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Multiple pulmonary infarctions caused by giant cell
arteritis

Sir,
A previously healthy 83 year old woman presented with a
4-week history of dyspnoea, weight loss, malaise and
headaches. Apart from dyspnoea, systems examination
revealed no positive physical signs. ESR was 80 mm in 1
hour. Haemoglobin, white cell count, blood glucose,
urea, electrolytes, urinary microscopy, chest radiograph
and ECG were all normal. Auto-antibody screen was
negative. Giant cell arteritis was diagnosed and temporal
artery biopsy showed florid inflammation offull thickness
of vessel wall, infiltrated by lymphocytes, macrophages
and numerous giant cells with fibroblastic connective
tissue proliferation of the intima. Prednisolone 60 mg/
day was commenced and the response was dramatic with
complete remission of all her symptoms, including dysp-
noea. The ESR decreased to 2 mm in I hour.
Two months later prednisolone was gradually reduced

to 15 mg/day, following which dyspnoea recurred and
progressively worsened, necessitating her hospitalization.
There was no evidence ofdeep vein thrombosis, nor were
there any new physical signs. ESR rose to 93 mm in I
hour. ECG, chest radiograph and serum biochemistry all
remained normal. Ventilation and perfusion lung scan
were consistent with multiple pulmonary infarctions.
Prednisolone was increased to 40 mg/day and she was
initially anticoagulated. Dyspnoea improved over the
following 4 weeks and she remained asymptomatic with
ESR of 11 mm in 1 hour 4 months after her discharge
from the hospital.

All the initial symptoms in this patient except the
dyspnoea were typical of giant cell arteritis. The cause of
dyspnoea was unclear at the initial presentation. Dysp-

noea, along with other symptoms, responded well to
steroid therapy but recurred and progressively increased
on reduction of steroid dose.

Giant cell arteritis is a multisystem disease but pul-
monary involvement is rare. A few cases of pulmonary
nodules and interstitial infiltrates resolving with steroid
therapy have been reported in association with giant cell
arteritis.' Lung biopsies in some such cases showed
interstitial, non-caseating granulomas.2
The histology of a lobectomy specimen in a suspected

case of carcinoma of bronchus showed no tumour but
revealed areas of infarction, fibrosis and features of giant
cell arteritis of pulmonary artery.3 Aneurysm and nar-
rowing ofpulmonary artery due to giant cell arteritis have
separately been reported in two cases.4'5
The striking response of dyspnoea to steroid therapy,

its recurrence on reducing steroid dose and the absence of
predisposing factors make pulmonary embolism as the
aetiology most unlikely. On the other hand these features
strongly favour giant cell arteritis of pulmonary arteries
as the cause of pulmonary infarction. Giant cell arteritis,
if diagnosed and treated early, has a good prognosis for
complete recovery. Therefore physicians should be aware
of pulmonary infarction as a complication in patients
with giant cell arteritis with respiratory symptoms.

M. Radhamanohar
Charing Cross Hospital,

London W6, UK.
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Serial neopterin concentrations in disseminated
T-celi lymphoma

Sir,
Neopterin, a pyrazine (2,3d) pyrimidine derivative, is
synthesized by mammalian cells as a degradation product
of dihydroneopterin triphosphate, an intermediate in the
synthesis of tetrahydrobiopterin which is the essential
cofactor in the hydroxylations of phenylalanine, tyrosine
and tryptophan. The macrophage is uniquely unable to
convert dihydroneopterin triphosphate to tetrahydro-
biopterin, the pathway being diverted to neopterin which
is produced in increased quantity when macrophages are
stimulated by gamma interferon released by activated
T-cells.
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Elevated levels of neopterin have been demonstrated'
in a variety of human malignancies including non-
Hodgkin's lymphoma. We report the measurement of
serial neopterin levels in a man with disseminated T-cell
lymphoma. We also measured tetrahydrobiopterin and
its oxidation products as biopterin after oxidation with
iodine at acid pH.
A 64 year old man was admitted to hospital with a rash

which had been present for 10 months, hepatomegaly, a
right basal pneumonia and pancytopenia. The bone
marrow aspirate revealed heavy infiltration with pleo-
morphic cells, many of which were lymphoplasmacytoid
in appearance whilst a few appeared monocytoid. The
cells were weakly alpha napthyl esterase positive and on
immunophenotyping expressed CD4, CD7 and CD38 but
not CD1, CD2, or CD3.
A skin biopsy showed a moderately dense lymphoid

infiltrate around the blood vessels and skin appendages.
The overall picture was felt to be consistent with T-cell
lymphoma and the patient was treated with combination
chemotherapy administered 3-weekly for 6 courses. He

was in complete clinical and haematological remission
after two courses of chemotherapy and chest and
abdominal CT scans were normal after three. Seven
months after finishing chemotherapy his lymphoma
relapsed.

Serial urinary and plasma neopterin and biopterin
levels were performed by high performance liquid chro-
matography at diagnosis and at weekly to fortnightly
intervals throughout chemotherapy (Figure 1). Urinary
neopterin levels were observed to peak before each course
of chemotherapy and fall immediately afterwards. Plas-
ma neopterin peaked before the second, third and fourth
courses. Urinary and plasma biopterin levels rose rapidly
after the first course but followed no firm trend thereafter.
Plasma biopterin levels, which are known to be low in a
variety of malignancies,23 followed a similar pattern.
Following 6 courses of chemotherapy, urine neopterin
levels had fallen below presentation values only immed-
iately before and immediately after the second course.
Three months after completion of chemotherapy, urine
neopterin and biopterin levels remained at around pres-
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Figure 1 Urine and plasma neopterin and biopterin levels during chemotherapy in a patient with T-cell lymphoma.
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entation values. At the time of relapse there was a
dramatic rise in urine neopterin with only a modest
increase in urine biopterin.
The occurrence ofpeaks in urinary neopterin with only

modest increments in urinary biopterin may be due to
stimulation of macrophages by gamma interferon pro-
duced by malignant T-cells. It has been suggested4 that
high urinary neopterin levels at presentation are an index
of poor prognosis. Although our patient's urinary
neopterin level at presentation was normal it was
associated with low urinary biopterin levels. Despite
clinical and haematological remission, urinary neopterin
only once fell below the presentation value and urinary
biopterin levels remain reduced. Hence it may be that
failure ofurinary neopterin to fall below the presentation
value is a more reliable index of prognosis. In this patient
the persistence of low urinary biopterin may, in part,
reflect low plasma biopterin and in this case may also be a
poor prognostic indicator.

C. Carter
R.J. Leeming

A. Pollock
Department of Haematology,

General Hospital,
Steelhouse Lane,

Birmingham B4 6NH, UK.
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