
This content is licensed under a Creative 
Commons Attribution 4.0 International License.

ORIGINAL ARTICLE

Journal of  
Transcatheter Interventions
e-ISSN e-2595-4350

J Transcat Intervent. 2021;29:eA2021051

Primary angioplasty in acute 
myocardial infarction: initial 
experience in a developing country
Angioplastia primária em infarto agudo do miocárdio: 
experiência inicial de um país em desenvolvimento
Miguel Bernardino Antunes Vicente1iD, Roger Ravelo Dopico1iD,  
Luís Mariano de Lima Domingos1iD, Tomás Carlos Méndez Peralta1iD,  
Valdano Manuel1iD, Júlio César Echarte Martinez1iD, Leonardo Hipólito Lopéz Ferrero1iD, 
Jesus del Todo1iD, Abel Salas Fabre1iD, Ramon Reynoso1iD, Vasco Sabino da Silva1iD, 
António Pedro Filipe Júnior1iD

DOI: 10.31160/JOTCI202129A202105

ABSTRACT – Background: Coronary artery disease is a major public health concern worldwide. 
In Africa, varying rates of progression increased in different countries. In Angola, although the 
epidemiological scenario is dominated by infectious diseases, the prevalence of coronary artery 
disease is increasing with notable impacts, requiring the creation of mechanisms to face this reality 
in a country where lack of specific infrastructure is still a challenge. The objective of this study was 
to describe the experience of primary angioplasty in patients with acute myocardial infarction 
in an Angolan tertiary care center. Methods: This was a descriptive, longitudinal, retrospective 
study, involving 165 patients diagnosed with acute myocardial infarction between 2012 and 2019. 
Variables were age, sex, risk factors, angiographic and procedure-related characteristics, and main 
complications. Results: The mean age was 58.3±6.8 years, and males predominated (75.8%). 
Hypertension (69.7%), dyslipidemia (35.2%), smoking (32.7%) and diabetes (29.7%) were more 
prevalent. The anterior location was the predominant topography of infarction (49.7%). Single 
vessel disease was the most common pattern (50.9 %). The left anterior descending artery was 
the most often involved vessel (49.7%). The door-to-balloon time was 46.6±32.4 minutes. In 
the multivariate analysis, anterior myocardial infarction (p=0.033), diabetes (p=0.004), age ≥60 
years (p≤0.001) and post-coronary intervention final TIMI flow <III (p≤0.001) were independent 
predictors of unfavorable outcomes. Conclusion: Percutaneous coronary intervention in 
the context of acute myocardial infarction in Angola is a reality, but the number of procedures 
performed is not enough given the current great demand.
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RESUMO – Introdução: A doença aterosclerótica coronariana representa um importante problema 
de saúde pública mundialmente. Na África, suas taxas variáveis de progressão têm aumentado 
em diferentes países. Em Angola, apesar do domínio do cenário epidemiológico pelas doenças 
infectocontagiosas, a doença aterosclerótica coronariana vem crescendo com notáveis impactos, 
forçando a criação de mecanismos para enfrentar essa realidade em um país onde a escassez de 
infraestrutura específica ainda é um desafio. O objetivo deste estudo foi descrever a experiência 
de angioplastia primária em pacientes com infarto agudo do miocárdio em um centro terciário 
angolano. Métodos: Estudo descritivo, longitudinal, retrospectivo, com envolvimento de 165 
pacientes diagnosticados com infarto agudo do miocárdio entre 2012 e 2019. As variáveis foram 
idade, sexo, fatores de risco, características angiográficas e relacionadas com o procedimento e suas 
principais complicações. Resultados: A média de idade foi de 58,3±6,8 anos, e predominou o sexo 
masculino (75,8%). Hipertensão arterial (69,7%), dislipidemia (35,2%), tabagismo (32,7%) e diabetes 
(29,7%) foram mais prevalentes. A localização em parede anterior foi predominante (49,7%). Houve 
majoritariamente comprometimento de um vaso (50,9 %). A artéria descendente anterior foi a mais 
envolvida (49,7%). O tempo porta-balão foi de 46,6±32,4 minutos. Na análise multivariável, infarto 
de parede anterior (p=0,033), diabetes (p=0,004), idade ≥60 anos (p≤0,001) e fluxo TIMI final pós-
intervenção coronária <III (p≤0,001) foram preditores independentes para desfechos desfavoráveis. 
Conclusão: A intervenção coronária percutânea no contexto do infarto agudo do miocárdio em 
Angola é uma realidade, porém não é suficiente diante da grande demanda atual.

Descritores: Angioplastia; Infarto agudo do miocárdio; Doença da artéria coronária; Angola
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INTRODUCTION

Angola is an African country located in southern Africa, 
with a territorial extension of about 1,246,700km2 and 
a population of approximately 35 million inhabitants.1 
It is an epidemiological stage dominated by infectious 
diseases, where the incidence of coronary artery disease 
(CAD) has slowly increased, with drastic impacts on the 
population.2 This increase may be explained by changes 
in lifestyle, rapid urbanization and conditions that lead 
to a fast epidemiological transition, bringing with them 
an increased prevalence of cardiovascular risk factors 
and higher morbidity and mortality rates from acute 
myocardium infarction (MI),3 in a scenario in which 
difficult access to diagnostic and treatment services and 
lack of specialized professionals interfere in its greater 
notoriety. This limits the real understanding of the disease, 
availability of better statistical data and, consequently, 
the creation of specific health policies.3,4 Coronary artery 
disease accounts for about 18 million deaths in the world 
annually, and 80% of these deaths occur in low- and 
middle-income countries. It is estimated that, by 2030, 
CAD will account for about 30 million deaths.5 

Percutaneous coronary intervention (PCI) is the pre
ferred reperfusion strategy, in the initial approach to 
patients with ST-segment elevation MI (STEMI), with high 
success rates.6,7 This is still a great challenge in Angola and 
in most African countries, due to the lack of specific policies 
aimed to improve the health scenario, leaving thousands 
of people with no access to a treatment considered ideal 
worldwide.8,9

The context of acute MI in Angola is not clear. Therefore, 
our objective was to report the initial primary angioplasty 
data from an Angolan private tertiary care hospital.

METHODS

This was a descriptive, longitudinal, retrospective stu-
dy, conducted at the Cardiovascular Diagnosis and Inter
vention Unit, of Clínica Girassol, in Luanda, Angola. All pa-
tients diagnosed with STEMI between 2012 and 2019, of 
both sexes, who underwent PCI in an emergency context 
were included in the study. Patients with non-ST elevation 
MI and those who underwent elective procedures were ex-
cluded. All patients signed the Informed Consent Form for 
the procedure and for participating in the research. 

The variables used were sex, age, risk factors, topogra-
phy of infarction, the artery involved, access route and 
complications. The results were presented in the form of 
tables, in absolute and percentage values.

Statistical analysis
The analyses were performed using the software 

Statistical Package for the Social Sciences (SPSS), version 

12.0. The categorical variables were presented as absolute 
and relative frequencies; the continuous variables were 
presented as mean±standard deviation, or median and 
25% and 75% percentiles, depending on whether they 
followed normal distribution or not. The Wald and the 
Fischer tests were applied. The categorical variables were 
compared between groups using the Chi-squared test. A 
multivariate analysis was performed to define the prognos
tic factors related to complications. 

RESULTS 

Our study included 165 patients of both sexes diagno-
sed with STEMI. There was a predominance of individuals 
aged between 51 and 60 years, with a mean age of 58.3±6.8 
years, and a predominance of males (75.8%). 

Regarding the risk factors of patients studied 
according to sex, the most prevalent were hypertension, 
dyslipidemia, smoking, and diabetes mellitus (DM) 
(69.7%; 35.2%; 32.7% and 29.7%, respectively), with a 
significant predominance of male dyslipidemia patients 
(32.7% versus 2.4%; p≤0.01) and smokers (28.5% versus 
4.2; p=0.03). Anterior wall acute MI was the predominant 
clinical presentation (49.7%), and the left anterior 
descending artery (LAD) was the most affected (64.8%) 
and frequently involved vessel in most STEMIs (49.7%). 
The femoral access was the preferred route (75.8%). The 
average door-to-balloon time was 46.6±32.4 minutes, 
with longer delays among women (61.9±72.0 minutes) 
when compared to men (31.2±61.9 minutes). Mortality 
rate was 2.42%, with a significant difference for women 
when compared to men (1.8% versus 0.60%; p=0.016). 
In the multivariate analysis, the variables that could be 
related to the occurrence of the aforementioned adverse 
events were included. The anterior wall location was an 
independent predictor for the occurrence of adverse 
events (p=0.033; B-exponential: 7.803; lower limit: 1.203; 
upper limit: 39.500) (Tables 1 to 7).

Table 1. Patients according to sex and age group

Age group (years) 
Sex

Male Female

≤40 6.1 0.0

41-50 13.3 1.8

51-60 31.5 7.3

61-70 19.4 6.1

71 5.5 9.1

Results expressed by %. Calculation based on total number of patients: n=165 
corresponded to 100%. 
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Table 2. Risk factors according to sex

Clinical characteristics
Sex

p-value
Male Female

Hypertension* 50.3 19.4 0.15
DM* 23.0 6.7 0.88
Dyslipidemia* 32.7 2.4 <0.01
Obesity† 6.1 1.8 0.61
Smoking* 28.5 4.2 0.03
Prior MI* 12.1 4.8 0.73
Prior PCI† 2.4 1.2 0.63

Results expressed by %. Calculation based on total number of patients: n=165 
corresponded to 100%. 
*Chi-squared test; †Fischer’s test.
DM: diabetes mellitus; MI: myocardial infarction; PCI: percutaneous coronary 
intervention.

Table 3. Topography of infarction and sex

Topography
Sex

p-value
Male Female

Anterior 38.2 11.5 0.199
Inferior 32.1 12.1
Lateral 5.5 0.6

Results expressed by %. Calculation based on total number of patients: n=165 
corresponded to 100%. As a statistical test to determine the statistical significance, 
the Chi-squared test was applied. 

Table 4. Angiographic characteristics according to sex

Characteristic
Sex

p value
Male Female

CAD≥ 50%*/vessels 0.99
No lesions 1.8 0.6
1 vessel 38.2 12.7
2 vessels 24.2 7.3
3 vessels 11.5 3.6

Vessels
LMCA 2.8 0.2 0.81
LAD† 50.9 13.9 0.60
LCx† 30.3 9.1 0.92
RCA† 38.8 15.2 0.29

CTO‡/vessels
LAD† 1.2 0.0 1.00
LCx† 4.8 0.0 0.20
RCA† 3.6 1.8 0.45

Access route*
Femoral 56.4 19.4 0.69
Radial 18.8 4.8
Other 0.6 0.0

Pre-PCI TIMI*
0 54.5 17.0 0.65
I 13.3 2.4
II 5.5 4.8
III 2.4 0.0

Management*
Medical treatment 6.1 3.0 0.65
PCI 66.7 20.0
CABG 3.0 1.2

Results expressed by %. Calculation based on total number of patients: n=165 
corresponded to 100%. 
*Chi-squared test; †Chi-squared test with correction; ‡ Fisher’s exact test.
CAD: coronary artery disease; LMCA: left main coronary artery; LAD: left anterior 
descending artery; LCx: left circumflex artery; RCA: right coronary artery, CTO: chro-
nic total occlusion; PCI: percutaneous coronary intervention; ; TIMI: Thrombolysis in 
Myocardial Infarction; CABG: coronary artery bypass graft.

Table 5. Coronary intervention-related characteristics and sex

Characteristic
Sex

p-value
Male Female

Infarction culprit artery*

LAD 38.2 11.5

LCx 10.3 1.2 0.26

RCA 26.1 11.5

Door-to-balloon time 31.2±61.9 61.9±72.0 0.96

Direct stent† 37.0 12.7 0.82

Balloons, mm 

Diameter 1.2±1.2 1.1±1.2 0.76

Length 8.4±8.6 8.4±8.9 0.86

Drug-eluting stent (mean) 1.3 0.9 0.81

Drug-eluting stent/patients

1 41.8 13.4 0.84

2 25.4 7.5

≥3 9.0 3.0

Drug-eluting stent, mm

Diameter 2.9±0.3 2.9±0.6 0.86

Length 18.2±4.3 18.1±4.7 0.44

Implantation pressure (atm) 13.96±5.5 13.47±5.4 0.15

Post-PCI TIMI*

0 8.5 1.2 0.32

I 2.4  1.2

II 4.2  3.0

III 60.69  18.8

Results expressed as % or mean±standard deviation. As a statistical test to deter-
mine the significance of the comparisons of means, the Wilcoxon test was applied. 
Calculation based on total number of patients: n=165 corresponded to 100%.
*Chi-squared test; †Chi-squared test with correction.
LAD: left anterior descending artery, LCx: left circumflex artery, RCA: right coronary 
artery;  PCI: percutaneous coronary intervention; TIMI: Thrombolysis in Myocardial 
Infarction.

Table 6. Complications according to sex

Complications
Sex

p-value
Male Female

Death 0.60 1.8 0.016

Heart failure 5.45 3.64 0.136

Arrhythmias 3.64 2.42 0.232

Coronary dissection 1.82 0.60 1.582

Hematomas 0.60 0.0 0.573

No reflow 4.85 1.21 0.749

Acute thrombosis 0.60 0.60 0.395

Results expressed as %. As statistical proof to determine significance, the Fischer’s 
exact test was applied. Calculation based on total number of patients: n=165 corres-
ponded to 100%. 
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DISCUSSION

This was the first Angolan study on the profile of pa-
tients with STEMI treated by primary PCI, and the results 
are corroborated by most registries from several countries, 
where patients with this medical condition are managed 
using this treatment modality, considered the preferred 
one for reperfusion.6,9,10

There was a predominance of male individuals treated 
by PCI, especially those in full active and productive pha-
se of life, and hypertension stood out significantly as the 
most important risk factor. This data does not differ from 
the reality of other African countries,3,4,6,8 which show a 
strong association between risk factors and the occurrence 
of acute MI.11,12 

In Angola, several publications on the topic of risk 
factors are unanimous in highlighting hypertension as the 
main one, especially in individuals of lower socioeconomic 
status, and its association with smoking, DM, alcoholism 
and dyslipidemia could explain the higher prevalence and, 
consequently, the gradual increase in the incidence of acute 
MI in Angola.3,13,14

Regarding the topographic location of acute MI, there 
is a discrepancy among the different studies consulted. In 
this investigation, 49.7% of patients presented anterior 
wall involvement, with no significant difference regarding 
sex (38.2% versus 11.5%; p=0.199). This finding could 
be explained by a greater involvement of the LAD in the 
patients studied (64.8%). On the other hand, divergent data 
from African studies conducted in patients with acute MI, 
treated by PCI, revealed most patients had involvement of 
the inferior wall.4,15 

Single-vessel CAD was the most prevalent angiogra-
phic characteristic, with no significant difference regarding 
sex (38.2% versus 12.7%; p=0.99). A South African study 
reported most patients had multivessel disease (42%) and 
the incidence of single vessel injury was 36%.16 In another 
African study, CAD was observed in 56% of patients with 
infarction treated by PCI.4 In Angola, there are few epide-

miological data to compare with this finding, but it may be 
inferred they would be similar to those reported in other 
parts of the world.4,10,15,17

The femoral approach was preferably used (75.8%), 
followed by transradial access (23.6%). Similar data were 
published in a study carried out in Côte d’Ivoire, in which 
most patients undergoing PCI were approached via the 
femoral route.4 In Senegal, different data were reported, 
and the transradial access being the most used approach, 
demonstrating this route is gradually becoming popular in 
various work groups in Africa.7 Although the superiority of 
transradial access over the femoral access is proven, in 
addition to the undeniable benefits to patients, the femoral 
route is a priority among more experienced operators.18,19 
In Angola, in recent years, the trend has been the use of 
transradial access for PCI, which is associated with lower 
rates of complications, mortality and shorter hospital stay, 
especially in patients with acute MI.20

Reducing the delay in the first medical contact remains 
one of the great challenges in Angola; however there is a 
need to address some aspects that decisively influence the 
context of delay for patients in the country, making this an 
“Achilles heel” in our daily practice, a fact that was reflected 
in this investigation, with inadmissible delays for patients. 
This very important aspect involves multiple factors 
(economic, cultural, population education, deficiencies 
in intra- and extra-hospital structure, untrained 
professionals, means of transport, low accessibility 
conditions) and delays the early arrival of patients to the 
few existing referral centers.3 The times mentioned in this 
investigation were unacceptably long, with longer delays 
among women, coinciding with the literature.21 This could 
be explained by inadequate identification/valuation of 
symptoms in this group of patients, in addition to the 
factors already mentioned.21 In this sense, a recently 
published study evaluated the impact of sex and door-to-
balloon times in patients with acute MI, revealing longer 
times for women, which was fundamental for explaining 
their worse outcomes.21,22 In most of the African countries, 

Table 7. Multivariate analysis for occurrence of adverse events

Variables Wald p-value (B)-Exponential
95%CI for B-exponential

Lower limit Upper limit

Anterior wall 1.060 0.033 7.803 1.203 39.500

Hypertension 4.059 0.074 2.723 1.008 45.671

DM 2.079 0.004 8.701 2.045 42.333

Smoking 5.600 0.089 1.762 0.003 11.255

Male 4.809 1.200 1.700 0.900 10.650

Age ≥60 years 3.407 <0.001 9.088 2.400 37.055

Post-PCI TIMI <III 5.500 <0.001 7.700 0.100 33.300

DM: diabetes mellitus; TIMI: Thrombolysis in Myocardial Infarction; PCI: percutaneous coronary intervention.
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the factors described underlie the rationale for failure in 
complying with this reality. Studies published in countries 
in the region reported their door-to-balloon times ranging 
from 52 hours to 4 days, far from what is recommended 
by the guidelines.7,10 Therefore, the urgent creation of joint 
and standardized strategies at all stages of care to approach 
patients with acute MI, in a timely manner, may be the 
beginning of a breakthrough in the care of these patients 
in Africa.4,23,24

In the multivariate analysis, AMI of anterior wall (lower 
limit: 1.203; upper limit: 39.500; p=0.033; B-exponential: 
7,803), DM (lower limit: 2.045; upper limit: 42.333; 
p=0.004; B-exponential: 8.701), advanced age (lower limit: 
2.400; upper limit: 37.055; p=<0.001; B-exponential: 
9.088) and post-PCI TIMI <III were independent predictors 
of complications, impacting mortality of the patients 
studied (2.42%). These findings were similar to those 
reported worldwide, and it could be said that this Angolan 
population affected by MI has characteristics similar to 
those observed in the rest of the world.15,25,26

CONCLUSION

Percutaneous coronary intervention, in the context 
of acute myocardial infarction in Angola, is a reality. 
However, discussing a primary percutaneous coronary 
intervention approach per se is controversial, due to the 
various situations described, which contradict the good 
practices recommended by current guidelines. Angola 
is far from having indicators comparable to world stan
dards; for this to happen, there must be investments 
in training of professionals and creation of specific 
technical infrastructure. In clinical terms, it is clear 
that acute myocardial infarction is a concerning and 
still underdiagnosed condition in this environment. This 
study was an attempt to draw attention to the dimension 
of the problem, and to open perspectives for a better 
comprehensive approach to management of our patients. 
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