
Stem cell research has been in the headlines constantly,

sometimes for the wrong reasons. But while public atten-

tion is focused on the ethics of sourcing these cells from

embryos, and the suspicions surrounding the veracity of some

of the work done in South Korea, scientists investigating

the use of autologous stem cells have continued to make

progress in developing a way to use these cells in cardiology.

Cardiac studies on stem cell repair are now more

advanced than for any other organ, and this work has led to

“a veritable revolution”1 in cardiac biology. The first demon-

stration in 2001 that bone-marrow cells could reconstitute

infarcted myocardium in mice2 swept away a decades-old

assumption that the heart cannot regenerate.

“If cardiac regeneration is indeed possible, the stem cell

revolution will prove to be one of the most significant, if not

the most significant, conceptual and therapeutic advances

in cardiovascular medicine,” wrote Roberto Bolli, MD, of

the University of Louisville, Kentucky, when describing the

potential impact of the discovery.

German stem cell scientist Bodo E. Strauer, MD, from

Heinrich Heine University in Düsseldorf, Germany, first test-

ed the theory in humans in 2002.3

“Stem cell therapy demonstrates that restoration is possi-

ble, clinically feasible, and associated with an improvement

of the performance of the heart,” he said.

Four years on, there have been several small clinical

trials testing out infusions of stem cells in damaged human

hearts and 1 double-blind randomised controlled study.4

The reason for the astonishingly rapid rate of translation of

the work is the heart’s physiological simplicity, said John

Martin, MD, professor of cardiology at University College

London, United Kingdom. He describes the use of autolo-

gous stem cells for heart repair as a simple option because

“these are almost like giving a blood transfusion to your own

heart.” This property also reduces the ethical problems for

starting clinical trials.

“The difficulties are far less than they would be for taking a

small organic molecule into the heart, because you don’t have

to do all the toxicology in animals,” explained Dr Martin.

The fact that the biology of autologous stem cells is com-

pletely new offers a unique opportunity for scientists to work

together. Last year, Dr Martin wrote to everyone in the United

Kingdom who had published in the area to propose that they

work as a team instead of competing. “The idea was to try to

write large grant applications that are multidisciplinary,

involving many different groups,” Dr Martin said.

The suggestion worked. One year on from the first meet-

ing of the British Collaborative on Stem Cell Repair of the

Heart, every UK researcher involved in translational autolo-

gous stem cell work has signed up to the project. The group

is looking at what research is necessary to make autologous

stem cell therapy a clinical reality and how to ensure that the

projects get sufficient funding.

“There is no intellectual property with your own stem

cells; therefore, no pharmaceutical company is interested in

translating this work into man,” Dr Martin explained.

John Martin, MD, is among

those cardiologists who are

predicting a positive future

for autologous stem cell

research. He talked to

Hannah Brown, BSc.
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Telegrams From the Heart
In 1924 Willem Einthoven, MD, won the

Nobel Prize for his work in cardiac

electrophysiology. Diana Berry tells his story.
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Facilitated Percutaneous Intervention
Recent studies suggest that facilitated PCI

may not be the way forward for treating

patients with acute myocardial infarction.
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A Positive Future for
Stem Cell Research?

Stem cells: Using autologous cells in cardiac repair is almost like
giving a blood transfusion to your own heart, says Dr John Martin.
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Peter Weissberg, MD, FRCP, medical director of the

British Heart Foundation (BHF) and formerly the BHF’s

Professor of Cardiovascular Medicine at the University of

Cambridge, was also director of Cardiology at Addenbrooke’s

Hospital, Cambridge, for 13 years. He says that the findings

of recent studies are now suggesting that facilitated percuta-

neous coronary intervention (PCI) is not the way forward in

treating myocardial infarction patients.

Cardiologists have been hoping that facilitated PCI —

the situation where patients are first thrombolysed and

undergo angioplasty soon afterwards — would mean the

best of both worlds for those suffering a myocardial infarc-

tion. It was hoped that thrombolysis would buy the time to

get patients to a catheter laboratory for PCI. This would have

proved especially useful for patients in rural areas, where the

nearest centre for PCI was some distance away.

But disappointing results from the Assessment of the

Safety and Efficacy of a New Treatment Strategy for Acute

Myocardial Infarction (ASSENT-4) trial,1 and a recent

quantitative review of randomised trials,2 both found that

drug-facilitated angioplasty offered no benefit, and there

were risks attached.

However, Dr Weissberg stressed that somebody who has a

heart attack and who has thrombolysis — either in the com-

munity administered by a paramedic or in hospital — and

then goes on to have angioplasty a few days later is quite dif-

ferent from someone being thrombolysed as a deliberate

medical strategy with a view to being given PCI within hours.

He agreed that the ASSENT-4 study showed that facili-

tated PCI is not as safe as cardiologists hoped. “The message

that is beginning to emerge — on the basis of the study —

is that if you give a thrombolytic drug first and get a patient

to a catheter laboratory for angioplasty, that is not a safe

and practical way forward,” he said. “It is beginning to

look as though it is either thrombolysis or angioplasty, but

not a hybrid of the two.”

Dr Martin’s group hopes to build on the findings of sev-

eral small clinical studies — done by Dr Strauer and others

— which have established the safety and feasibility of stem

cell therapy, but are hindered by short follow-up and uncon-

trolled designs.

But there remains intense debate about the ethics of doing

clinical trials before the mechanism of action of autologous

stem cells is fully understood.

Autologous stem cells might work by forming new blood

vessels, by producing new heart muscle, by having a

paracrine effect, or by other mechanisms. This uncertainty

has prompted calls for more animal research into the mech-

anisms of any effect before continuing.

But Dr Martin disagrees. “To do animal research in this

area might take 10 to 15 years before we start to understand it.

The important thing is that it is safe to do this, and there may

be a benefit there, so we should continue the clinical studies,”

he said.

Dr Strauer, who with other colleagues published an 18-

patient study5 demonstrating the safety of intracoronary deliv-

ery of bone-marrow cells late last year, agreed with Dr Martin

that bigger studies are essential.

“We need to concentrate on a larger prospective random-

ised controlled trial in order to strengthen the statistical power

of the positive results,” he said.

Once these studies are done, scientists can move on to

possible ways to refine the techniques. Other sources of stem

cells, for example, embryonic stem cells or cord blood cells,

might have a greater therapeutic effect.

However, Dr Martin believes that the safety of autologous

cells will make them preferable for use in treatment. Future

studies could look at ways of engineering the cells to make

them more like embryonic cells or to insert genes that drive

differentiation, he commented. 

Whatever the difficulties, Dr Martin believes scientists

have no option but to continue with the work. “There is the

possibility that autologous stem cells could make a big dif-

ference, so I think we have a duty to explore the science,”

he said.
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Viewpoint: Where Now

for Facilitated PCI?

Hannah Brown is a freelance medical writer and senior editor
at The Lancet.

Peter Weissberg, MD, FRCP,

medical director of the

British Heart Foundation,

discussed facilitated

percutaneous coronary

intervention with 

Mark Nicholls.



Willem Einthoven, MD, was born on 21 May, 1860, in

Semarang on the island of Java in the former Dutch

East Indies, where his father, originally an army medical

officer, later practised as the parish doctor. He died when

Dr Einthoven was 6 years old, and 4 years later his mother

returned with her 6 children to Holland. 

Dr Einthoven studied medicine at Utrecht University in

Holland, and received his medical degree in 1885. He had

originally intended to follow in his father’s footsteps,

but his exceptional abilities began to develop in a different

direction. As an undergraduate, he was for a time assistant

to the ophthalmologist  Hermann Snellen, Sr, in the famous

eye hospital Gasthuis voor Ooglidders. He published his

doctoral thesis Stereoscopie door kleurverschil (Stereoscopy

by means of colour variation) in 1885. In 1886, Dr

Einthoven took up the chair of Physiology and Histology

at the University of Leiden in Holland, where he remained

active in research up to the time of his death.

The work for which Dr Einthoven is particularly remem-

bered, and which earned him the 1924 Nobel Prize in

Physiology or Medicine, was the development of the fore-

runner of the ECG machine: the string galvanometer. This

began with his attempts at accurate registration of heart activ-

ity using a capillary electrometer, an instrument refined in 1876

by Etienne-Jules Marey, MD, for photographic registration of

the movements produced by the then most sensitive gal-

vanometer. This early device was a mercury-filled capillary

electrometer designed in 1872 by the French physicist

Gabriel Lippmann, PhD. The Lippmann-Marey instrument

However, he said there are always exceptions, such as

where patients have had thrombolysis but it has failed,

because either the drug has not worked or there was no evi-

dence that the infarction process was stopping, or the ECG

suggested that the blood vessel was not recanalising.

Although only a small group, such patients might benefit

from going straight to PCI.

Dr Weissberg said: “A heart attack is not a single entity,

it comes in different shapes and sizes, and there is always

room for further study in the way to treat heart attacks.

There are always permutations that need more research.

“We have to remember we have come a long way in the

last 20 years. In those days, heart attack patients were put

on the coronary care unit and given diamorphine, and they

either survived or they didn’t.”

The situation is different today. “Nowadays, patients are

treated within minutes or hours, and can soon be sitting up

in bed, provided they survive to get the treatment,” he said.

While ASSENT-4 has indicated that facilitated PCI is

not the best option, Dr Weissberg warns that a similar

approach using different drugs in different doses may give

a different answer.

“It does not mean that there might not be variations on

that theme that can be beneficial,” he said. “We have proven

treatments with thrombolysis and angioplasty, and what

has emerged from the studies is that combining them as a

facilitated PCI strategy does not work well.

“We also know that the best way to treat patients with a

heart attack is to treat them very quickly. What we had

hoped was that this ‘halfway house’ of facilitated PCI was

the answer — one that would give us that extra time.”

He said the major problem in the United Kingdom — and

rural areas of Europe — is the logistics of getting a patient

quickly to a hospital that can carry out PCI soon enough.

Dr Weissberg concluded: “It would have been very nice

if we could have used facilitated PCI, because it would

have allowed more patients in the United Kingdom to have

had access to the best treatment. But based on the evidence,

we have to think again.”
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Willem Einthoven, MD, 

won a Nobel Prize in 1924

for his work in cardiac

electrophysiology and the

invention of the string

galvanometer. Diana Berry

tells his story.

History of Cardiology:

Telegrams From the Heart

Artwork of an intravascular clot breaking up. In the few patients
where thrombolysis fails, PCI may still be of benefit, says Dr Weissberg.

The opinions expressed in Circulation: European
Perspectives in Cardiology are not necessarily those of the

editors or of the American Heart Association.

Mark Nicholls is a freelance medical writer.
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was used in London, England, in 1888 by Augustus Desiré

Waller, MD, a lecturer in physiology at St. Mary’s Hospital

Medical School, “who was able to detect cardiac action cur-

rents not only directly from the heart but also from the body

surface of his dog Jimmy and man.”1 Dr Einthoven saw

Waller demonstrate his technique at the first International

Congress of Physiologists at Basle, Switzerland, in 1889.

Unfortunately, the curves Waller produced showed only small

excursions and little detail due to the inertia of the instrument, and

required correction by mathematical computation. Dr Einthoven

worked on this problem. To avoid the complex mathematical

corrections, he developed the string galvanometer (Figure 1).

This was essentially an extremely delicate platinum or

silver-coated quartz string that was suspended between the

poles of a stationary electromagnet. Delicate electrical cur-

rents from the heart passing through the string produced

deflections in proportion to its tension.  These could be pro-

jected and photographed as pictures of cardiac excitation.

Dr Einthoven called them “electrocardiograms, or

telegrams from the heart, as they gave an accurate bulletin

of its electromotive condition” (Figure 2).2(p678) Even though

the principle was in many ways obvious, the instrument

required further refinement and precision to make it suitable

for physiologists, and this took some 3 years of laborious

work. The prize, however, was an instrument that could be

used both in medicine and technology.

In 1905, Dr Einthoven began transmitting electrocardio-

grams via telephone cable from the hospital to his laboratory

1.5 kilometres away, a remarkable forerunner of today’s tele-

medicine techniques. On March 22 of that year came the first

electrocardiogram recording of a healthy man, who after

cycling to the hospital for the experiment recorded some

exceptionally tall R waves that caused some excitement.

Dr Einthoven continued his study of the electrocardio-

gram in all its aspects, and was also involved in the study

of heart sounds. He remained grateful all his life to his col-

league and friend in England, Sir Thomas Lewis, MD,

(1881-1945) an experienced clinician who demonstrated

the usefulness of the machine, for as Dr Einthoven later

wrote to him, “The value of an instrument depends on what

is done with it, not what might be possible.”2(p117)

In his 1906 paper Le télècardiogramme, Dr Einthoven

predicted that a better understanding of the electrophysiology

of the heart would “enable us, in a possibly still-distant future

based upon a clear insight and improved knowledge, to give

relief to the suffering of our patients.”3 The importance of Dr

Einthoven’s work is demonstrated by the fact that his

achievements have led to his laboratory at Leiden becoming

a place of pilgrimage for scientists from all over the world.

Editor: Thomas F Lüscher, MD, FRCP, FACC 
Managing Editor: Keith Barnard, MB, BS, MRCS, LRCP
We welcome your comments. E-mail the managing editor at
kbarnard@lww.co.uk

Figure 1. The string galvanometer became a much-prized instrument.
The tubing around the magnet carried water for cooling.

Figure 2. Dr Einthoven’s early “telegrams from the heart” that
“gave an accurate bulletin of its electromotive condition.”

Diana Berry is a medical historian and freelance writer.
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Figure 3. This patient having his electrocardiogram
taken has his hands immersed in a strong salt solution.
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