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The patient's temperature fell to 36'C in the first 20 hours but then fluctu-
ated up to 38'C for five days. Further doses of quinine every 12 hours (maxi-
mum 12-2 mg/kg daily) steadily reduced the parasitaemia to zero in six days.
The therapeutic concentration of plasma quinine ranged between 10-3 and
25-6 mmol/l (3 and 8 isg/ml). Six doses were given intravenously (two were
only 250 mg), then 14 by mnouth for a total of 9500 mg over nine days,
followed by a single dose of 75 mg pyrimethamine and 1500 mg sulfadoxine
(three tablets of Fansidar). She became confused on day 7 and her haemoglo-
bin concentration had fallen to 57 g/l by day 10. A 4 unit blood transfusion
raised the.haemoglobin value to 117 g/l and rapidly restored her mental state
to normal. Blood films remained negative on days 17, 24, 38, and 66.

Comment

In other reports all 11 patients treated by exchange transfusion
survived, despite initial parasitaemias of between 5% and 75%
(median 43%).1-4 By contrast, in a recent study the death rate was 33%
(15/45 cases) in patients with cerebral malaria and parasitaemias of
0 04-33% who did not receive exchange transfusion.5

In patients with severe falciparum malaria five to 10 units of blood
should be cross matched on admission and exchange transfusion con-
sidered, especially if the parasitaemia is over 10%. Intravenous
quinine (or quinidine) should be started on admission in a dose of 10
mg base/kg (maximum 500 mg) given over two hours. Parasite counts
and plasma concentrations of quinine at the start and end of each
exchange transfusion and infusion of quinine will help determine the
dose and timing of quinine. In general, quinine infusions should be
given over four hours every 12-24 hours depending on renal and hepa-
tic function.

1 Gyr K, Speck B, Ritz R, Cornu P, Buckner CD. Zerebrale malaria tropica mit
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3 Kramer SL, Campbell CC, Moncrieff RE. Fulminant Plasmodium falciparum
infection treated with exchange blood transfusion. JAMA 1983;249:244-5.

4 Chiodini PL, Somerville M, Salam I, Tubbs HR, Wood MJ, Ellis CJ. Exchange
transfusion in severe falciparum malaria. Trans R Soc Trop Med Hyg (in press).
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Hyperglucagonaemia and treatment
with danazol for systemic lupus
erythematosus
A woman with a 19 year history of systemic lupus erythematosus
who was treated with danazol to ameliorate pronounced premenstrual
flares of her disease is described.

Case report

A 43 year old woman had been under the care of the Hammersmith Hospi-
tal rheumatology unit for 19 years for management of systemic lupus
erythematosus. In 1966 she developed polyarthritis and tendinitis, and in
1969 she complained of migraines, diplopia, Raynaud's phenomenon, and
symptoms suggesting pleuropericarditis. Her erythrocyte sedimentation rate
was 89mm in the first hour, and deoxyribonucleic acid binding was 70-90%.

In 1980 it became evident that-she suffered lupus "flares" during her pre-
menstrual period. Danazol was given (the first time it had been used for this
indication) to try to ameliorate the premenstrual flaring. Initially, a dose of
400 mg daily was given. The clinical effect was good, the drug was well tolera-
ted, and she went into clinical remission.

In January 1984 she complained of loose stools, churning abdominal
discomfort, and a 6-75 kg loss in weight. At this stage her treatment included
danazol 200 mg daily (dose had been reduced 24 months previously),
prednisolone 10 mg alternate days, and azathioprine 50 mg daily. Clinically

and serologically her lupus activity was quiescent. Normal investigations
yielding negative results included stool cultures, parasitology, sigmoidoscopy,
biopsy, barium enema, bile and breath test, gastroscopy, and jejunal intuba-
tions. Her symptoms continued intermittently until May 1984.

Concentrations obtained from a fasting gut hormone profile were: glucagon
461 IU/l (normal value < 50 IU/1); pancreatic polypeptide 401 IU/I (< 300
IU/1); vasoactive intestinal peptide 8 IU/l(< 30 IU/1); gastrin 10 IU/l (< 40
IU/1); and neurotensin 10 IU/l (< 200 IU/l). The fasting insulin concentration
was 310 mU/l (3-20 mU/l) and fasting glucose 4-1 mmol/l. Thus the provi-
sional diagnosis of a glucagonoma was made. Clinical examination was nor-
mal, and no abdominal mass could be felt. The classical glucogonoma rash
was absent. Further investigations yielding negative results included ultra-
sound examination of liver, gall bladder, and pancreas and computed tomo-
gram of pancreas. Visceral angiography showed a normal pancreas but scat-
tered areas of venous hepatic blush. This raised the possibility of multiple
hepatic metastases. Laparotomy showed numerous vascular adhesions over
the right side of the liver, making it adhere to the diaphragm. No liver metas-
tases were seen. The peritoneum and pancreas were normal. Biopsy of the
liver was normal, and glucagon staining of the liver was negative. There was
therefore no evidence of tumour. Venous blushes of the liver on angiography
could be accounted for by the vascular adhesions in that area. The diagnosis
was therefore unexplained, but severe, hyperglucagonaemia.
The dose of danazol was reduced to 100 mg and subsequently stopped.

Glucagon concentrations were monitored regularly, and it appeared that after
reducing the dose of danazol there was a consequent reduction in glucagon
concentrations (figure), and fasting insulin concentrations returned to within
the normal range.
When the drug was withdrawn glucagon concentrations dropped to within

the normal range. Clinically, the patient reported that, although diarrhoea was
no longer a problem (one to two times each day, normal consistency), she still
had vague "butterfly" sensations in her abdomen.
To prove the relation a formal rechallenge with danazol was performed.

Glucagon concentration increased again (99 IU/1) three weeks after treatment
was restarted. There was no increase in diarrhoea or abdominal discomfort.
Danazol treatment was stopped.

iej -

Concentration of glucagon in relation to dose of danazol given.

Comment

This is the first time that hyperglucagonaemia has been described
in relation to treatment with danazol. Danazol is a synthetic steroid, a
derivative of ethisterone, and acts as an inhibitor of pituitary gonado-
trophin, probably inhibiting both synthesis and release. Morley et al
first described its use in two patients with systemic lupus erythemato-
sus (one of whom was the patient mentioned here) who showed pre-
menstrual flaring of the disease. Since then we have gained experience
with the drug and found it valuable when used for this indication.
Generally it i's well tolerated, although in a few patients exacerbation
of skin lesions has been troublesome (unpublished observation). No
significant oestrogenic or progestational activity has been found.i
The importance and clinical implications of this relation between

hyperglucagonaemia and danazol'are as yet unknown. In this case
glucagonaemia was probably related not to systemic lupus erythemato-
sus but to administration of the drug, as evidenced by the return to
normal of glucagon concentration when the drug was withdrawn and
the fact that the phenomenon was agin observed on rechallenge. The
clinical syndrome of diarrhoea and abdominal discomfort is extremely
rare in association with hyperglucagonaemia and is not associated with
thele of danazol. o
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Phaeochromocytoma with transient
hyperamylasaemia during
hypertensive crisis
Episodic hyperamylasaemia in a patient with phaeochromocytoma has
not been reported. Abnormally high serum amylase activities have
been observed in various conditions without pancreatitis and salivary
gland disorders.1 2 We describe a patient with phaeochromocytoma
accompanied by pronounced hyperamylasaemia during hypertensive
crisis in whom acute pancreatitis was diagnosed initially.

Case report

A 62 year old woman was admitted to another hospital on 11 August
1984 with increasing abdominal pain, nausea, headache, and palpitation for
three days. She had a 10 year history of episodic hypertension rarely accom-
panied by nausea or vomiting. On admission her serum amylase activity and
several other enzyme activities were noted to be raised (see table), and she

was treated as a case of acute pancreatitis. Within seven days her condition
was greatly improved and blood pressure was stable at around 130/70 mm
Hg. Serum enzyme activities returned to normal.
On 27 August and 31 October she had further episodes of abdominal

pain, nausea, sweating, and headache accompanied by high blood pressure,
high plasma catecholamine concentrations, and hyperamylasaemia (table).
Treatment as before produced a dramatic improvement, with falls in blood
pressure and serum amylase activity after three days. Computed tomography
(CT) then showed a left suprarenal tumour but no abnormality in the
pancreas. On 5 November she was transferred to Kobe University Hospital
for further investigation.
On admission she was found to be dehydrated with a temperature of 36 9°C,

pulse 84/min, and blood pressure 160/90 mm Hg. Examination elicited no-
thing abnormal except for diffuse tenderness in the abdomen. She had lost
9 kg in the past two years. Serum enzyme activities, including amylase, were
normal but plasma catecholamine values were raised (noradrenaline 21-7
nmol/l (3670 pg/ml), adrenaline 2-6 nmol/l (470 pg/ml)). Urinary catechola-
mine excretion was 1030 tg/24 h (normal < 100 /Lg/24 h). CT and magnetic
resonance imaging showed a left suprarenal tumour and abdominal aorto-
graphy a round left adrenal tumour. Regional venous sampling showed that
the serum amylase activity was 37 IU/l in the left adrenal vein and 42 IU/l
in the superior vena cava, whereas the plasma catecholamine concentration
was several times higher in the left adrenal vein than in other sites. After
admission the blood pressure remained stable at around 140/70 mm Hg
and plasma noradrenaline and adrenaline concentrations ranged from 7-2
to 16-0 nmol/l (1219 to 2705 pg/ml) and 1 1 to 2-8 nmol/l (207 to 518 pg/ml),
respectively. Urinary catecholamine excretion ranged from 561 to 997
Ztg/24 h. Pancreas and biliary tract looked normal radiologically and on ultra-
sound assessment and salivary glands were normal clinically.

In December she had her last two episodes of symptoms with high blood
pressure, provoked by upper gastrointestinal series and exercise, respectively

(table). During each episode serum amylase activity was greatly increased and
returned to normal within two days. In the first of these episodes urinary
catecholamine excretion rose from 436 to 4320 Htg/24 h. In the second
episode isoamylase analysis3 showed increased salivary type isoamylase
(74 4%; normal 47-67%) and reduced pancreatic type isoamylase (14-0%;
normal 35-53%). Amylase to creatinine clearance ratios in the two episodes
were 5* 1% and 2 1%, respectively. Other serum enzyme activities remained
normal.
A left adrenal tumour 28 X 35 X 26 cm was removed and confirmed

histologically as a phaeochromocytoma. Five months later she had had no
further episode of high blood pressure, and serum amylase activity was
normal.

Comment

Hyperamylasaemia due to salivary type isozymes has been found
in various conditions without salivary gland disorders, such as pneu-
monia and postoperative state.1 2 Hyperamylasaemia during hyper-
tensive crisis may be a further example. Salivary type isoamylases are
widely distributed in various glandular epithelia, whereas pancreatic
type isoamylases are considered to arise specifically from the pancreas.
In our patient we found neither any clinical abnormality ofthe pancreas
and biliary tract nor an increased amylase to creatinine clearance
ratio suggesting acute pancreatitis. Hence any pancreatic contribution
to hyperamylasaemia must be very small. Continuous hyperamylasae-
mia throughout the hospital stay with similar isoamylase patterns has
been documented in patients with primary carcinomas of lung,
pancreas, and colon as amylase producing tumours.4 5 In our patient
hyperamylasaemia was transient, lasting at most for three days, and
was not observed in the sample from the left adrenal vein, where the
plasma catecholamine concentration was much higher than in other
sites. Hence transient hyperamylasaemia during the hypertensive
crisis was probably secondary to increased catecholamine secretion
or high blood pressure.
The small and transient rises of serum lactate dehydrogenase and

creatine phosphokinase activities were suggestive of haemolysis and

Blood pressure, serum enzyme activities, and plasma catecholamine concentrations during hypertensive crisis. [Normal ranges are
given in square brackets]

Aspartate Lactate Creatine
Amylase transaminase dehydrogenase phosphokinase Noradrenaline Adrenaline

Blood pressure (IU/1) (IU/I) (IU/I) (IU/1) (nmol/l) (nmol/l)
(mm Hg) [66-240] [8-41] [120-260] [5-160] [0 35-2 65] [<0 65]

11 Aug 1984 196/90 2294 93 354 565 - -
27 Aug 1984 180/80 1258 32 331 - - -
31 Oct 1984 218/104 6068 23 181 - 20-2 5-5
4 Dec 1984 190/110 1048 26 310 171 -* -.
14 Dec 1984 210/100 3618 36 264 73 21-6 3-4

Urinary catecholamine excretion measured.
Conversion: SI to traditional units-Noradrenaline: 1 nmol/l 169 pg/ml. Adrenaline: 1 nmol/l 183 pg/ml.

ischaemia due to severe hypertension. These abnormalities in patients
with severe hypertension, however, are occasionally observed in the
absence of hyperamylasaemia and may not be associated with its
occurrence. Why hyperamylasaemia occurs in our patient we do not
know, but it was apparently related to hypertensive crisis induced by
increased catecholamine secretion.

1 Jam I, Shoham M, Wolf RO, Mishkin S. Elevated serum amylase activity in the
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of amylase isoenzymes using a chromogenic substrate. Y Clin Pathol 1972;25:
266-7.
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