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Abstract
Background - Renal calculi have been reported to occur in about 10% of patients
with chronic sarcoidosis, but nephrolithiasis as a presentation of this disease
has not been studied.
Methods - The charts of 618 patients with
histologically proven sarcoidosis, seen in
the period October 1978-1992, were reviewed in order to identify nephrolithiasis
at presentation.
Results - Seventeen patients had renal calculi which preceded other manifestations
of sarcoidosis. In six the occurrence of
calculi suggested the diagnosis. Another
eight patients had a previous history of
recurrent colic with calculi. The time intervals between the first calculus and the
appearance of other manifestations of sarcoidosis ranged from one to 25 years, but
it was over four years in only two cases
and all had at least one calculus in the year
before the diagnosis was made. In the other
three patients appearance of the calculus
was distant in time and was probably unrelated to their sarcoidosis. In most cases
the sarcoidosis was chronic and needed
long term treatment with corticosteroids.
Four patients had further calculi during
follow up (one month to 16 years) due
to an improper withdrawal of treatment
decided by the patient in two cases, and
to the reduction in the corticosteroid dose
in the other two.
Conclusions - Calculi were the presenting
feature of sarcoidosis in six (1%) patients,
and were the first manifestation of the
disease in a total of 14 (2.2%). This frequency is over 20 times the likely incidence
of calculi in the general population. Renal
calculi may therefore be a rare primary
manifestation of sarcoidosis. In such cases
the disease is likely to be chronic and to
require long term corticosteroid therapy.
Sarcoidosis should always be suspected in
cases of nephrolithiasis ofunknown origin.
(Thorax 1995;50:555-559)
Keywords: sarcoidosis, nephrolithiasis, hypercalciuria,
hypercalcaemia, renal calculi.

historical evidence2 that showed exacerbations
of hypercalcaemia or hypercalciuria during the
summer when the skin is exposed to more
ultraviolet light. More recently it was recognised that serum levels of 1,25-dihydroxyvitamin D3 were raised in some patients
with sarcoidosis with hypercalciuria and/or
hypercalcaemia.34 An extrarenal overproduction of vitamin D was first reported in
a hypercalcaemic, anephric male patient with
sarcoidosis in 1981.5 The source of this overproduction was found to be in the pulmonary
macrophages of patients with acute sarcoidosis.6 It is suggested that excess vitamin
D may result in increased intestinal calcium
absorption and consequent hypercalcaemia,
hypercalciuria, and renal calculi.
In studies in which hypercalcaemia is defined
as a blood calcium level above 11 mg/dl
(0 11 kg/m3) in more than 50 patients the proportion with hypercalcaemia ranged from 3-8%
to 35-4%.7 In 243 patients studied in Philadelphia whose records were surveyed retrospectively, however, it was only 2-9%,' and of
137 patients studied prospectively only two had
levels above 11 mg/dl which persisted, although
nine others had isolated measurements at this
level.7
Hypercalciuria is found more frequently;
when defined as an excretion of more than
200 mg daily on an intake of 400 mg it occurred
in 36 (62%) of 58 patients with sarcoidosis and
in 7-5% of normal subjects.8 Taking an upper
limit of urinary calcium excretion rate of
300 mg/24 hours, it was found in 77 (40%) of
192 patients in London.9 Using urinary excretion rates of >300 mg/day in men or
>250 mg/day in women, about 2-5% of healthy
adults exhibit hypercalciuria.10
Renal calculi have been found in about 10%
of patients with chronic sarcoidosis in three
studies," -13 with a prevalence ranging from
1 3-3%14ls to 14%8 in others. Curiously, despite a high frequency of renal calculi during
follow up, the possibility of sarcoidosis presenting with nephrolithiasis has never been
evaluated.
We present here a retrospective analysis of
our patients with sarcoidosis, with the aim of
defining the frequency of presentation with
renal calculi, and the incidence of calculi during
follow up.

Abnormal calcium metabolism is a well known
feature of sarcoidosis. In 1954 Henneman et
al' were the first to suggest that the hyper- Methods
calcaemic/hypercalciuric disturbance was Six hundred and eighteen patients with historelated to endogenous overproduction of vit- logically proven sarcoidosis, seen between Ocamin D. Their theory was supported by data tober 1978 and October 1992, were studied.
on intestinal calcium hyperabsorption, and by
The charts of all these patients were reviewed.
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uricaemia or gout.
Patients with a

history of renal colic, but
without evidence of passing a calculus or demonstration of a calculus by urography or ultrasound, have been excluded. Likewise, patients
whose asymptomatic calculi were disclosed at
the first examination (due to pyuria or microscopic haematuria in most cases) are not
included because our aim was to study patients
in which the calculus was the first manifestation
of the disease.
We have noted whenever possible: (1) the
composition of the renal calculi, (2) biochemical data, (3) the time interval between
the onset of renal colic and the appearance of
other manifestations of sarcoidosis, (4) treatment given and why, (5) evolution of the chest
radiograph, (6) chronicity, (7) appearance of
further calculi after diagnosis and treatment
with corticosteroids, (8) the occurrence of
hydronephrosis and surgery (included lithotripsy), and (9) the relationship between sarcoidosis and renal calculi in any single case.
Results
In agreement with the above criteria we excluded 11 patients where renal colic without
calculi preceded the diagnosis of sarcoidosis
and 9 patients with a pulmonary presentation
where calculi were observed at the first examination. In most of them microscopic haematuria or pyuria led to the detection of
asymptomatic renal calculi.
Seventeen of the 618 patients (2*75%) had
renal calculi before the appearance of systemic
signs of sarcoidosis. As a first step in our study
we considered whether the calculi could be
ascribed to sarcoidosis. In three patients the
relation between sarcoidosis and renal calculi
appeared doubtful because of a long time inTable 1 Clinical data of patients presenting with renal calculi
Sex Age Interval between Ist Stage* Other extrapulmonary
manifestationst
at 1st stone and diagnosis

Patient
no.

terval (10 to 14 years, asymptomatic in two of
the three) between the passage of a calculus
and the evidence of sarcoidosis. One patient
had Lofgren's syndrome and two had pulmonary mottling.
The other 14 patients (2-2% of 618) are
described in tables 1 and 2. There were seven
men and seven women with a mean (SD) age
at the time of the first calculus of 43-6 (14-8)
years. Table 1 describes six patients where
investigation of the cause of renal calculi led
to the diagnosis of unsuspected sarcoidosis.
Table 2 describes eight other patients where
the interval between the first renal calculus and
the diagnosis of sarcoidosis ranged from one
to 25 years (being over four years in only two
of them). In all these patients with a long
interval, recurrent colic and renal calculi had
occurred before the diagnosis of sarcoidosis,
and all had at least one calculus in the preceding
year. Sarcoidosis, when discovered, had features suggesting longstanding unrecognised
disease. For example, patient no 12 in table 2
who lived in a small village in southern Italy,
70 km from the nearest hospital, had a history
of recurrent renal colic with many calculi over
25 years. As a result of increasing dyspnoea,
stage III sarcoidosis was discovered involving,
in addition, her liver and multiple lymph nodes.
A chest radiograph had never previously been
performed.
Most of the 14 patients had some pulmonary
impairment as well as some extrapulmonary
manifestations, as shown in the tables. Between
two and 20 determinations of urinary calcium
levels were available in each patient, but in
some we could not find a determination at the
time of the first calculus. Most patients had
hypercalciuria which recurred even during therapy, usually following a reduction in the corticosteroid dose. Hypercalciuria is recorded in
tables 1 and 2 when at least two determinations
were over 300 mg/24 hours before beginning
treatment. One patient (patient 2 in table 1)
had a history of hypercalcaemia (up to 16 mg/
dl) before reaching our clinic. He was treated
elsewhere with calcitonin before his sarcoidosis

Biopsy

Steroid
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Open lung

Long term
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No
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No
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?
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No
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Vocal cord

Long term

5 years

Yes

No
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1
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F
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24
27

3

F

54

4

M

40

5

M

39

6

M

43

15 days
6

monthst

3 months

15 days
1 month

10

days§

II
III

II

Cervical and groin lymph
nodes
Weight loss (10 kg)
Hypercalcaemia (up to
16 mg/dl)*
Hypercalciuria (up to
676 mg/24 h)
Cervical lymph nodes

II

Arthralgias, skin lesions

III
I

Hypercalciuria (up to
462 mg/24 h)
Skin lesions
Hypercalciuria (up to
525 mg/24 h)
1-25(OH)2D3= 56 pgtml

Cervical and groin lymph
nodes
Hoarseness

Daniel's

node

* According to chest radiography at time of diagnosis of sarcoidosis (no stage changes during follow up).
t At the time of diagnosis.determinations over 14
mgldl in one week) was demonstrated three months before diagnosis.
t Hypercalcaemia (three
S This patient had renal calculi and chest radiography suggested stage I sarcoidosis one year before, but the disease went unrecognised.

dunng follow
up
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Those who had a history of renal calculi before
the appearance of sarcoidosis were included in
the study and are the basis ofthe present report.
In all these patients the other more common
causes of hypercalciuria and/or renal calculi
were excluded. None had evidence of hyper-
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Table 2 Clinical data ofpatients in whom renal calculi preceded the systemic manifestations of sarcoidosis
Steroid
Patient Sex Age Interval between
Stage* Other extrapulmonary
Biopsy
at 1st 1st stone and
no.
therapy
manifestationst
manifestations of
sarcoidosis

7

F

37

16 years

8

M

29

3 years

I-II

9

F

56

3 years

I

III

10

M

43

1 year

II-III

11

F

48

4 years

I-II

12

F

60

25 years

III

13

F

59

3 years

III

Hypercalciuria (up to
420 mg/24 h)
Left posterior uveitis
Hypercalciuria (up to
318 mg/24 h)
Arthralgias
Cervical lymph nodes
Hypercalciuria (up to
393 mg/24 h)
Hypercalciuria (up to
359 mg/24 h)
liver impairment
Multiple lymph nodes

Multiple lymph nodes,

Chronic

Further calculi
during follow
up

Scalene lymph node

Long term

16 years

Yes

Many

Mediastinoscopy

Long term

9 years

Yes

Seven

Peripheral lymph

Long term

4 years

Yes

No

Yes

No

Open lung

Long term
Long term

5 years

node
Scalene lymph node

30 months Yes

One

Liver
Peripheral lymph
node
liver

Prescribed

1 month

Yes

No

No

2 years

Yes

No

Skin

Long term

14 years

Yes

One

arthralgias
14

M

52

2 years

I

1-25(OH)2D3=58 pg/ml
Skin lesions
Left posterior uveitis

Peripheral lymph
node

* According to chest radiography at the time of diagnosis of sarcoidosis (and changes during follow up).
t At the time of diagnosis (or before).

culi was stable over the study period for women
at 36&0 per 100 000 population and for men
the incidence increased in 25 years from 78-5
to 123-6 per 100 000.1' Three years later the
rate of occurrence of calculi in the urinary
tract was studied in a large population of over
139 000 generally well adult members served
by the Northern California Kaiser Foundation
health plan."8 One hundred and twenty two per
100 000 persons per year (180 men and 59
women) had an initial diagnosis of a new or
recurrent calculus of the upper urinary tract.
Urolithiasis was rare under the age of 20, increased through ages 40-49 years for men (390/
100 000) and 50-59 years for women (149/
100 000), and then decreased in older subjects.
In a more recent Japanese study the annual
incidence ofurolithiasis in a general population
has been described as increasing from 46/
100 000 in 1965 to 68/100 000 in 1985.19 Incidence figures may be higher or lower than
these when a particular population is selected.
In a recent study limited to men over 40 years
and including a population of 45000 participants from seven different regions of the
USA, the incidence rate (calculi/105 person
years) ranged from 273 in the Lower Midwest
to 326 in New England.'6 These rates are
high, probably because they reflect an older
population. Meria et al20 found a lower incidence (66/100 000) in pregnant women.
Prevalence figures are also higher if a study
is carried out with radiology, thereby including
asymptomatic people who may not have had a
Discussion
previous history of calculi. In a study from
RENAL CALCULI IN THE GENERAL POPULATION
Glasgow by Scott2" radiographs were taken of
In the general population the incidence and 3398 subjects at random; possible calcified
prevalence rates of nephrolithiasis are very vari- upper tract calculi were then further inable, both geographically and between different vestigated, revealing a prevalence rate of 3-5%.
ages and sexes. Moreover, there is considerable In Glostrup, Denmark, Emamian et al'2 pervariation between studies with differing pro- formed a similarly designed sonographic study
tocols.
on 665 normal adult volunteers, obtaining a
Incidence, defined as the rate of new calculi 2 1 % prevalence. The difference between these
formed in individuals with no previous calculi results may be due to the fact that renal calculi
during a specific period,'6 is unknown in Italy. smaller than 5 mm cannot easily be demonIn Rochester, Minnesota, a 25 year study strated by ultrasound.
showed that the annual incidence of renal calIn a prevalence study in Italy Borghi et a123
diagnosed. Measurements of serum levels
of 1,25(OH)2D3 were available before treatment in four of the 14 patients, being normal
in two, and high in two. Blood urea nitrogen
and creatinine were normal in all patients.
Chemical analysis of the calculi was available
in only four patients before the diagnosis of
sarcoidosis, and all were of calcium oxalate.
In most cases the sarcoidosis was chronic,
lasting more than two years after the diagnosis
of pulmonary disease. Only patient no 3 in
table 1 and no 12 in table 2 had a short follow
up (seven and one months, respectively). In
three patients the chest radiograph remained
at stage I over several years.
All but two patients needed long term corticosteroid therapy. This prevented further colic
in 10 patients but four experienced recurrent
renal colic and calculi, probably because in two
cases (nos 11 and 14 in table 2) they stopped
their steroids, and in the other two because of
a re-emerging hypercalciuria with other signs
of sarcoid activity following an attempt to reduce the steroid dose.
Hydronephrosis was present in five patients
and three patients required surgery. Patient no
7 in table 2 required pyelotomy and ureterotomy in 1982 and lithotripsy in 1988; patients
nos 8 and 9 underwent successful lithotripsy.
Intrarenal calcifications were not seen.
Most patients are still being followed up and
are on corticosteroid therapy.
was
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surveyed by questionnaire 2404 random in- our study only two of 14 patients developed
dividuals (1% of the entire Parma population) further calculi after diagnosis and proper treatand found that 6-1% had had at least one ment.
The lack of intrarenal calcifications on radiocalculus during their life. Similarly, Curhan et
al,16 in a questionnaire study of 45 000 men graphy is not surprising. This occurs rarely in
aged 40-75 in seven different regions of the sarcoidosis and only in patients with hyperUSA, found prevalence figures of between calcaemia"6 or established renal failure.27
6 6% and 9 2%. Similarly, in Uppsala, Sweden, Moreover, this is found in renal biopsy samples
Ljunghall and Hedstrand24 found a 13-7% pre- or at necropsy more often than by radiographs.
valence in 2322 men aged between 49 and 50 Lofgren et al'5 carried out biochemical studies
years, probably reflecting a bias in the particular and renal biopsy in 16 patients with pulmonary
sarcoidosis, six with hypercalcaemia over
population studied.
12 mg/dl and 10 with lower serum calcium
levels. Biopsy samples showed calcareous bodies only in five of the six patients with hyperRENAL CALCULI IN SARCOIDOSIS
In 1988 Foster25 described eight patients where calcaemia. Romer"9 found nephrocalcinosis
systemic manifestations of biopsy proven sar- on renal biopsy in only five of 16 patients with
coidosis developed nine months to four years hypercalcaemia; in four it was found also by
(average 2-2 years) after uveitis. He concluded simultaneous radiography. In our patients nethat uveitis might be the presenting mani- phrocalcinosis was perhaps less likely because
festation of sarcoidosis. His period of ob- only one of them had a severe hypercalcaemia
servation of 293 patients with uveitis of and none had renal failure.
Another interesting feature is that most of
unknown origin was four years, and this is the
reason why he could not describe a longer time our patients had chronic disease and needed
interval between uveitis and the appearance of long term corticosteroid treatment. In the
other manifestations of sarcoidosis. This study whole group of 618 patients, as well as in many
suggested that there might be other hitherto other series, no more than 30% are chronic
unexpected presenting manifestations of sar- and no more than 30% need corticosteroid
coidosis.
treatment. Lupus pernio and bone cysts are
One of these may be nephrolithiasis. Sar- recognised markers of the chronicity of
coidosis is known to be accompanied by sarcoidosis3031 and we suggest that renal calculi
changes in the calcium metabolism. In Italy at presentation may also be a marker of chronabout 10% of patients develop renal calculi icity.
We conclude that renal calculi may be an
sooner or later during follow up of chronic
disease.'3 This figure is about twice the pre- unusual presentation of sarcoidosis. In such
valence given by Borghi et al2 for a general cases the disease is likely to be chronically
active and long term corticosteroid treatment
population in an Italian town.
Sarcoidosis may be asymptomatic in some is probably required. A diagnosis of sarcoidosis
patients and renal calculi may therefore be the should always be considered when patients
first manifestation of the disease. With this in present with renal calculi.
mind we have shown that six patients had a
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