subsided
and faecal excretion of calcium increased. These observations strengthened the belief that
the development of hypercalcaemia in sarcoidosis was due to enhanced target
responsiveness to vitamin D, increasing calcium absorption in the intestine, increasing
resorption in the bones and increasing excretion in the kidneys.

Clinical features

The symptoms and signs of hypercalcaemia include polyuria and polydipsia, renal
colic, lethargy, anorexia, dyspepsia and peptic ulceration, constipation, depression,
drowsiness and impaired cognition. Patients with malignancy and lymphomas may, in
addition, complain of weight loss.

Hypercalciuria, nephrocalcinosis and renal stones
Hypercalcaemia has long been recognised as a complication of sarcoidosis, but the

importance of hypercalciuria has been less thoroughly appreciated. Nevertheless,
hypercalciuria is three times more common than hypercalcaemia (table 4) [67].
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Hypercalciuria has been reported to be more common in males than females, and, in
London (UK), in Caucasian than in West Indian patients. In patients with abnormal renal
function, hypercalciuria is always present when the patient has sarcoidosis-related
hypercalcaemia. The mechanism of hypercalciuria appears to be threefold: 1) absorptive,
associated with elevated calcitriol levels and abnormal urinary calcium:creatinine ratio; 2)
resorptive, associated with excessive dissemination of sarcoidosis, including in bones, and
high SACE (osteopenia may occur and hypercalciuria persist on a calcium-poor diet); and 3)
associated with osteoclast-activating factor, a bone-resorbing substance [68]. According to
BRrOULIK et al. [69], the urinary excretion rate of calcium is based on the filtered load of
calcium when corrected for urinary calcium excretion; the tubular maximum resorptive rate
for calcium is not increased. These results suggest that calcitriol has no direct effect on renal
calcium handling, and hypercalciuria is due to the flow of calcium from the gut and bone.

Treatment

The magnitude and persistence of the hypercalcaemia are the key indications for
therapy. Severe hypercalcaecmia, defined as a serum calcium concentration of
>14 mg-dL"', is unusual in sarcoidosis. The goals of treatment include: 1) reduction
of oral and intravenous intake of calcium supplements, dietary calcium and vitamin D; 2)
maintenance of an expanded intravascular volume; 3) reduction of the inappropriate
production of calcitriol by sarcoid macrophages and granulomas; and 4) reduction of
calcitriol-induced intestinal calcium absorption and bone resorption.

Prednisone (20-40 mg-day™) is the drug of choice for reducing endogenous production
of calcitriol. Corticosteroids cause a swift decrease in circulating calcitriol and serum
calcium levels within 3-5 days. A decrease in urinary calcium excretion rate soon follows
within 7-10 days (fig. 2). Failure to normalise serum calcium levels after 2 weeks should
lead the clinician to exclude the possibility of a coexisting disorder, including
hyperparathyroidism, lymphoma, carcinoma and myeloma. Once the calcium abnormality
is brought under control, the prednisone dose can be reduced over a period of 4-6 weeks.
Serum calcium and urinary calcium excretion rate need to be monitored frequently. If the
patient develops unbearable corticosteroid side-effects or fails to respond, chloroquine or
hydroxychloroquine should be given. The latter two drugs are known to reduce serum
calcitriol production and serum calcium levels [70-72]. The antifungal drug ketoconazole, a
known inhibitor of cytochrome P450 steroid oxidase, lowers circulating calcitriol and serum
calcium levels; however, the efficacy of these drugs is not widely known [73, 74]. The patient
should be instructed to avoid sunlight, curtail intake of major dietary sources of vitamin D
and calcium, and drink plenty of fluids. The major sources of vitamin D are fish (sardine,
salmon and cod), liver and egg yolk. In the USA and Scandinavia, dairy products are
supplemented with vitamin D, and each quart of milk is fortified with 400 IU of either
vitamin D, or D3, but, in other countries, milk is usually not supplemented (1 quart
(UK)=1.14 L; 1 quart (US, liquid)=0.946 L). These precautions should be strictly adhered
to (table 5). Normocalcaemic patients with sarcoidosis may develop hypercalcaemia, renal

Table 4. - Incidence of simultaneous serum-urine calcium elevation in 75
patients with sarcoidosis

Calcium elevation site Subjects n (%)
Serum or urine 37 (49)
Serum and urine 10 (13)
Urine alone 27 (36)
Serum alone 0 (0)

Modified from [67].
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Fig. 2. — Response of hypercalcaemia to corticosteroid therapy: a) white blood cell (WBC) count, b) eosinophil
density, and c) serum calcium concentration. Double-headed arrows indicate prednisone dose (milligrams-day™);
x-axis corresponds to middle of each month. Response is usually quick and occurs within 1 week

stones and renal failure. Urinary stones due to persistent hypercalciuria can be pulverised
by extracorporeal lithotripsy before resorting to surgery (fig. 3) [75].

Conclusion

The spectrum of sarcoidosis also encompasses renal sarcoidosis, a relatively uncommon
but difficult complication of the disease. Renal disease, if diagnosed early, can be subdued
with judicious use of corticosteroids, antimalarial drugs and immunosuppressive agents.
Renal sarcoidosis may be primary or associated with impaired calcium metabolism.
Although hypercalcaemia and hypercalciuria may both occur in sarcoidosis, the latter is
approximately three times more common than the former.

Table 5. - Precautions for preventing nephrocalcinosis and stone formation in sarcoidosis

Diet . p
Fluid >3-4L-24h
Sodium Restrict intake
Protein Moderate
Calcium Avoid diets rich in vitamin D and calcium
Oxalate Avoid oxalate-rich foods, e.g. rhubarb
Drugs
Diuretics (thiazides) Reduce Ca?" excretion; helpful in patients with hypercalciuria
and recurrent stone formation
Allopurinol If serum urate and urate excretion high
Vitamin D supplements Avoid
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Fig. 3. — Renal stones passed by the patient after successful extracorporeal lithotripsy: a) right kidney; and
b) left kidney. Scale bar=5 mm.

Summary

The classic renal lesion of sarcoidosis is an epithelioid cell granuloma. Distinction from
other diseases that may cause granulomas in the kidney, particularly renal neoplasm,
can be difficult. Sarcoidosis can directly involve various structures in the kidneys,
causing granulomatous nephritis, nongranulomatous nephritis and vasculitis. There-
fore, the firm and final diagnosis of renal sarcoidosis depends on tissue biopsy and a
clinical picture consistent with multisystemic sarcoidosis. Once the diagnosis is
established, therapy includes corticosteroids, antimalarial drugs and immuno-
suppressive agents. Hypercalcaemia rarely causes renal failure; hypercalciuria, however,
is associated with a high incidence of nephrocalcinosis. Hypercalciuria is more frequent
than hypercalcaemia and may be present without hypercalcaemia, but the reverse is not
true. Hypercalcaemia is always associated with hypercalciuria. Abnormalities of calcium
metabolism in sarcoidosis are due to increased production of 1,25-dihydroxyvitamin D3
(calcitriol) by sarcoid granulomas and activated macrophages.

Keywords: Angiotensin-converting enzyme, 1,25-dihydroxyvitamin Ds, hypercalcaemia,
hypercalciuria, nephrocalcinosis, noncaseating granuloma.
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