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developed acute arthritis of the right wrist. The illness rapidly resolved when
prazosin was stopped, and the patient has subsequently remained well.

Comment

Acute febrile polyarthritis developed after prazosin was started and
resolved when it was stopped, only to recur on reintroduction. The
nature of the patient's underlying vascular disease remains unclear
but it has been quiescent for seven years. Serum sickness-like illnesses
and systemic lupus erythematosus3 are associated with drug therapy.
Notable among these is the illness caused by hydrallazine,4 another
peripherally acting vasodilator used as a hypotensive agent. These
syndromes are either the result of the pharmacological properties of
the drug or, more commonly, allergic in origin.5 An allergic reaction
seems more likely in our case. There was a long delay between
starting the drug and the onset of symptoms. The onset was associated

with leucocytosis and raised plasma viscosity, and symptoms recurred
rapidly when prazosin was restarted.
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SHORT REPORTS

Sodium repletion and
beta-adrenergic blockade in
treatment of salt depletion with
accelerated hypertension

The long historical association between salt and hypertension and the
concept that the extracellular fluid volume is an important determinant
of blood pressure have led to an emphasis on the role of excess salt in
hypertension. The contrasting state of salt depletion is therefore not
usually recognised as part of the hypertensive process. We have
recently seen a patient with accelerated hypertension with severe salt
depletion who was treated by combining hypotensive therapy with
sodium repletion.

Case report

The patient, a previously healthy man aged 60 years, developed muscle
aching, thirst, weight loss, and faintness when standing in January 1976. He
was admitted to hospital and found to be clinically dehydrated, with a blood
pressure of 260/150 mm Hg supine and 150/120 mm Hg standing and grade
4 retinopathy. Plasma sodium was 126 mmol (mEq)/l, potassium 3 0 mmol
(mEq)/l, bicarbonate 35 0 mmol (mEq)/l, and creatinine clearance 42 ml/min.
Plasma renin activity was 20-4 tkg/l/h (normal 2-10 jig/l/h), plasma arginine-
vasopressin 7-2 ng/l (normal 0-35-0 95 ng/l), and 24-hour urinary aldosterone
excretion 76 nmol (27,g) (normal 10-60 nmol (3 6-2166,g)). An intravenous
urogram showed a non-functioning left kidney and renal arteriography
showed a totally occluded left main renal artery. The angiotensin-II blocking
drug saralasin (l-sar-8-ala-angiotensin II) was given in an intravenous bolus
of 10 mg, and the blood pressure fell rapidly from 220/130 mm Hg to 76/60
mm Hg, returning to 160/80 after 10 minutes.

Treatment was then begun with oxprenolol 40 mg twice a day, Slow-K 64
mmol/day, and Slow-Na 60 mmol/day. There was good early blood pressure
control and a progressive rise in body weight and plasma sodium (see figure).
The plasma potassium rose to 3 8 mmol/l and plasma arginine-vasopressin
fell to 1 3 ng/l. Between 17 and 24 March the dietary intake of sodium and
potassium was fixed at 100 mmol/day and 80 mmol/day respectively, and
there was no evidence of renal sodium loss (see figure). The blood pressure
was eventually well controlled with the addition of prazosin, and remained so
at six montlhs.

Comment

The evidence for salt and water depletion in this patient was strong,
and the rapid rise in body weight in response to treatment, paralleled
by a rise in plasma sodium, could be satisfactorily explained only by
fluid repletion.

Salt depletion is not generally considered as a possibility in severe
hypertension, although Barraclough drew attention to it in a case
report.' Recent observations on renal hypertension in rats have shown
that the accelerated phase is associated with the development of
negative sodium balance and is transiently reversed by a high salt
intake.' The mechanism of this salt loss is uncertain, but it is possibly
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the direct effect of an increased arterial pressure or a renal tubular
action of angiotensin.
The therapeutic implications of salt depletion in severe hypertension

are considerable because the usual treatment advocated includes
diuretics.3 This, however, might aggravate the vicious circle between
the blood pressure and the kidney by further stimulating the renin-
angiotensin and vasopressin systems.4

Saralasin is under investigation to identify angiotensin-maintained
hypertension and can clearly be dangerous in the presence of salt
depletion, particularly when given in a bolus.5 Infusion of the antago-
nist at a low dose, without the usual preliminary salt depletion with
frusemide, seems to be mandatory when sodium depletion is suspected.
The possibility of salt depletion should therefore be considered in

all cases of severe hypertension, and if such depletion is likely then
diuretics should be avoided. This patient responded well to the
paradoxical combination of salt and beta-blockade and this approach
to treatment merits further evaluation.
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Oxymetholone treatment in aplastic
anaemia: changes in erythropoiesis
and serum erythropoietin

This report describes how new techniques for measuring erythro-
poietin and erythropoietic function have been used to analyse the
mode of action of oxymetholone during treatment of a patient with
hypoplastic anaemia.

Case report

A 22-year-old woman had chronic idiopathic hypoplastic anaemia which
partially responded to oxymetholone treatment. She was first seen at the age
of 5 years, when her blood count showed: haemoglobin 4 0 g/dl, neutrophils
0-5 x 109/1 (500/mm3), and platelet count 73 x 109/1 (73 000/mm3). Marrow
cellularity was normal. Treatment consisted of blood transfusions and a
short course of prednisone, the prednisone producing no benefit. At the age
of 9 a spontaneous remission occurred (haemoglobin 12-5 g/dl, neutrophils
3-5 x 109/1 (3500/mm3), and platelet count 180 x 109/1 (180 000/mm3)).

She remained well until the present hospital attendance, when pancyto-
penia was found to have recurred (haemoglobin 7-9 g/dl, neutrophils
1.0 x 109/1 (1000/mm3), and platelets 17 x 109/1 (17 000/mm3)). Pretreatment
marrow examination showed normal cellularity and normoblastic erythro-
poiesis with slight evidence of dyserythropoiesis. Results of other investiga-
tions did not contribute to the diagnosis. Despite the severe pancytopenia
her symptoms were confined to occasional petechial haemorrhages. Because
no spontaneous improvement occurred during the next three months
oxymetholone was given at an initial daily dose of 3 mg/kg. During the next
two months her haemoglobin concentration rose progressively to 10 5-12-5
g/dl. Platelet and neutrophil counts showed no significant changes. The
results of haematological studies are shown in the table. Because of the lack
of symptomatic benefit oxymetholone treatment was reduced, then dis-
continued. Almost immediately the anaemic state recurred. The haemo-
globin concentration fell to even lower values than at presentation (4 7 g/dl)
and needed correcting with blood transfusion.

Haematological and ferrokinetic data before, during, and after oxymetholone treatment. Figures in parentheses denote normal ranges.

Before During oxymetholone treatment After treatment
treatment (June 1974-Oct 1975)

(27 Feb 1974)
12 June 1975 4 July 1975 21 May 1976 24 May 1976

Haemoglobin in g/dl ..79 10.9 12-5 4-7 12-3 (post transfusion)
Red cell mass in ml . .778 1081
Red cell mass in ml/kg .11.1 14 6
Serum iron (total iron binding capacity) in ,tmol/l- 30:58 26:100
Serum erythropoietin in U/ml (0 05-0 25) . .1-6 0-29 0-13 5-1 0 5
Plasma iron turnover in .Lmol/l blood/day (89-183) 154 198
Red cell 59Fe-utilisation (76-98) . .61 65
Marrow iron turnover in .tmol/l blood/day (73-159) . 114 119
Red cell iron turnover in ,tmol/l blood/day (54-105) 63 93
Ineffective erythropoietic iron turnover in gmol/l blood/day 51 26
,0Of total marrow iron turnover (13-30) .45 22
Mean red cell lifespan in days (74-153) . .57 54
Mean red cell production rate in 106 cells/s (1-31-3-15) .. 1-32 2-13

Conversion: SI to traditional units-Iron: 1 ,umol/15 6 ,ug/100 ml.

Comment

The recent development of quantitative techniques for studying
erythropoiesis1 and for bioassay of serum erythropoietin levels2 allows
more detailed analysis of the mechanism of action of drugs used in
haematology. Androgenic steroids have been shown to have erythro-
poietic-stimulating activity; they increase either renal erythropoietin
production or the proportion of bone marrow stem cells in DNA
synthesis, at which point the erythropoietin sensitivity is maximal.
Oxymetholone does not seem to stimulate erythroid cells in culture
or increase their erythropoietin sensitivity3 but it has been shown to
increase erythropoietin production by the isolated perfused dog
kidney.4

Oxymetholone increased urinary erythropoietin excretion in 70%
of a series of patients with bone marrow failure, but only 230' showed
improvement in their erythropoietic status.5 An increase in the already
greatly increased serum erythropoietin levels would not be expected
to produce significant improvement in our patient. Although the
serum erythropoietin concentration was not measured immediately
after the start of oxymetholone treatment, erythropoietin concentra-
tions during the oxymetholone-maintained remission were within the
normal range. A rise in erythropoietin level followed the development
of anaemia after withdrawal of oxymetholone. Therefore remission in
this patient was not sustained by means of increased erythropoietin
levels. Ferrokinetic measurements showed that the anaemia results
from an increased amount of ineffective erythropoiesis accompanied
by a reduction in mean red-cell lifespan. The observation that
marrow erythroid cellularity was with normal limits agreed with the
finding that total marrow iron turnover was normal. During oxy-
metholone treatment total marrow activity was unchanged, but the
proportion of ineffective erythropoiesis fell to normal. This allowed
an increased red cell production rate, and, although the haemolytic
component continued, the haemoglobin concentration improved.
These results point to changes occurring in the maturing erythro-

blast compartment and would be incompatible with an oxymetholone
effect on erythropoietin-responsive stem cells. Such a mechanism as
that described above, which produces a small but important increase
in ineffective red cell production, would be in keeping with the slow
progressive improvement during oxymetholone treatment.

Ricketts, C, Jacobs, A, and Cavill, I, British Journal of Haematology, 1975,
31, 65.

2 Dunn, C D R, Jarvis, J H, and Greenman, J M, ExperimentalHaematology,
1975, 3, 65.

3Dunn, C D R, et al, In preparation.
4Paulo, L G, et al, Blood, 1974, 43, 39.
5 Alexanian, R, Nadell, J, and Alfrey, C, Blood, 1972, 40, 353.

Department of Haematology, Welsh National School of Medicine,
Cardiff CF4 4XW

J A F NAPIER, PHD, MRCPATH, lecturer in haematology
I CAVILL, PHD, principal scientific officer
C D R DUNN, PHD, BPHARM, senior scientific officer (now research

assistant professor, University of Tennessee Memorial Research Centre,
Knoxville, Tennessee)

A MAY, PHD, senior scientific officer
C RICKETTS, BSC, scientific officer

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6049.1425 on 11 D
ecem

ber 1976. D
ow

nloaded from
 

http://www.bmj.com/

