
The Cochrane Collaboration: twenty-first century
encyclopédistes?
Soon there will be few areas of medicine where a Cochrane Systematic
Report is not available to consult, either online or in hard copy, thereby
providing systematic coverage of many aspects of cardiovascular
medicine, reports Barry Shurlock PhD

Too much published! Too much to read! An ever growing mountain
that can never be climbed!

Choose your phrase! There are many ways of saying the same
thing, but there can be few professionals in any field who do not
from time to time feel they are drowning in information. It is, of
course, a predicament that people have felt for at least 300 years.
In 1728, in London, Ephraim Chambers published his two-volume
Cyclopedia, which is said later to have given rise to the Encycylopédie
of Diderot and d′Alembert, which eventually ran to 28 volumes,
18 000 pages, and 75 000 articles!

Cardiovascular medicine can never justify such mammoth
efforts (can it?), but for many years medical publishers have
enlivened their journals and book lists with series of volumes,
often one a year, with titles such as Progress in . . . Advances in . . .
Clinics in . . . . Edited by distinguished practitioners – often
one from each side of the Atlantic, and other major market
areas – these volumes contain review articles on topics of
current interest.

For the reader, of course, such articles are aneasy way towise up on
a subject, but if they concern treatment, the level of confidence
required is such that the endorsement of an academic society or
some other form of ‘committee of experts’ is often required. Hence,
over the past decade or two, ‘guidelines’ of various sorts have been
published – not least by the ESC. There is, of course, much to be
said by such ventures, even if the clinician often has to decide
between differing views of experts from Europe and North America.
Equally, suitably qualified individuals have, of course, the same right
to ‘guide’, provided they pursue a logical approach to the review
process to draw appropriate conclusions.

Dr Archie Cochrane

One who felt this was the Scottish physician Dr Archibald
(‘Archie’) Cochrane, born in 1909, who in the middle of his profes-
sional career found himself treating tuberculosis in German
prisoner-of-war camps. He later admitted: ‘I knew that there was
no real evidence that anything we had to offer had any effect on tu-
berculosis, and I was afraid that I shortened the lives of some of my
friends by unnecessary intervention’. His wartime experience made
him realize that much of medicine at the time lacked any scientific val-
idity and induced him to spend the rest of his career advocating the
virtues of evidence-based medicine and the randomized clinical trial.

Cochrane became director of the MRC’s pioneering Epidemiology
Unit at the Universityof Cardiff, Wales, UK. And he ran some import-
ant studies, including, in cooperation with Prof. Peter Elwood and
others, the first randomized trial of aspirin in the prevention of
vascular disease, published in the British Medical Journal in 1974. At a
time when clinicians rarely took part in trials, and (perish the
thought!) ignored findings if they did not concur with their preset
views, he published a book that in retrospect gave evidence-based
medicine the push it required. Published in 1972 and based on the
British NHS, it was entitled Effectiveness and Efficiency: Random Reflec-
tions on Health Services. A reviewer wrote that ‘the hero of the book is
the randomized control trial, and the villains are the clinicians’!

Another key development was the formalization of statistical
methods for conducting analysis of analyses. The general idea of
gathering together data from studies on a given topic and making the
best judgement of what they mean has a very long history, though
the first attempt to do so in medicine seems only to date from the
mid-1950s and the term ‘meta-analysis’ was only coined in 1976. The
medical literature is now awash with studies of this kind, and statisti-
cians have refined the methodology to a fine art, though there are
still a number of pitfalls.
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Meta-analyses inevitably are skewed towards positive findings as
negative results rarely get published [as recognized by the 80 000
plus signatories to the All Trials Campaign (www.alltrials.net) run
by Bad Science, London, UK, and the Dartmouth Institute of
Health Policy and Clinical Practice and the Geisel School of Medicine,
Hanover, New Hampshire, USA]. Also, not all published studies are
of equal weight, and a run of small studies, say, might be insignificant
compared with one well-run, large study. Equally, meta-analysis itself
may be biased by an overt or subliminal agenda, coupled with lack of
information on conflicts of interest in the studiesbeing analysed. Even
so, Archie Cochrane and well-conducted meta-analyses have lifted
medicine out of the dark ages!

Five years after Cochrane’s death, his name was given to a centre
for analysis of published trial data, set up in Oxford, UK, by the
NHS Research and Development Programme. It was keen to build
on the success of the Oxford Database of Perinatal Trials compiled
by the National Perinatal Epidemiology Unit, directed by Dr Iain

Chalmers (later knighted), who was given the job of setting up
the Cochrane Centre. From these small beginnings, the ideas of
Archie Cochrane have blossomed into The Cochrane Collaboration,
an international network which involves .31 000 participants in
.120 countries.

Just as the Encyclopédistes .200 years ago attempted to sift
known information into authoritative articles, Cochrane was
formed to organize medical information systematically to help all
parties in healthcare make interventions on the basis of evidence.
The outcome is Cochrane Database of Systematic Reviews, available
online, together with some reviews published in parallel in the
medical literature. In 2011, WHO granted Cochrane a seat on the
World Health Assembly.

To date, Cochrane has 53 specialty-based groups, including ones
on heart, hypertension, stroke, and peripheral vascular disease. Its
author base is international, although about one-third are from the
UK, where half of its groups are also based.

75th anniversary of the discovery of angiotensin:
a tale of two countries
This paper was written in collaboration between the University of
Perugia, Italy and the Instituto de Investigaciones Cardiológicas,
Universidad de Buenos Aires-Conicet, Argentina

The 75th anniversary of the discovery of angiotensin was recently
celebrated in Buenos Aires at the 70th anniversary of the founding
of the Instituto de Investigaciones Cardiológicas ‘Prof. Alberto
C. Taquini’. Tracing the story of angiotensin’s discovery highlights
the impressive degree of excellence gained by Argentine biomedical
research during the middle of the twentieth century. Most
importantly, it unfolds a remarkable piece of medical research and
of trans-national competition and eventual cooperation.

As early as 1898, Tigerstedt and Bergman had reported a pressor
effect of renal extracts and they called the renal substance ‘renin’.
However, it was not until almost 40 years later, in 1934, that Harry
Goldblatt in a seminal paper demonstrated that clamping of a renal
artery in dogs produces hypertension (Figures 1 and 2; Table 1).

That observation spurred intensive research at about the same
time (1936), on both sides of the American continent, which in just

Figure 1 Original portrait of Harry Goldblatt autographed ‘To Dr
Taquini with kindish regards’.

Figure 2 The Argentine group, left to right: Juan Carlos Fasciolo,
Juan M. Muñoz, Alberto C. Taquini (standing), Bernardo A. Houssay
(Nobel Prize 1947), Eduardo Braun-Menendez (standing), Luis
F. Leloir (Nobel Prize 1970).
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a few years shed much light on the mechanisms of the vasopressor
response originally described by Goldblatt.

In 1937 in Buenos Aires, Bernardo Houssay (who received the
Nobel Prize in 1947), foreseeing the presence of a humoral mechan-
ism, asked Juan Carlos Fasciolo a young medical graduate, to repro-
duce Goldblatt’s technique. Very soon, they demonstrated that
ischaemic kidneys release a substance that increased blood pressure
when injected into nephrectomized dogs. Just after that, in 1938 using
a similar approach, Alberto C. Taquini also in Buenos Aires, proved
that the rise in blood pressure which follows re-establishment of
circulation in ischaemic kidneys was also produced by the release
of the same vasoactive compound.

By the end of 1938, Federico Leloir, 1970 Nobel Prize winner and
Juan M. Muñoz, joined the group as chemists in order to collaborate
to identify and characterize the vasoactive substance. At this point,
Houssay had been able to gather a formidable team of scientists
to investigate the subject, formed by Eduardo Braun Menéndez,
Fasciolo, Leloir, Muñoz, and Taquini (Figure 2).

In a short time, they isolated a pressor agent from the plasma of
venous blood of acute ischaemic kidneys. The substance could be
extracted with 70% acetone, was dializable, thermostable, and with
a short pressor effect; they called it ‘hypertensin’. Shortly thereafter

they also proved that it was the result of an enzymatic reaction in
which renin was the enzyme and plasma the substrate.

At the same time, similar research was very actively being pursued
in North America.

In 1937, Irvine H. Page and colleagues in
Indianapolis postulated that renin has to be
activated by plasma to become vasoactive, and
produce hypertensive effects.

They presented their work at the American
Heart Association Annual Meeting on 12 May
1939 in St Louis, Missouri (Figure 3). This was

the meeting point which allowed the two groups to exchange their
experiences. In fact, Taquini was present at the meeting, as he had
been invited to present his work with totally ischaemic kidneys
(Figure 4).
Four decades later, he related the discussion that developed at the
meeting: ‘. . . Well informed that the properties of the substance iso-
lated by my peers clearly showed that it was not renin, I objected to
Page’s and co-workers interpretation. Apparently, Goldblatt who
was also present was the only one to take my comments into consid-
eration. At the end of the sessions he invited me to stop at his

Table 1 Discovery of the renin–angiotensin system
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laboratoryon myway back to Boston in order to analyze the problem
more extensively . . .’.

In the years that followed the discovery of angiotensin, the
Argentine group studied its enzymatic release from angiotensino-
gen, the secretion of renin by kidneys, identified angiotensin as a
peptide, and studied the formation of angiotensinogen by the
liver. The final contribution of the group was the book ‘Renal
Hypertension’.

On the other side, Page and co-workers observed that when
renin was directly injected in the isolated dog tail artery, it
showed lower activity compared with the high-hypertensive
effect obtained after systemic injection. They hypothesized that
renin was activated by another enzyme, and the final product was
named ‘angiotonin’.

Page et al. acknowledged in 1943 the enzymatic nature of the
system and renamed their so-called ‘renin–activator’ as ‘renin
substrate’ (angiotonin).

At the end of 1943, the Buenos Aires team disbanded. Braun
Menéndez continued his work together with Houssay in the

private Instituto de Biologı́a y Medicina Experimental. He became a
full professor of Physiology at the University of Buenos Aires in
1956. Unfortunately, he died in an aeroplane crash at the peak of
his career in 1959.

Leloir (1906–87) moved on to work as a fellow in Carl F. Cori’s la-
boratory in St Louis in 1944 and subsequently returned to Buenos
Aires and worked on the metabolism of galactose, which led him to
the Nobel Prize in Chemistry in 1970 for his discoveryof sugar nucleo-
tides and their role in the biosynthesis of carbohydrates.

Fasciolo (1911–93) worked with Taquini until he became full pro-
fessor of Physiology atCuyo University in Mendoza. He continued his
research on hypertension until his death. He was the mentor of mul-
tiple investigators, among them, Alberto Nasjletti, Oscar Carretero,
and Juan C. Romero, who crowned brilliant careers in internationally
renowned centres.

Taquini founded the Instituto de Investigaciones Cardiológicas in
1944, which he directed for 54 years until his death in 1998. During
his long and fruitful life, he received more than a hundred national
and international awards, published .350 papers in high-impact
factor journals and formed a legion of disciples. Of note, autobio-
graphical notes and some unpublished documents related to the dis-
covery of angiotensin and to this very report, remained hidden for
.60 years in a drawer of his desk, only to be found by one of us
(J.M.) at the time of his taking charge as director of the institute.

After another decade of intensive and at times competitive work
among the two Institutions, both teams eventually became con-
cerned about the confusion and the controversies generated in the
field by the duplication of terms ‘hypertensin-angiotonin’; according-
ly, theyagreed to use a single name to denote the same pressoragent,
and cleverly decide to fuse the two original names into ‘angiotensin’,
at a meeting in Michigan in 1958.

Over time, the ‘adventure of the discovery of angiotensin’, using
unsophisticated methods compared to present day technology was
no longer an adventure and it became a reality.

Figure 3 Fragment of the original program from the scientific
sessions of the American Heart Association of 1939 with Page’s
presentation.

Figure 4 Fragment of the original program from the scientific
sessions of the American Heart Association of 1939 with Taquini
and Goldblatt’s presentation.
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German Society of Cardiology Criteria for
establishing chest pain units
Members of the German Chest Pain Task Force Unit discuss the
process of chest pain unit certification now that 200 units have been
certified

Introduction
In 2008 the German Society of Cardiology (Deutsche Gesellschaft
für Kardiologie – Herz- und Kreislaufforschung, DGK) defined the
criteria for the establishment of chest pain units (CPUs). The scope
of this manuscript was to define minimum criteria for a CPU to be
valid nationwide. Institutions that already ran a CPU were also
given the possibility to take advantage of technical innovations
through a continuous evaluation and re-evaluation process.
Accordingly, a certification programme was initiated in 2008; to
date, 200 CPUs have been certified based on the criteria of the
DGK, and 134 of these have already renewed their certification
(Figure 1).

Using the same criteria, CPUs were also certified in Zurich and
Lucerne in Switzerland. Furthermore, a consensus paper of the
DGK defining the criteria to expand this process to private clinics
was published in 2010. Chest pain units have received attention in
national and international guidelines.

The goal of a CPU was and is, to carry out in a rapid and
goal-oriented manner, differential diagnosis of acute or newly

occurring chest pain of undetermined origin. Data from similar
processes in the USA and UK demonstrate the superiority of CPUs
compared with standard emergency care units. These data also
show that the establishment of CPUs leads to a reduction in hospital-
ization times and a reduction in costs due to the better utilization of
diagnostic and therapeutic methods. Finally, the establishment of
CPUs also improves patient satisfaction.

The criteria for the certification of CPUs have now been revised
by the DGK ‘Chest Pain Unit Task Force’ to replace the original
publication from 2008.

Spatial requirements
The CPU must be integrated in the emergency system of the hospital
(including in-house resuscitation and emergency teams) (Table 1).

Technical requirements
(Table 2)

Figure 1 Certified CPUs, CPUs in certification process and potential CPU sites in Germany 2014.
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Diagnostic procedures and
strategies
National and international guidelines for the diagnosis of acute chest
pain must be implemented and observed (Table 3).

Therapy
A CPU is designed to optimize the diagnostic processes and thera-
peutic options in patients with chest pain. Each CPU must establish
and implement strict standard operating procedures (SOPs) for the
diseases such as STEMI, NSTEMI, unstable angina pectoris, hyperten-
sive crisis, acute pulmonary embolism, etc. Transfer times from CPU
to catheterization laboratory in the case of high-risk patients should
never exceed 15 min (Table 4).

Cooperation
Acardiac catheterization laboratorywith permanent personnel avail-
able for acute intervention is an indispensable prerequisite for a CPU.

The catheterization laboratory must be on duty 24/7; the only
allowed exception is unexpected technical failure, in which case
the facility may be temporarily logged out of the emergency care
programme (Table 5).

Education
The nursing staff must undergo special training. A specific training
programme for ‘Chest Pain Unit Nurse’, certified by the DGK, has
been established. Standard emergency training is also obligatory
and should be repeated at least twice per year (Table 6).

Organization
A CPU is part of a cardiology department or clinic that is able to
provide invasive coronary therapy. A cardiologist must be respon-
sible for the management of the CPU, and his/her response time
shall not exceed 30 min (Table 7).

Since a CPU is an emergency unit, it cannot be closed at any time.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Spatial requirements

Criteria Minimum requirement Additional DGK recommendation

Rooms Integration in an emergency unit with continuous
availability of defined facilities (see below), led by
cardiologists

Well-designated rooms, monitoring room, waiting room,
treatment room, conference room

Bed capacity At least four monitored beds One additional bed per 50,000 inhabitants in the region

Access 24 h a day/7 days a week

Catheterization laboratory In-house, continual access (24/7)

Resuscitation/emergency
concept

The CPU must be integrated with the in-house
emergency team

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Technical requirements

Criteria Minimum requirement Additional recommendation by the DGK

12-lead ECG Permanent availability

Blood pressure
measurement

At each bed Non-invasive blood pressure monitoring in the waiting room,
facilities for implementing invasive monitoring

TTE Available 24/7, response time ,30 min Dedicated CPU machine

Rhythm monitoring At each bed

Resuscitation Dedicated facilities, including defibrillator

Transportation with ECG
monitoring

Permanently available (if necessary with equipment
from the intensive care unit)

CPU-dedicated devices

Transport ventilator Permanently available (if necessary with equipment
from the intensive care unit)

CPU-dedicated devices

Laboratory diagnostics 24-hour availability; turn-around time 45–60 min POCT, turn-around time ,20 min

Blood gas analysis Available; turn-around time ,15 min Integration in the CPU

External pacemaker Permanently available (if necessary with equipment
from the intensive care unit)

CPU-dedicated devices

Exercise stress test, CT Availablewithin three business days; an appointment
must be given upon discharge

Cooperation with external walk-in clinics

TTE, transthoracic echocardiography; POCT, point-of-care testing; CT, computed tomography.
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The certification process
Application for certification may be made at the office of the DGK.
Two trained expert referees independently perform an audit. After

the audit, the experts write a report and a recommendation, which
are sent to the DGK. The committee decides on the basis of these
documents whether or not to grant the CPU certification. Based
on the evaluation, the DGK issues either a certification (‘Chest Pain

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 3 Diagnostic procedures and strategies

Criteria Minimum requirements Additional DGK recommendation

Cardiac biomarkers Troponin T or I hsTroponin T, BNP, Nt-proBNP, Copeptin

Time points of biomarker
assessments

0 and 6–9 h after admission 0–3 h when hsTroponin T is assessed and at
symptom
recurrence; 0–1 (2) hours hsTn assays in
patients at low risk

Blood tests (general) Electrolytes, creatinine, full blood count, CRP, coagulation,
D-Dimer if clinically indicated

Additional biomarker panel, including thyroid
function test

Time point of blood testing At admission Based on clinical indication

ECG 12-lead ECG recorded and interpreted within 10 min V3r, V4r, V7 to V9 at all-time points

Time point of ECG 0 + 6 h after admission and at symptom recurrence 0–3–6afteradmissionandat symptomrecurrence

TTE All patients with suspected ACS, available 24/7

Risk stratification GRACE score at admission Additional risk scores

Exercise test All patients after the exclusion of ACS In cooperation with external partners

Abdominal ultrasound Available 24/7 in cooperation (e.g. with emergency services) In the CPU

CK, creatine kinase; BNP, B-type natriuretic peptide; hs-Troponin T, high-sensitivity troponin T; TTE, transthoracic echocardiography; ACS, acute coronary syndrome.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4 Therapy

Criteria Minimum requirement Additional recommendation

Algorithms STEMI (different SOP for self-referral and referral through emergency service),
NSTEMI, unstable angina pectoris, stable angina pectoris, hypertensive crisis, acute
pulmonary embolism, acute aortic syndrome, atrial fibrillation, cardiogenic shock,
resuscitation, ICD discharge, pacemaker dysfunction, atrial fibrillation

Additional algorithms

Catheterization laboratory EachSTEMI: within 90-120 minutes (contact-to-balloon time) or according to current
guidelines

Each NSTEMI/UAP: ,24 hours after admission for high-risk patients (GRACE
.140), within 72 hours for intermediate risk patients, or according to guidelines

STEMI program Direct transfer to catheterization laboratory

[STEMI ¼ ST-elevation myocardial infarction, NSTEMI ¼ Non-STEMI, UAP ¼ unstable angina pectoris, SAP ¼ stable angina pectoris].

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 5 Cooperation and partners of a CPU

Criteria Minimum requirement Additional recommendation

General emergency room Available 24/7 In the same building (but separate room facilities)

Emergency outpatient clinic Integration of the CPU in the existing emergency
structures

Development of an integrated regional and trans-regional model

Emergency physician Preclinical STEMI programme with direct transfer of
the patient to the catheterization laboratory

Intensive care unit Available 24/7; transfer time ,15 min Integration of CPU, ER, and ICU into a single unit

Catheterization laboratory Available 24/7, transfer ,15 min

Radiology Chest X-ray (available 24/7) CT (available 24/7) Cardio-MRI, scintigraphy within 3 days

Additional coordination Cardiovascular and thoracic surgery Other medical specialties

MRI, magnetic resonance imaging.
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Unit – DGK certified’ logo), a rejection (with justification), or
a certification pending fulfilment of conditions. A certification is
valid for 3 years, after which the CPU needs to be re-certified for
another 5 years. The re-certification process is similar to the initial
certification process but only involves one expert referee.

Conclusion
To date, 200 CPUs have been certified in Germany and more than
134 CPUs re-certified. This rapid growth underscores the interest
in the advantages that this structure offers. The number of CPUs in
Germanyalready farexceeds that of the rest of Europe. The objective
of our initiative remains to achieve nationwide coverage through a
network of certified CPUs throughout the country. To meet this

goal, it will be necessary to certify as many as 300 CPUs, as to date,
there are significant regional differences in cardiological care. We
believe this concept to be valuable at a European level, a process
that has already begun.
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Primary prevention of coronary artery disease
by aspirin
Arguments for and against the use of aspirin for primary prevention
were presented at the Controversies in Thrombosis and Haemostasis
Congress in Berlin

Yes, because of other potential
benefits: Carlo Patrono, Italy

While there is general agreement that the
use of aspirin for the acute treatment and
secondary prevention of atherothrombosis is
justified by a highly favourable benefit–risk ratio,
the potential utilization of the same antiplatelet
strategy in primary prevention represents a highly
controversial issue, as reflected by substantial

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 6 Education and training of the CPU

Criteria Minimum requirements Additional recommendation

Physicians At least 2 years internal medicine/cardiology experience,
adequate intensive care experience, echocardiography training

Consultant Cardiologist Continuous presence of a specialist in the CPU

Nurses Special CPU training ‘CPU Nurse’ title

Training Emergency training at least twice a year, case conferences

Quality control Feedback mechanisms for the quality of the diagnosis and therapy Participation in the CPU registry

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 7 Organization of a CPU

Criteria Minimum requirement Additional recommendation

Supervision Specialist in cardiology

Physician Continuous presence Shift system guaranteeing the continuous presence of a
qualified staff member

Consultants (cardiologists) On call 24/7; response time ,30 min Continuous presence

Nurses Present 24/7; a maximum 4:1 patient-to-nurse ratio
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heterogeneity among regulators, guidelines committees, and
practicing physicians.
Several groups have suggested using a threshold, ranging between a
calculated 10-year risk of major vascular events of 10–20%, to rec-
ommend using low-dose aspirin in ‘high-risk’ subjects. However,
there is relatively limited conclusive evidence from randomized clin-
ical trials (RCTs) about the benefit–risk ratio in this setting. This un-
certainty is reflected by the fact that at least four placebo-controlled
trials are currently ongoing to define the efficacy and safety of
low-dose aspirin in over 50 000 subjects expected to experience
an annual rate of major vascular events between 1 and 2%, because
of diabetes mellitus (ACCEPT-D, ASCEND), advanced age
(ASPREE), or a cluster of cardiovascular risk factors excluding
diabetes (ARRIVE).

The main objection to the legitimate search for a ‘therapeutic
window’ is represented by the finding that both ischaemic and
bleeding risks of asymptomatic subjects without a prior vascular
event are largely driven by the same risk factors. Analyses of
individual participant data from six primary prevention trials by
the Antithrombotic Trialists’ (ATT) Collaboration clearly demon-
strated that the predicted 5-year absolute effects of allocation to
aspirin on major vascular events and non-fatal gastrointestinal or
other extracranial bleeds increased similarly as a function of the
baseline coronary heart disease (CHD) risk, thus leaving the 2:1
ratio between major vascular events avoided and major bleeds
caused by aspirin essentially constant throughout the whole spec-
trum of CHD risk.

A new perspective on this controversial issue considers the
accumulating evidence for a chemopreventive effect of aspirin, at
antiplatelet dosing regimens, against colorectal (and possibly other)
cancer. It has been argued that even a 10% reduction in overall
cancer incidence would double the size of the absolute benefits of
low-dose aspirin, and tilt the balance of benefits and risks in favour
of using aspirin, regardless of age (.50 year), gender, or CHD risk.
However, there are limitations in the size and quality of the RCT
evidence supporting these additional health benefits, and more
cancer data are prospectively being collected in the ongoing
primary prevention trials.

In the meantime, a personalized choice of prescribing aspirin for
primary prevention, which takes into account patient values and pre-
ferences, appears as a legitimate practice away from the extremes of
suggesting or discouraging aspirin for all.

No: Robert F Storey, UK

Inhibition of cyclo-oxygenase 1 by low-dose
aspirin reduces the extent of platelet
activation in response to atherosclerotic
plaque rupture but also leads to gastric
erosion and ulceration. Consequently, the
benefits related to prevention of arterial
thrombotic events by aspirin are offset by an

increased risk of bleeding, both related to reduced platelet
reactivity and to gastric ulceration.
‘Primary prevention’ of coronary artery disease implies that the pre-
vention of cardiovascular events before any cardiovascular disease is
apparent. Meta-analyses of primary prevention with aspirin have indi-
cated increasing absolute reduction in the risk of ischaemic events
with increasing predicted cardiovascular risk but at the expense of
an increasing risk of bleeding which leaves the overall benefit of
aspirin uncertain, particularly when taking into account the reduction
in risk that can be achieved with other preventive medications such as
statins and antihypertensive drugs.

Studies in progress will give greater insights into the potential
merits of aspirin in primary prevention. However, the question will
remain as to whether population-based approaches are acceptable
or whetherweshould strive formore individualized prevention strat-
egies. There is no evidence for, and little rationale to support, a role
for aspirin in actually preventing coronary artery disease since the
expected effect of aspirin is to prevent the thrombotic complications
of coronary artery disease rather than prevent the atherosclerotic
disease itself. Consequently, aspirin might be better targeted on
those with existing coronary artery disease through improved detec-
tion of this.

Assessment of coronary artery calcification by computed tomog-
raphy can indicate the presence or absence of coronary artery
disease and now requires limited radiation exposure with accept-
able cost. Recent evidence suggests that those with a high-calcium
score determined by this method are likely to benefit from
aspirin, whereas those with a zero calcium score may be harmed
by aspirin. This illustrates a way forward in targeting individuals
for aspirin and suggests an individualized ‘secondary prevention’
approach, through detection of asymptomatic coronary artery
disease, may be preferable to a population-based primary preven-
tion approach.

Jennifer Taylor
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