
Australia. After legislation, rates of helmet wearing by
children have risen to 47% in parts of Maryland, United
States, and 80% in Victoria, Australia.22
What can doctors do in Britain to encourage more children

to wear helmets? District health authorities can work with
local authorities to establish coordinated strategies to reduce
cycling accidents. School cycle safety programmes and low
cost helmet schemes have already been established in many
parts of the country. Health authorities have cooperated
successfully with road safety units, education authorities,
schools, and voluntary and commercial organisations to get
these schemes going. Doctors should encourage these initia-
tives, particularly low cost helmet schemes. Helmets bought
in bulk cost less than £20 each, surely cheap at the price.

HELEN R TRIPPE
Senior Registrar in Public Health Medicine,
Department of Public Health Medicine,
Southampton S09 4WQ
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Transferring myoblasts in Duchenne dystrophy

Clinical results are disappointing

After the isolation of the Duchenne gene and the characterisa-
tion of its protein, dystrophin,',2 there was a wave of
understandable enthusiasm that this would open the way for
treatment. Such optimism underestimated the technical
hurdles to be overcome.

Given the large size of dystrophin (over 400 kD) and its
intimate connection with the muscle membrane, replacing the
deficient protein or finding some biochemical means of
compensating for its (not fully understood) function seemed
unlikely. The alternative approach of gene therapy also posed
major hurdles -handling a gene with over 2 million base pairs
was way beyond the capacity of vectors such as retroviruses.
There was the additional problem ofhow to target the gene or
its product to the widely distributed musculature.

Somatic cell therapy seemed to offer a possible shortcut for
delivering the normal gene or its product direct to the muscle.
It entailed transplanting normal muscle cells directly into the
diseased muscle with the aim of fusing donor to host
myoblasts. (These are normally quiescent in muscle until
activated to proliferate, divide, and fuse.) This would then
produce a mixture of dystrophin positive and dystrophin
negative fibres, comparable to the heterozygote female carrier
of the Duchenne gene.
The discovery of several animal models of Duchenne

dystrophy boosted this research.34 With the impetus and
financial support of the Muscular Dystrophy Association of
America several North American units opted for direct
experimental studies in humans to assess the benefits of
transferring myoblasts.5 In the most comprehensive study to
date Karpati and colleagues in Montreal recruited into a
double blind study eight young boys with Duchenne dystro-
phy, all ofwhom had a deletion in the gene and no dystrophin
in their muscles. Ten million cultured myoblasts from the
father's muscle were injected into multiple sites in one biceps
and a control injection was made into the other biceps.
Immunosuppression was provided with cyclophosphamide.
The power of the muscle was assessed by sequential myome-

try and the dystrophin status of the muscle by repeat biopsy.
All patients have now been followed up for a year, and Karpati
presented the preliminary data at a recent workshop.6 No
significant differences were found between the two sides
either clinically or in the presence of dystrophin.

In an uncontrolled study Tremblay's group injected myo-
blasts into several different muscles in four non-ambulant
patients with advanced Duchenne dystrophy.7 Meticulous
attention was paid to histocompatibility of the donor and
recipient for HLA classes I and II-DR; no immunosuppres-
sion was used. In one case the donor was a brother; in the
other three cases the donors were sisters, including one
Duchenne carrier. Three of the four patients developed
antibodies against the donor's myotubes. Muscle biopsies of
the injected tibialis anterior showed some degree of dystro-
phin immunostaining in three cases and in the contralateral
uninjected muscle in only one case.
Law and colleagues injected 8m cultured myoblasts

obtained from a 1 g biopsy from the patient's father or brother
into the extensor digitorum brevis muscle of three boys with
Duchenne dystrophy.8 A comparable volume of carrier fluid
was sham injected into the other side; in two of the patients
this was double blinded. After three months twitch tension
increased in the myoblast injected side and decreased in the
sham injected side; open biopsy showed dystrophin only on
the side injected with myoblasts.

Fired by the success of this limited series, Law established a
Cell Therapy Research Foundation and proceeded to his
phase 2 therapeutic trials of myoblast transfer into several
major muscles in Duchenne dystrophy. This group recently
reported the results of a three month follow up on 18 of their
21 cases, which included their three original patients.9 Five
billion cultured, normal myoblasts were transferred by 48
intramuscular injections into 22 major muscles of both lower
limbs. Immunosuppression was provided by cyclosporin.
Dynamometric measurements of the isometric tension in the
knee flexors, knee extensors, and plantar flexors before and
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three months after myoblast transfer in 18 subjects showed an
increase in 30 of the 69 muscle groups measured, no change in
26, and a reduction in 13. Interpreting these results is difficult
given the uncontrolled nature of the study and the short
period of follow up.

Blau and colleagues studied the tibialis anterior muscle
from eight patients with Duchenne dystrophy, with a docu-
mented deletion in the dystrophin gene, one month after the
injection of lOOm cultured myoblasts into up to 100 injection
sites. ' Using the polymerase chain reaction they showed that
in three patients dystrophin messenger RNA derived from the
donor myoblast DNA was being expressed. Given the
extreme sensitivity of this technique, this result presumably
reflects the persistence of donor DNA from a few of the
implanted myoblasts. The number of dystrophin positive
fibres was only about 10 per 1000 fibres-no greater than the
frequency of spontaneously occurring dystrophin positive
"revertant" fibres in muscles on the control side. Despite
being hailed by Nature as a transplant success it was an
unequivocal clinical failure.

So where do we stand in relation to myoblast transfer in
Duchenne dystrophy? Could the essentially negative results
merely reflect the birth pangs reminiscent of earlier transplan-
tation procedures such as kidney, bone marrow, and heart?
Simple technical problems may explain the failure, which
further studies could resolve. Alternatively, cell transfer may
turn out to be a non-starter in the treatment of muscular
dystrophy, and other experimental approaches, such as
introducing gene constructs either directly into the muscle" 12
or using viral vectors, may need to be pursued further.
Meanwhile, it is imperative that the Duchenne boys are given

optimal supportive care, including the provision of orthoses
to maintain ambulation. We should also continue the search
for drugs to influence the course of the disease.'3

VICTOR DUBOWITZ
Neuromuscular Unit,
Department of Paediatrics,
Royal Postgraduate Medical School,
London W12 ONN
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Where are the guidelines for treating hypertension in elderly
patients?

No longer any doubts that it should be treated

Raised blood pressure, particularly systolic pressure, has long
been recognised as a potent risk factor for coronary artery
disease, stroke, and congestive heart failure in elderly
patients. This risk factor has a greater impact in elderly than
in middle aged patients. Two interventional studies published
in the mid-1980s provided strong evidence in favour of
treating raised blood pressure in elderly patients,"2 and three
further studies published within the past year have confirmed
these earlier findings3'5; one also addressed the issue of isolated
systolic hypertension.5

Despite differences in study design and drugs used the
consistency across these studies is impressive.6 Diuretics
reduced blood pressure, morbidity, and mortality. For
example, the incidence of stroke fell by between 25% and
47%. As the incidence of stroke in elderly patients is high the
savings in absolute terms are far greater in elderly patients
than in young patients. Low doses of diuretics or thiazide
diuretics combined with potassium sparing agents were
remarkably free of side effects, and in the Medical Research
Council trial a thiazide diuretic was better than atenolol.4 The
newer classes of antihypertensive drugs-angiotensin con-
verting enzyme inhibitors, calcium channel blockers, and a
blockers-have not been studied in this context, but as in the
MRC study outcome may vary with drug class.

Is there an age limit beyond which drug treatment should

be withheld? The systolic hypertension in the elderly trial
(SHEP) and the Swedish trial in older patients with hyperten-
sion (STOP hypertension)3 both show benefit into the ninth
decade, while the European working party on hypertension in
the elderly (EWPHE) did not.1 In very old patients the impact
of risk factors may be more complicated than in younger
patients. The systolic hypertension in the elderly trial sug-
gested that treating isolated systolic hypertension is reward-
ing, and another large study (Syst-Eur) is currently
investigating this.'

Last month Fotherby and colleagues reported on general
practitioners' management of hypertension in elderly patient
and expressed concern at the lack of consistency given the
published data.8 But is it appropriate to expect general
practitioners to incorporate the results of the current plethora
of clinical trials into their clinical practice forthwith? Even
among doctors whose specialty is hypertension it takes time
for a consensus to emerge. An ideal clinical trial does not exist,
and no one trial provides the definitive information on which
to base practice. Thus we welcome the confirmatory evidence
from recent trials for treating combined systolic and diastolic
hypertension in elderly patients and the systolic hypertension
in the elderly trial,5 which provides a rationale for treating
isolated systolic hypertension. The Syst-Eur study will
provide further guidance on managing systolic hypertension.
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