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INTRODUCTION
A century ago, only 10% of deaths were caused by cardiovascu-
lar events, while today these events account for almost half the 
deaths in the developed world and 25% of those in developing 
countries. By 2020, they will be responsible for 25 million deaths 
annually, and coronary heart disease will surpass infectious dis-
eases as the main cause of death and disability.[1]

In Cuba, heart disease is the leading cause of death, with acute 
myocardial infarction (AMI) the chief contributor.[2,3] This situa-
tion, shared with fi rst-world nations, is infl uenced by Cuba’s level 
of social development and the soundness of its health system, 
responsible for eliminating infectious diseases as main causes of 
morbidity and mortality.[4]

During the 1970s and 1980s, mortality rates and absolute num-
bers of deaths from ischemic heart disease in Cuba remained 
high due to, among other factors, changes in risk factor distribu-
tion in the case of rates and population aging in the case of num-
bers. Ischemic heart disease mortality rates began to fall in the 
1990s.[2] This decline has been attributed to the introduction in 
1995 of the national control program for ischemic heart disease, 
the family medicine program based on the primary health care 
(PHC) network and intrasectoral efforts in health promotion and 
disease prevention.[4]

Statistics for Cienfuegos province show a similar decline in mor-
tality rates from heart disease (from 191 per 100,000 population 
in 1999 to 108 per 100,000 in 2009). However, values for the 
province historically have been higher than the national average.
[2] And, notwithstanding declining mortality rates, the number 
of admissions for AMI at the Dr Gustavo Aldereguía University 
Hospital (HGAL, the Spanish acronym), the province’s secondary 
care center, continued to grow during this period.[2,5]

The main problem associated with AMI at HGAL in the early 
1990s was the high hospital case fatality rate, which was over 
50% in 1992.[5] The rising case fatality rate prompted design of 
a series of interventions to address case fatality and other indica-
tors of quality of medical attention for AMI. This set of initiatives, 
ongoing since 1994—which we refer to as HGAL’s institutional 
AMI plan—was undertaken under the aegis of the hospital’s new 
quality assurance system.[6] Their impact was systematically 
assessed on an ongoing basis, with adjustments made according 
to results observed. 

The objective of this article is to describe the chronological imple-
mentation of an institutional plan to reduce AMI case fatality at 
HGAL in the framework of the hospital’s quality management 
strategy.

IMPLEMENTATION
Cienfuegos is one of 15 provinces in Cuba, with a population of 
402,000 and a landmass of 4178 km2. Its health care network 
has a two-tier structure: secondary (hospital) and primary health 
care (PHC), the latter consisting of neighborhood family doctor-
and-nurse offi ces and community-based polyclinics offering com-
prehensive care. The province has a single hospital for adults, 
HGAL, which provides general, but not pediatric, services. HGAL 
has 640 beds, admits 22,000 patients per year and has been 
operating without interruption since 1979.

Figure 1 provides a schematic outline of actions relevant to AMI 
management taken by HGAL and Cuba’s Ministry of Public Health 
(MINSAP, the Spanish acronym) between 1994 and 2009. Each 
action taken was independent but linked to those that preceded 
it. Information from evaluation of each step was iteratively fed into 
the ongoing assessment of the institutional strategy, prompting 
changes if necessary. Thus, in addition to describing the particu-
lar situation that triggered the action, we describe the principal 
methodological elements. 

Data for calculating case fatality rates during the period were tak-
en from HGAL’s monthly statistical reports for the period 1991–
2009[5] (accuracy corroborated by annual autopsy rates of over 
80%). The study universe consisted of all hospital patients with a 
diagnosis of AMI during the period. Provincial mortality informa-
tion was taken from annual statistical reports by MINSAP.[2]

AMI case fatality (Figure 2) was reduced from some 50% in the 
early 1990s to 14–15% after 2005. In the authors’ view, the steady 
decline had three pivotal moments: 

• after 1997, associated with work emphasizing adherence to 
the AMI clinical practice guidelines (CPG)[7,8] and upgrading 
of hospital emergency services and the provincial emergency 
system with MINSAP creation of the Integrated Emergency 
Medical System (SIUM, the Spanish acronym), which involved 
integrating administrative, teaching and scientifi c functions 
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related to critical and emergency care, including mobile emer-
gency medical service, throughout the entire chain of care; 

• after 1999, associated with scaling up and faster administration 
of thrombolytics; and

• after the 2001 opening of HGAL’s Comprehensive Cardiac Care 
Unit (UCIC, the Spanish acronym), facilitating a more compre-
hensive approach to AMI management. Although MINSAP also 
introduced more general policies and actions to reduce deaths 
from diseases that constitute public health problems (Figure 1), 
many of these were already being carried out at HGAL as part 
of the work reported here, with new MINSAP directives incorpo-
rated as they emerged. 

Clinical practice guidelines In 1994, with the objective of stan-
dardizing AMI management, clinical practice guidelines were 
drawn up with methodologies based on expert opinion and group 
techniques—guidelines that are periodically updated. At fi rst, 
CPG design and implementation did not alter case fatality rates 
or any other indicators. Thus, the need to 
bridge the knowledge–practice gap became 
evident, and the next step was to evaluate 
guideline adherence and then increase it. 
This process was two-pronged: fi rst, each 
patient’s treatment was reviewed daily at the 
end of each shift in the service where care 
was provided; and second, every month, a 
group of evaluators sent a CPG adherence 
report to the head of the service and the hos-
pital administration. The hospital’s AMI man-
agement group then decided what further 
action to take.
 
In 1997, HGAL began measuring adher-
ence as part of its overall quality assurance 
system. An initial report for March through 
August 1997 concluded that CPGs were 

inadequately applied in 
64.3% of cases, a situ-
ation that was associ-
ated with a higher risk 
of death, with a case 
fatality rate of 61.5% 
(RR 3.00, CI 95%: 2.23–
5.30). Errors in CPG 
application associated 
with higher case fatality 
were: failure to observe 
patients with precordial 
pain but with normal 
electrocardiograms in 
hospital; failure to per-
form electrocardiograms 
on patients with atypical 
pain but who also had 
coronary risk factors; 
and initial admission of 
patients to the Interme-
diate Care Unit instead 
of UCIC. Another study 
from January through 
May 2005[8] showed 
a higher percentage of 

good adherence (88.5%) and lower case fatality; precise defi ni-
tion of adherence required prognostic stratifi cation, ergometry, 
and an echocardiogram prior to hospital discharge.

As part of the CPG adherence improvement cycle, an AMI clini-
cal pathway was drawn up in 2004[9] and implemented in 2005.
[10] The clinical pathway is an instrument for planning and coor-
dinating the sequence of medical, nursing, and administrative 
procedures (diagnostic testing, consultations, staff training, dis-
charge planning, etc.) necessary for optimum effi ciency in care. 
Núñez[10] showed that with its use, the thrombolysis index was 
higher (80.7% of patients vs. 53.5% of those with whom it was not 
used), adherence to the recommended drug regimen (aspirin and 
beta blockers) was higher and began earlier, and hospital stays 
were shorter (6.59 days vs. 8.30). Use of the clinical pathway in 
UCIC facilitated adherence to the treatment strategy spelled out 
in the CPG and later served as an indicator for the cardiology 
service’s quality assurance plan. 

Figure 1: Main initiatives in management of acute myocardial infarction, Dr Gustavo Aldereguía Lima University 
Hospital, Cienfuegos, Cuba, 1994–2009 

AMI: Acute myocardial infarction     CPG: Clinical practice guideline     MINSAP: Ministry of Public Health        
SIUM: Integrated Emergency Medical System     UCIC: Comprehensive Cardiac Care Unit     UCIE: Emergency Intensive Care Unit

Figure 2: Acute myocardial infarction case fatality rates*, Dr Gustavo Aldereguía university 
Lima Hospital, Cienfuegos, Cuba, 1991–2009 
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Changes in therapy As part of the CPG work, internationally 
recommended drugs of proven effi cacy were used,[1,11–13] and 
efforts were made to inform and train hospital physicians in the 
their use. A post-intervention evaluation showed greater use of 
aspirin and beta blockers in 1999, associated with a signifi cant 
drop in AMI hospital case fatality.[14,15]

A key therapy in AMI treatment is reperfusion [6,11], and at 
HGAL the only reperfusion option available is thrombolysis. 
Recanalization of the artery associated with the infarction—if 
early, complete and maintained—improves prognosis, limits 
infarction size and preserves ventricular function. However, as a 
public health strategy, its effectiveness depends on its early use 
after onset of symptoms and the volume of patients who receive 
it. Cuban-manufactured recombinant streptokinase has been 
used at HGAL since 1994, although for the fi rst three years, no 
change in case fatality was observed. Impediments to its optimal 
use were identifi ed, subsequent efforts then focusing on reduc-
ing time between patient arrival at hospital and drug administra-
tion (door-to-drug time) and on treating the greatest number of 
patients possible.

In addition, continued monitoring of the percentage of patients 
receiving thrombolytics was included in HGAL’s quality man-
agement strategy. During the past fi ve years at time of writing, 
between 60% and 70% of AMI patients meeting eligibility criteria 
received thrombolytics, compared to 45% to 55% in the 1990s. 
The authors consider that broad use of thrombolysis is the best 
AMI treatment alternative in developing countries, given its wider, 
near universal, availability; low cost; ease of administration and 
speed with which treatment can begin; and the fact that outcomes 
are less dependent on physician experience.

Furthermore, optimal use of the drugs described above and rapid 
hospital administration of thrombolytics are currently recognized 
as essential to AMI treatment[11] and are included among indica-
tors for quality of hospital management of AMI.[16]

Organizational change To achieve the therapeutic goal, organi-
zational change was also necessary. The fi rst changes, related to 
thrombolysis optimization, were gradually introduced in1999 and 
2000.[17] Their impact on door-to-drug periods and their possible 
determinants was assessed at four points in time (snapshots). 
The fi rst two assessments (preintervention)—from February 11 
through March 10, 1999 (snapshot I) and March 11 through April 
10, 1999 (snapshot II)—revealed an average of 179 minutes from 
patient arrival at hospital to drug administration, far longer than 
the 40 minutes considered acceptable.[18] Main contributors to 
this delay were presentation of an atypical history, time taken to 
perform an electrocardiogram (a phenomenon commonly cited in 
the literature), and need for specialist assessment. No signifi cant 
delays seen in other studies were associated with socioeconomic 
factors, age, skin color or sex.[11,19] After snapshot II, all chest 
pain was considered an emergency and given the highest treat-
ment priority, but time taken to administer thrombolytics remained 
long, at 120 minutes (snapshot III, from April 11 through May 10, 
1999). Thrombolysis location was then changed from the inten-
sive care unit to the emergency department, cutting door-to-drug 
time to 53 minutes (snapshot IV, from July 9 through August 8, 
1999). Subsequent measurements taken between October 1999 
and May 2000 showed a gradual shortening of door-to-drug time 
to less than 35 minutes. 

Two other organizational and structural changes were introduced 
for better AMI management. The fi rst was the 1996 opening of 
the Emergency Intensive Care Unit as an emergency department 
area for advanced vital support, part of MINSAP’s hospital revital-
ization strategy; this was followed in 1997 by SIUM accreditation 
in Cienfuegos. The second change was creation of the UCIC in 
March 2001 as part of the hospital’s strategy for improved treat-
ment of cardiovascular patients.

Prior to 2001, AMI patients were forced to make a tortuous cir-
cuit of the hospital.[20] Following their initial assessment in emer-
gency services, they were admitted to the coronary section of the 
general ICU, located on the third fl oor, where they were monitored 
for 72 to 96 hours during the acute phase. Then they were trans-
ferred to the Intermediate Care Unit on the second fl oor, where 
they remained for another 48 hours. From there, they were moved 
to the cardiology service on the fourth fl oor, where they stayed 
until they had been hospitalized for a total of 10 days, at which 
point they were discharged. 

Established in 2001, the UCIC consists of four contiguous sec-
tions on the same fl oor (intensive care, intermediate care, con-
ventional hospitalization and the chest pain center). To measure 
impact of this reorganization, the hospital conducted a study[21] 
comparing two groups—a control group comprising all patients 
discharged with AMI nine months before the unit opened its doors 
and another group comprising those discharged nine months 
afterwards. A total of 1183 patients were studied, 578 before and 
605 afterwards. Hospital case fatality for the institution as a whole 
was calculated, since lack of mechanisms for observing patients 
in hospital areas outside the UCIC, where AMI patients also die, 
may reduce chances of receiving appropriate and timely medical 
care and, hence, of survival. Average AMI hospital stay was signif-
icantly reduced after the UCIC opened (from 9.1±6.0 days before 
to 6.7±2.3 days after; p = 0.00), a 2.4-day reduction. Moreover, a 
7.9% reduction in hospital case fatality was observed after the unit 
opened (from 26.9% before to 19.0% after; p = 0.03).[16] 

It is also useful to have a unit for observation of patients with atypi-
cal chest pain. At HGAL this unit is an integral part of the UCIC. A 
prospective study two years after its 2001 opening[22] showed few-
er diagnostic errors, fewer hospital admissions, and more appro-
priate use of diagnostic tests and available resources; in addition, 
9.5% of the patients admitted required admission to intensive care, 
seven of them with AMI and one with primary ventricular fi brillation. 
The evidence currently supports creation of these units, for they 
not only reduce unnecessary admissions and costs but increase 
patient safety by improving cardiac diagnosis.[11]  

COMPREHENSIVE CARE
It is recognized that medical care for AMI patients should be con-
tinuous and comprehensive to be successful. Improved survival 
involves addressing two critical aspects: treatment and rehabilita-
tion—achieving better quality of life through individualized rehabil-
itation plans including diet, physical activity[23] and psychological 
support.[24–26] Cardiac rehabilitation is considered effective in 
reducing mortality.[27]

After the UCIC’s opening in 2001, the psychological approach from 
early stages of AMI was introduced as a new concept in our medical 
care. In order to determine its impact, an interventional study was 
conducted from June 1, 2002 through May 31, 2003.[28] Patients 
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were given relaxation, stimulation and sleep-inducing treatments, 
which showed positive impact on both the psychological and physi-
ological parameters studied (heart rate, respiration rate and blood 
pressure). This coincides with fi ndings that reducing negative emo-
tions can help prevent cardiac arrhythmias, particularly in people 
with heart conditions, and that increasing positive emotions may 
have a positive impact on health.[26,29]

Other interventions to improve quality of care included training 
families in basic CPR, also considered necessary by international 
expert consensus,[11] and giving them a phone number to call for 
mobile emergency medical attention should pain or other symp-
toms suggestive of myocardial ischemia appear.

In June 1997, SIUM accreditation in Cienfuegos facilitated inte-
gration of mobile emergency care into PHC for AMI patients. This 
followed an extensive staff training and certifi cation process that 
included basic and advanced courses in management of medical 
emergencies and trauma. It also involved conceptual, teaching, 
organizational and systemic changes in emergency manage-
ment—changes that included prehospital triage and more cas-
es handled in certain polyclinics and family medicine facilities 
equipped and designated as emergency-care centers, as well as 
initiating administration of thrombolytics in the PHC network.

Two studies were conducted that measured survival at one year 
after discharge. The fi rst was a retrospective study and showed 
a survival rate of 71.4% in 1998.[30] The second, in 2005,[31] 
was a prospective study and showed a higher fi gure (78.3%). In 
the later study, factors associated with higher case fatality were: 
female sex; history of diabetes mellitus, AMI with ST-elevation, 
failure to administer thrombolytics and failure to prescribe cer-
tain drugs of proven effi cacy such as beta blockers, aspirin and 
ACE inhibitors. It should be underscored that HGAL does not 
have surgical revascularization options—such as angioplasty or 
bypass—at its disposal. Despite this, the net effect of actions tak-

en as part of HGAL’s institutional strategy for AMI was the reduc-
tion of case fatality by more than 25 percentage points over the 
decade.[5] 

In principle, hospital management of AMI should aim to reduce 
case fatalities and emphasize secondary prevention. However, 
the authors consider a comprehensive approach best—in which 
all levels of care should participate, particularly PHC services—
since lowering mortality rates in large population groups depends 
largely on health promotion and disease prevention activities, sta-
ples of PHC’s work. This thesis is supported by the fact that lower 
hospital case fatality is not correlated with AMI mortality rates.[2]

In order to continue the search for best evidence to inform bet-
ter practices, since 1999 the AMI hospital team has been holding 
an annual national symposium to examine and compare trends 
in organizational practices and technologies as well as results 
in other institutions. The symposium has also strengthened col-
laboration between HGAL and both national institutes and PHC 
professionals in the province. 

Finally, it should be noted that HGAL’s UCIC has since received 
ISO 9001:2008 certifi cation and level-2 hospital accredita-
tion under the Cuban system, and its staff have been trained in 
advanced CPR.

CONCLUSIONS
Organizational changes, optimal use of drugs of proven effi cacy, 
and good adherence to clinical practice guidelines as part of a 
strategy to improve hospital care led to reduced AMI hospital 
case fatality and could be related to improved survival in these 
patients. HGAL’s experience supports inclusion of activities to 
improve comprehensive prevention and management of AMI 
patients in strategic hospital administration and quality assur-
ance systems. 
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