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Miliary tuberculosis with hypercalcaemia and raised vitamin D concentrations
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Hypercalcaemia is associated with granulomatous disorders,
including sarcoidosis' and tuberculosis.2'- The exact inci-
dence of hypercalcaemia in tuberculosis is not known. We
report a case of miliary tuberculosis and severe hyper-
calcaemia in which measurements of serum vitamin D3 con-
centrations were made. The probable mechanism of the
hypercalcaemia is discussed.

Case report

A 44 year old man, a Cook Islander and a non-smoker,
presented with an eight month history of lethargy and mal-
aise, a three month history of ascites, and a one month his-
tory of polyuria and polydipsia. Abdominal paracentesis
had been performed at another hospital but the results of
this were not available. Histological examination of a right
cervical lymph node showed caseating granulomas typical of
tuberculosis. Subsequent cultures of the lymph node, spu-
tum, resting gastric juices, and early morning urine samples
grew Mycobacterium tuberculosis, sensitive in vitro to iso-
niazid, rifampicin, and pyrazinamide.

Initial biochemical investigation of the blood revealed
hyponatraemia, hypercalcaemia (figure), and no evidence of
abnormal renal function. An adrenocorticotrophic hormone
stimulation test yielded normal results, as did tests of thyr-
oid function. The serum parathyroid hormone concen-
tration was 20-6 pmol/l, measured in a mid molecule radio-
immunoassay (normal 6-0-315 pmol/l). Alkaline
phosphatase activity was normal and a technetium-99m
bone scan showed nothing to suggest malignant disease. A
chest radiograph showed miliary shadowing with no focal
changes. A computed tomographic scan of the abdomen
revealed mesenteric lymphadenopathy, thickened omentum,
and the presence of ascites. The liver, spleen, adrenal glands,
and kidneys were unremarkable. An intravenous urogram
was normal. There was no evidence of lymphoreticular
malignancy.

Vitamin D studies (figure) before lymph node biopsy
showed depression of 25-hydroxy vitamin D3 (25-OHD3)
concentrations with raised 1,25-dihydroxy vitamin D3
(1,25(OH)2D3) concentrations. Before lymph node biopsy
he received an infusion of the diphosphonate APD
(3-amino-l-hydroxy propylidene-1,I-biphosphonate) 0-3
mg/kg on two consecutive days, which produced a prompt
fall in serum calcium concentration. After the diagnosis of
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indicated by shaded areas).

miliary tuberculosis antituberculous treatment with iso-
niazid, rifampicin, and pyrazinamide was started. Pred-
nisone was given in decreasing dosage (figure). The serum
calcium concentration fell to normal and the improvement
was maintained after withdrawal of the steroids. The fall in
serum calcium with diphosphonate and steroids was accom-
panied by a fall in 1,25(OH)2D3 levels. One month later he
was normocalcaemic and clinically well.

Discussion

This report describes a patient with culture proved miliary
tuberculosis, who at the time of diagnosis was hyper-
calaemic, and in whom investigations failed to detect any
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cause for the hypercalcaemia other than tuberculosis. The
abnormalities in vitamin D3 concentration are consistent
with activation of the la-hydroxylation pathway. Prompt
falls in serum calcium concentration after therapeutic inter-
vention, initially with diphosphonate and later with pred-
nisone, were associated with falls in 1,25(OH)2D3 concen-

trations, and suggest a dominant role of vitamin D3 in the
pathogenesis of the hypercalcaemia. Failure to suppress
parathyroid hormone in the face of hypercalcaemia, how-
ever, suggests that partial autonomy of parathyroid hor-
mone production may have been a contributing factor in this
patient.
A common mechanism of hypercalcaemia in granu-

lomatous disorders seems likely. Hypercalcaemia in a

patient with silicone induced breast granulomas suggested a
specific influence of the granuloma itself in the pathogenesis
ofthe hypercalcaemia.5 Although the mechanism is not fully
established, vitamin D3 and its metabolites clearly play a

part. Activation of 25-OHD3 to the active metabolite
1,25(OH)2D3 in an in vitro system using both lymph node
homogenates6 and alveolar macrophages obtained by bron-
choalveolar lavage' has been demonstrated in patients with
sarcoidosis. Raised serum 1,25(OH)2D3 concentrations have
been reported in an anephric patient with active tuberculosis
and hypercalcaemia, suggesting an extrarenal site of
1a-hydroxylation.' Milleron and Aroun8 have recently
reported la hydroxylation in vitro, using alveolar macro-
phages recovered from a patient with tuberculosis and
hypercalcaemia.

Hypercalcaemia in tuberculosis, as in sarcoidosis, is due to
a vitamin D3 intoxication state. In vitro studies support a

critical role for the macrophage in the activation of vitamin
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D by la-hydroxylation. Corticosteroids reduce the concen-
tration of 1,25(OH)2D3, presumably by inhibiting the
hydroxylation step. The changes observed in this patient are
consistent with this mechanism, although an additional
influence from the diphosphonate APD is also possible.

We are grateful to Dr HH Rea for permission to report this
patient.
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