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penia was provisionally diagnosed. He was positive for hepatitis B surface and e
antigens at this time. His spleen was noted to be minimally enlarged on
ultrasonography. He was suspected of having neonatally acquired chronic
hepatitis B infection and was treated by a four week course of high dose steroids
followed two weeks after withdrawal by a 12 week course of alfa interferon
(Wellferon).

Prednisolone 2 mg/kg was begun and tailed to 0-5 mg/kg before stopping.
During this period his platelets rose to within the normal range (450x 109/1) only
to relapse when steroids were stopped (30x 109/1). Interferon was then begun at a
dose of 2-5 mU/m2 rising to 10 mU/m2 thrice weekly and his platelet count again
rose, varying between 150 and 300x 109/1. When his treatment was discontinued
the platelet count fell and bruising and epistaxes recurred. This did not respond
to doses of prednisolone below 40 mg/day, on which he became Cushingoid. He
was referred for splenectomy, after which his platelet count returned to normal.

Case 2

A homosexual patient born in 1949 was noted to be positive for hepatitis B
surface antigen in 1980. In 1984 his platelet count was noted as 32x 109/1. In 1985,
when he still had thrombocytopenia, he was referred for treatment ofhis hepatitis
B virus carrier state and was noted to be HIV antibody positive. Ultrasound
showed no splenic enlargement and the thrombocytopenia was thought to be
related to HIV infection. In both this and the previous case antiplatelet antibody
testing was refused by the local laboratory because of the risk of infection. His
platelet count fell to 1 x 109/f and bruising and petechiae were noted. Two courses
ofintravenous immunoglobulin were given with beneficial but short lasting effect
(see figure). A course of danazol was ineffective and was stopped when rising
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Case 2. Patient with thrombocytopenia showing transient responses to intra-
venous gammaglobulin and sustained responses to increasing doses of interferon.
Thrombocytopenia was symptomatic below 20x 109/1.

transaminase activities suggested hepatotoxicity. After our experience with case 1
a third dose of globulin was administered followed by alfa interferon 2-5 mU/m2
thrice weekly. On this regimen his platelet count slowly rose and all clinical signs
of a bleeding tendency disappeared. The dose was gradually increased to
10 mU/m2 and on each occasion there was a further rise in the platelet count. He
remained well on interferon thrice weekly for one year.

Comment

Thrombocytopenia is a complication of some viral infections and, in
particular, has been recognised as a common feature of HIV infection,
possibly due.to induction of platelet specific autoantibodies. Suppression of
these autoantibodies by steroids or splenectomy can be effective but may
induce immunosuppression. Interferon is known to be antiviral and
immunostimulatpry but can also, under some circumstances, inhibit
antibody formation. Thus in the two patients described it may have
inhibited viral replication or production of antiplatelet antibodies.

In severe thrombocytopenia haematoma formation from subcutaneous or
intramuscular treatment is a risk. Intravenous interferon is a possibility in
these circumstances. We conclude therefore that interferon may be a useful
non-immunosuppressive treatment for thrombocytopenia, including that
related to HIV infection.

We thank Sister Mary Crossey for help in looking after these patients. AMLL
is funded by the Wellcome Trust.
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Concentrations of free serum digoxin
after treatment with antibody fragments
The injection of antibody fragments (Fab) has been shown to be an effective
method of treating digoxin toxicity.' During treatment, however, the
concentration of digoxin no longer bears any relation to that given in
standard therapeutic guidelines; there is a rapid rise in the concentration of
total digoxin in the serum, nearly all of which is bound to the antibody
fragments and is biologically inactive.23 We describe a patient who was
treated with antibody fragments and consider how the measurement of free
digoxin may help in managing similar cases.

Patient, methods, and results

The patient was an 82 year old woman who had been treated with digoxin 0-25
mg daily and frusemide 40 mg daily after a myocardial infarct eight weeks
before. She was admitted with severe breathlessness and was found to have a
ventricular tachycardia. This did not respond to lignocaine or amiodarone;
because the serum digoxin concentration was 5 8 sg/l she was given 120 mg
antibody fragments specific for binding digoxin (Digibind, Wellcome Foundation
Ltd) intravenously before treatment with direct current shock was attempted.
She reverted to sinus rhythm with a single shock of 25 joules and improved
without complication. She resumed digoxin 0-0625 mg daily and was discharged
sevexi days after admission.
Digoxin was measured in serum samples collected at intervals after the

injection of antibody fragments. Total digoxin was measured using an Abbott
TDX analyser. The method included pretreatment of the serum sample with an
equal volume of 3% 5-sulphosalicylic acid in 50% methanol to denature the
protein and release protein bound digoxin. We found in separate experiments
that the addition of a large molar excess of fragments to samples containing
digoxin substantially reduced the amount ofdigoxin obtained in the assay but that
the roughly equimolar concentration of antibody fragments used clinically did
not affect the measurement. When necessary samples were diluted with isotonic
saline before protein denaturation to ensure that the concentration of digoxin was
below the upper limit (5 pug/I) of the assay.

Free digoxin was separated from bound digoxin by centrifuging 2 ml of serum
at 3500 g and 20°C for 30 minutes in a Centricon-10 microconcentrator (Amicon
Corporation), which has a membrane excluding molecules larger than 10 000
daltons and hence -retains antibody bound digoxin (approximately 50 000
daltons), while allowing free digoxin to pass through into the ultrafiltrate. Only
0-25 ml of ultrafiltrate was obtained, and this was assumed to have a negligible
effect on the equilibrium between bound and free digoxin. The concentration of
free digoxin was measured in the same way as total digoxin.
The table shows the concentrations of serum digoxin during the study. The

Assay ofserum digoxin after treatment with antibodyfragments

Concentration of serum digoxin (tg/l)
Time after injection of
antibody fragments (h) Total Free % Free digoxin

-1-5 58 *
12 74-2 1.0 1-3
33 28-2 1-2 4-3
56 13-2 1 1 8-3
80 105 09 8-6
104 3-7 *
128 2-7 0 5 18-5
152 1-9 03 15-8

*Insufficient serum to permit separation by ultrafiltration.
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concentration of free digoxin remained low and relatively constant from 12 to 80
hours, whereas the concentration of total digoxin peaked at 12 hours and fell
almost exponentially thereafter to below the upper limit ofthe normal therapeutic
range 152 hours after injection.
The percentage of free digoxin rose between 12 and 128 hours but still

remained below 200/o. By contrast, the percentage of free digoxin in a sample
prepared by adding digoxin to pooled samples ofnormal serum (concentration of
total digoxin 3-5 tg/l) was 77%.

Comment

In the treatment of digoxin toxicity the dose of antibody fragments is
based on an estimate of the body load of digoxin, which is often only known
very roughly. It is important to give an adequate dose as fatalities have been
reported owing to the recurrence of digoxin toxicity during treatment,4
although the cost ofantibody fragments discourages the use ofunnecessarily
large amounts. Monitoring of concentrations of free digoxin may allow
smaller doses to be used safely; equilibrium dialysis has been used,3 but this
technique necessitates 20 hours of dialysis. Ultrafiltration has not been
reported in this context before, but it provides similar information and is a
rapid technique that does not require expensive equipment.

We thank Dr I D Green for permission to report this case.
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A controlled study of two psychotropic
agents for the relief of pain in
osteoarthrosis
Controlled trials have shown the benefits of tricyclic antidepressants in soft
tissue rheumatism.' Observations from a patient with severe psoriatic
arthritis who had abused drugs formany years suggested that amphetamines,
presumably because of their stimulation of the central nervous system, were
more likely to relieve the pain of arthritis than morphine or barbiturates. We

Effect ofdiethylpropion hydrochloride, fenfluramine hydrochloride, and placebo on symptoms ofosteoarthrosis. Values are means (SD)

Severity of symptoms
Diethylpropion hydrochloride Fenfluramine hydrochloride Placebo

Assessment Start of treatment End of treatment Start of treatment End of treatment Start of treatment End of treatment

Weight (kg) 75-20 (14-30) 74100** (14-10) 75100 (14-10) 74.50* (14-30) 74-70 (14-10) 74-80 (14-40)
Painonwalkingt 6-03 (3109) 5-11 (3-30) 6-26 (2-94) 6-21 (2-93) 5-95 (3-41) 5 54 (3-27)
Pain at nightt 6-04 (2-92) 5-21* (2-67) 6-34 (2-28) 5-81 (3-05) 5-06 (3-09) 6-07 (2-96)
Change score (wellbeing relative to start of treatment)t 0°00 (0°00) 0-84 (4-85) 0100 (0 00) -0-24 (5 04) 0100 (010°) -0-73 (4-88)
Difficultyinclimbingstairs4 1-% (1-23) 1-86 (0-99) 0-85 (0-86) 2-17 (1-19) 2-09 (090) 2-17 (0-96)
Stiffnessduringthedayt 4-60 (2-68) 3-34** (3-03) 3 99 (2-69) 4-61 (3-02) 3-93 (2-49) 4-17 (3-01)
Mormingstiffnesst 5-46 (3-22) 4-66* (3-25) 5-50 (3-21) 5-82 (3-05) 5102 (3-17) 5-23 (3-33)
Difficultygettingoutofbed# 1-83 (1-01) 1-50 (0-86) 1-87 (0-87) 1-% (1-11) 1-48 (0-99) 1-75 (1-03)
Painduringthedayt 5-41 (3-18) 4-89 (3-25) 5-56 (2-56) 5-12 (2-69) 4-75 (2-98) 4-73 (2-85)
Difficultyinrisingfromanuprightchairt 2-04 (1-12) 1-77 (1-02) 1-87 (0 82) 2-04 (1-07) 1-87 (1101) 1-88 (0 95)
Intake of paracetamol (No of tablets) 45-00 (31-00) 49 00 (38-00) 55 00 (31-00) 53-00 (37 00) 41-00 (37-00) 49.00* (32 00)

Significant within treatment group *p<0.05, **p<0.01 (Wilcoxon's rank sum test).
tVisual analogue scale (10 cm).
tNumerical scale (0-4).

therefore compared diethylpropion hydrochloride, an appetite suppressant
with stimulant properties; fenfluramine hydrochloride, an appetite
suppressant with depressant properties; and a placebo for the relief of
symptoms in osteoarthrosis of the hip or knee in a three way randomised
crossover study. These two drugs were the nearest ethical alternatives to
amphetamines.

I
Patients, methods, and results

Men and women, aged 30-70, who had radiologically confirmed osteoarthrosis
of the hip or knee, or both, were recruited to the study, which was approved by
the ethics committee of Leeds Western Health Authority. Patients receiving
monoamine oxidase inhibitors, antihypertensive drugs, or oral antidiabetic
treatment and those who had previously received appetite suppressants were
excluded. Sedatives or hypnotic agents were withdrawn one week before
recruitment and alcohol was forbidden. Twenty four patients entered the three
way randomised crossover study. Each treatment lasted for two weeks and
consisted of: diethylpropion hydrochloride 75 mg each morning, fenfluramine
hydrochloride 40 mg each morning, and a multivitamin preparation (Multivite)
one tablet each morning as the placebo. Paracetamol was the only supplementary
treatment allowed.
The severity of the joint symptoms was assessed clinically at the start of the

study and two, four, and six weeks later. Subjective and functional assessments,
as shown in the table, were made either on a visual analogue scale (10 cm
horizontal line) or on a numerical scale (0-4). The intake of paracetamol was
recorded by counts of the returned tablets using a daily diary card.
Twenty four patients, four men and 20 women (mean age 57 years), completed

the study. Three patients, two of whom could not tolerate fenfluramine
and one diethylpropion, finished a treatment prematurely. Mixior side effects
of diethylpropion and fenfluramine included diarrhoea and difficulty with
micturition, respectively. The groups of patients were well matched demo-
graphically and were not significantly different when compared by the Kruskal-
Wallis test at the start ofthe study. The table shows the effect ofeach treatment on
the symptoms. Diethylpropion resulted in significant improvement for the
subjective assessments-pain at night, stiffness during the day, and stiffness in
the early morning-but gave no improvement for the functional assessments.
Loss of weight was also significant. Treatment with fenfluramine gave no
significant improvement for either subjective or functional assessments, although
a significant loss of weight occurred. The placebo showed no improvement for
any assessment, nor any change in weight, though significantly more paracetamol
tablets were taken to control pain.

Comment

Diethylpropion hydrochloride seemed to alleviate the symptoms of
osteoarthrosis of the hip or knee. It seemed to give more relief of "stiffness"
than of "pain," which may indicate its site of action in the central nervous
system. Many people with arthritis cannot distinguish pain from stiffness,
however,2 and the perception of stiffness does not always correlate with that
measured mechanically, such as with a finger arthrograph.3

This study supports the clinical opinion that psychotropic drugs may be
used to treat some types ofarthritis, although monitoring oftheir effects over
a longer period is needed. We cannot now recommend diethylpropion
hydrochloride because of its reclassification, since the start of the study, as a
controlled drug, which necessitates various precautions in its use. This study
and others like it might encourage drug companies to develop psychotropic
drugs with stimulant properties, particularly if these properties could be
separated from those causing dependency.
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