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Summary
An adult patient presenting in summertime with
sarcoidosis and demonstrating raised levels of serum
calcium and 1,25-dihydroxycholecalciferol was ob-
served to have a serum immuno-reactive parathyroid
hormone concentration in the mid-normal range.
Renal function was normal. Corticosteroid adminis-
tration quickly depressed serum calcium and 1,25-
dihydroxycholecalciferol into the normal range;
serum parathyroid hormone also fell to low levels.

It was concluded that corticosteroid suppression,
when incorporating measurements of serum calcium
and 1,25-dihydroxycholecalciferol concentrations,
can distinguish between sarcoidosis-related hypercal-
caemia and primary hyperparathyroidism. The signifi-
cance of the changes in parathyroid hormone concen-
tration is obscure.
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Introduction

Hypercalcaemia accompanying sarcoidosis is due
to a rise in circulating active vitamin D metabolite,
1,25-dihydroxycholecalciferol (1,25-DHCC). More-
over, corticosteroid administration produces a simul-
taneous decline in serum calcium and 1,25-DHCC
concentrations (Bell et al., 1979; Zerwekh et al.,
1980). In these studies, serum immunoreactive para-
thyroid hormone (PTH) concentration was sup-
pressed to very low levels in the presence of
hypercalcaemia. Serum PTH concentration is gener-
ally low in sarcoidosis, but may be elevated when
there is co-existent primary hyperparathyroidism
(Cushard et al., 1972). In hypercalcaemia arising
from primary hyperparathyroidism, the serum PTH
level may remain within the normal range, particu-

larly when there is no evidence of skeletal involve-
ment (Addison et al., 1971). We report a case of
hypercalcaemia associated with sarcoidosis in which
the serum PTH level was higher than expected for the
level of serum calcium concentration in the absence
of primary hyperparathyroidism.

Case report
A 39-year-old female presented in August 1981

with a 2-month history of thirst, anorexia, constipa-
tion, and loss of weight of 2 kg. Physical examination
revealed a rash on the right forearm, together with
hepato-splenomegaly. Blood pressure was 120/80
mmHg.

Investigations: Erythrocyte sedimentation rate
(Westergren) 34 mm fall in 1 hr. Serum calcium
concentration 3-46 mmol/litre, albumin 39 g/litre,
creatinine 106 ,umol/litre. Serum biochemistry was
otherwise normal. 51CrEDTA clearance, 90
ml/min/1l73 m2. Chest radiograph showed diffuse
fibrotic changes in both lung fields. Lung function
tests revealed mild obstructive airways disease, but
no defect in transfer factor. Skeletal and abdominal
X-rays were normal. Skin biopsy of the rash on the
forearm revealed non-caseating giant cell systems,
characteristic of sarcoidosis.

Methods

Serum calcium concentration was measured by
Technicon auto-analyser, using venous blood in the
fasting state obtained from an unconstricted vein.
Serum 25-hydroxycholecalciferol (25-HCC) was
measured by radio-immunoassay following protein
precipitation with acetonitrite and extraction of the
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FIG. 1. Corticosteroids produced a significant fall in serum calcium
and 1,25-DHCC concentrations, and serum PTH rose transiently

and then fell to very low levels.

vitamin D fraction by reverse phase chromatography
(Sep Pak C 18 cartridges, Waters Instruments). Serum
25-HCC; 24,25-dihydroxycholecalciferol (24,25-
DHCC) and 1,25-DHCC were measured by an
adaptation of the technique of Clemens, Hendy and
Papapoulos (1979). Serum 25-HCC-mean summer
values 22-9 ±7-6 (s.d.), normal range 11-9 ±34-1
ng/ml. Serum 24,25-DHCC-mean summer values
1-2 ±059, normal range 0-36+22 ng/ml. Serum
1,25-DHCC--mean summer values 32-5 ± 10-5, nor-
mal range 23-0 ±61-9 pg/ml.
Serum PTH was measured by an immuno-radiom-

etric radio-immunoassay which estimates the biologi-
cally inactive carboxy-terminal fragments-normal
range 0-0.8 ng/ml. Between assay coefficients of
variation for this technique at serum PTH levels of
0-2 ng/ml. and 1.0 ng/ml. are 13% and 8% respec-
tively (Addison et al., 1971).
Maximum tubular reabsorption of phosphate/-

glomercular filtration rate (TmP/GFR) was mea-

sured from a 2-hr urine collection, with venous blood
obtained at the mid-point, on which calcium, inor-
ganic phosphate and creatinine concentrations were
determined. From these variables, TmP/GFR was
derived by nomogram (Walton and Bijvoet, 1975)
(normal range 0.7-1-4 mmol/litre). 47Ca absorption
test was performed according to the technique of
Chanard et al. (1974) (normal range-40-75%).

Results

The presenting values and the effects of corticost-
eroid suppression on serum calcium, 25-HCC, 24, 25-
DHCC, 1,25-DHCC, and PTH concentrations, to-
gether with tubular maximum reabsorption rate with
respect to glomerular filtration rate (TmP/GFR), are
displayed in Fig. 1. Calcium absorption was mea-
sured before and after corticosteroid administration,
when fractional calcium absorbed 6 hr after 47Ca was
given was 72-5% and 52-5% respectively.

In January 1982, when the patient was off steroids,
serum calcium was 2-35 mmol/litre, 25-HCC was 3-9
ng/ml, 24,25-DHCC was 0-30 ng/ml, 1,25-DHCC
was 34-4 pg/ml, and PTH was 0-66 ng/ml.

Discussion

1,25-DHCC is generally believed to be synthesized
exclusively in the renal cortex by lahydroxylation of
25-HCC (DeLuca and Schnoes, 1976). In sarcoidosis,
however, an extra-renal source of 1,25-DHCC has
been demonstrated in an anephric patient who
developed hypercalcaemia (Barbour et al., 1981). The
mechanism and control of this extra-renal synthesis is
not understood, but it was speculated that 1,25-
DHCC synthesis occurred within active sarcoid
tissue. Thus, exposure to sunlight may stimulate 1,25-
DHCC production at sites of active sarcoid granu-
loma formation. In a detailed case-report (Papapou-
los et al., 1979) sequential biochemical and hormonal
estimations in blood were performed over several
years, and it was evident that hypercalcaemia devel-
oped in summer and was accompanied by a small rise
in serum 25-HCC, which remained within the normal
range, and a considerable rise in serum 1,25-DHCC,
which far exceeded the normal range. Seasonal
hypercalcaemia is well recognized in sarcoidosis
(Taylor, Lynch and Wysor, 1963).

In our case, serum calcium and 1,25-DHCC
concentrations were raised, while serum 25-HCC was
normal. However, a surprising finding was a serum
PTH concentration of 0-5 pg/ml. Such a value is
inappropriate in the presence of hypercalcaemia.
Patients who are hypercalcaemic as a consequence of
malignant disease or vitamin D intoxication invari-
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ably have serum PTH levels below the detection limit
of the assay (0-2 ng/ml), unless marked renal
insufficiency is present. While a low TmP/GFR
value in itself is of little significance, the observed
finding on admission of 0-65 mmol/litre is consistent
with inappropriate PTH secretion, and the rise
observed after commencing corticosteroid therapy
corresponded to a fall in PTH secretion.
The prompt fall in serum calcium and 1,25-DHCC

concentration following corticosteroid administration
could have resulted from immune suppression of
sarcoidosis and inhibition of extra-renal 1,25-DHCC
production. The fall in serum 1,25-DHCC levels
probably affected gut absorption of calcium. Serum
PTH, in this case, rose transiently and then fell to
undetectable levels; the mechanism of these changes
is obscure. Most PTH antisera cross-react with
molecular fragments, while the assay used recognizes
in particular the biologically inert carboxy-terminal
portion of the PTH molecule. Since PTH degradation
occurs in liver and kidney, it is possible that
abnormal metabolism of PTH may result from
involvement of the liver with sarcoidosis, or to renal-
tubular damage secondary to hypercalcaemia, which
may have contributed to the inappropriate serum
PTH level. Glomerular function was not reduced to
an extent that would have caused delayed clearance
of the PTH fragments.
The association of sarcoidosis with primary hyper-

parathyroidism is well known (Dent and Watson,
1966; Winnacker et al., 1969), and a recent report
revealed that 23 cases have been described (Robin-
son, Kerwin and Tsou, 1980). In a patient with
biopsy-proven sarcoidosis and hypercalcaemia, in
whom bone X-rays fail to demonstrate periosteal
reabsorption, the serum PTH level, and the response
to corticosteroid administration (Anderson et al.,
1954) are important diagnostic aids. Typically the
hypercalcaemia of primary hyperparathyroidism is
unaffected, whereas the serum calcium returns to
normal in sarcoidosis. By extending the test to
incorporate measurements of serum 1,25-DHCC and
PTH, valuable diagnostic information may be ob-
tained. Similarly high values of serum 1,25-DHCC
have been observed in sarcoidosis (Papapoulos et al.,
1979), and primary hyperparathyroidism (Broadus et
al., 1980), ranging from 40-140 pg/ml. In the present
case, corticosteroids reduced serum 1,25-DHCC from
100 to 15 pg/ml; the response in primary hyperpara-
thyroidism is undefined.
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