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First published: June 30, 2015 

Last updated: August 15, 2020 

 

 
Guidelines for Manuscript Preparation and Submission: Retrospective 

Study 

 
Core tip: These Retrospective Study articles are submitted by any author and describe a study 

to test etiologic hypotheses, by which inferences about an exposure to putative causal 

factors are derived from data relating to characteristics of persons under study or to events 

or experiences in their past. The essential feature of the retrospective study is 

that some of the persons under study have the disease or outcome of interest and their 

characteristics are compared with those of unaffected persons. 

 
You can use the following checklist to help you fulfill the requirements for manuscript 

submission. 

 
1 FIRST SECTION OF WRITING REQUIREMENTS YES or NO 

1.1 Title [ ] 

1.2 Authorship [ ] 

1.3 Institution [ ] 

1.4 ORCID number [ ] 

1.5 Supportive foundations [ ] 

1.6 Corresponding author [ ] 

1.7 Abstract [ ] 

1.8 Key words [ ] 
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1.9 Core tip [ ] 

 
 

2 SECOND SECTION OF WRITING REQUIREMENTS YES or NO 

2.1 Main text [ ] 

2.2 Biostatistics [ ] 

2.3 Units [ ] 

2.4 Illustrations [ ] 

2.5 Tables [ ] 

2.6 Notes in illustrations and tables [ ] 

2.7 Abbreviations [ ] 

2.8 Italics [ ] 

2.9 Acknowledgements [ ] 

2.10 References [ ] 

 
 

3 ETHICS POLICIES/STATEMENTS YES or NO 

3.1 Institutional review board [ ] 

3.2 Informed consent [ ] 

3.3 Conflict-of-interest [ ] 

 
 
4 LANGUAGE EDITING FOR MANUSCRIPTS SUBMITTED BY NON-NATIVE 

SPEAKERS OF ENGLISH YES or NO 

 

6 STEPS FOR SUBMITTING MANUSCRIPTS YES or NO 
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1 FIRST SECTION OF WRITING REQUIREMENTS 

All contributions should be written in English; the authors may use either UK or US English 

language, but the chosen English language usage must be consistent throughout the 

document. All articles must be prepared with Word-processing Software, using 12 pt Book 

Antiqua font and 1.5 line spacing with ample margins. Required information for each of the 

manuscript sections is as follows: 

 
1.1 Title. The title should be no more than 18 words. The title should summarise the core 

content of the manuscript, so that the reader may readily understand the key concepts 

and important findings presented within. This type of succinct and impactful statement 

will serve to catch readers' attention and stimulate their interest in reading the abstract 

and/or downloading the full paper. It is also strongly recommended that the title include  

one or two of the key words associated with the manuscript's topical content, to facilitate 

the paper being readily found by electronic searches of public databases, such as Google or 

PubMed. Finally, words such as 'exploration', 'research', 'analysis', 'observation', and 

'investigation' are to be avoided. The title should not start with 'A', 'An', or 'The' and will 

not include any Arabic numbers or abbreviations. 

 
1.2 Authorship. Authorship credit should be given in accordance with the standard 

proposed by the International Committee of Medical Journal Editors (ICMJE) 

(http://www.icmje.org/), specifically, authorship is merited by (1) substantial 

contributions to conception and design of the study, acquisition of data, or analysis and 

interpretation of data; (2) drafting the article or making critical revisions related to important  

intellectual content of the manuscript; and (3) final approval of the version of the article to 

be published. Authors should meet conditions 1, 2 and 3. 

Designation of co-first authors and co-corresponding authors is not permitted. 

Author names (unabbreviated) should be given as first name, middle name initial 
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(with no period) and family (sur) name, and typed in bold with the first letter capitalised; a 

hyphen should be included between the syllables of Chinese names. For example, Jason 

Lamontagne, Laura F Steel, Paul V Harper Jr, Bo Yuan, and Wei-Hong Tang. 

 
1.3 Institution. Author names should be written out first (as first name, middle name initial 

(with no period) and family (sur)name; with a hyphen included between the syllables of 

Chinese names) and typed in bold, followed by a comma and the complete name of the 

affiliated institution, city, province/state, postcode and country typed in non-bold. For 

example: 

Xu-Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medical College, 

Chengde 067000, Hebei Province, China 

In the case that multiple authors represent a single institution, the authors will be listed 

together for that institution. For example: 

Giuseppe  Losurdo,  Domenico  Piscitelli,  Antonio  Giangaspero,  Mariabeatrice 

Principi, Francesca Buffelli, Floriana Giorgio, Lucia Montenegro, Claudia Sorrentino, 

Annacinzia Amoruso, Enzo Ierardi, Alfredo Di Leo, Gastroenterology Section, Department 

of Emergency and Organ Transplantation, University of Bari, 

Bari 70124, Italy 

In the case that one author represents multiple institutions, the institutions will be listed 

separately. For example: 

Jun Wen, Department of Liver Surgery and Liver Transplantation Center, West China 

Hospital, Sichuan University, Chengdu 610041, Sichuan Province, China 

Jun Wen, Department of General Surgery, The Third People's Hospital of Chengdu, 

Chengdu 610031, Sichuan Province, China 

 

1.4 ORCID number. ORCID provides a persistent digital identifier that distinguishes you  

from every other researcher and, through integration in key research workflows 

mailto:bpgoffice@wjgnet.com
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such as manuscript and grant submissions, supports automated linkages between you and 

your professional activities, thereby ensuring that your work is recognised. Please visit the 

ORCID website at https://orcid.org/ for more information. All authors must provide their 

personal ORCID registration number. 

 

1.5 Supportive foundations. The approved grant application form(s) will be released 

online, together with the manuscript in order for readers to obtain more information 

about the study and to increase the likelihood of subsequent citation. Our purpose of 

publishing the approved grant application form(s) is to promote efficient academic 

communication, accelerate scientific progress in the related field, and improve 

productive sharing of research ideas. 

 
Supportive foundation acknowledgment: The complete name(s) of supportive foundation(s) 

and identification number(s) of grants or other financial support will be provided  on the title 

page of all submitted manuscripts using the following format: 

 
Supported by the National Natural Science Foundation of China, No. 30224801. 

 
 

1.6 Corresponding author. Only one corresponding author is allowed. Designation of co -

corresponding authors is not permitted. The corresponding author's contact information 

will be provided in the following format: written out first name, middle name  initial (with 

no period) and family (sur)name (with a hyphen included between 

the syllables of Chinese names) and typed in bold and ending with a comma, and the 

corresponding author's relevant honorifics (such as PhD, MD, Chief of Surgery,  Assistant 

Professor, etc). This is followed immediately by the affiliation, written out as complete  

name of institution, present address, city, province/state and postcode, and 

mailto:bpgoffice@wjgnet.com
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country and ending with a period. Immediately following the ending period and a single 

space will be the corresponding author's E-mail address; this E-mail address must be issued 

by his/her institution. All the letters in the E-mail address should be typed in lowercase. 

For example: 

 
Andrzej S Tarnawski, MD, PhD, DSc (Med), Professor, Chief, Department of 

Gastroenterology, VA Long Beach Health Care System, University of California, Irvine, 5901 

E Seventh St, Long Beach, CA 90822, United States. astarnaw@uci.edu 

 
 

1.7 Abstract. An informative, structured abstract of no less than 350 words should 

accompany each manuscript. Abbreviations should be avoided, but if used should be 

spelled out at first mention. The 5 sections of the structured abstract are: Background, 

Aims, Methods, Results, and Conclusion. Each section should adhere to the word count 

thresholds (indicated in parentheses) and the content guidelines below: 

 
 
BACKGROUND (no more than 100 words) 

This section should clearly describe the rationale for the study. It should end with a 

statement of the specific study hypothesis. 

 
AIM (no more than 20 words) 

The purpose of the study should be stated clearly, with no or minimal background 

information, following the format of: "To investigate/study/determine…"  

 
METHODS (no less than 80 words) 

This section should describe the materials and methods used for all of the data presented in 

the proceeding Results section of the abstract. This information should include the 

mailto:bpgoffice@wjgnet.com
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following details, as applicable: basic study design (e.g., randomised controlled trial, cross  

sectional study, cohort study, case series, etc.); setting, please specify study location (e.g ., 

primary or tertiary care setting, hospital, general community, etc.); number of participants 

and how they were selected; intervention, the method of administration and 

the duration; major statistical methods used. 

 
 
RESULTS (no less than 120 words) 

This section should describe the key findings of the study, including absolute values and 

risk differences. P values should be presented where appropriate, and not for data that did 

not reach the threshold of statistical significance. You must provide relevant data to 

illustrate how the statistical values were obtained (e.g., 6.92 ± 3.86 vs 3.61 ± 1.67, P < 

0.001). 

 

CONCLUSION (no more than 30 words) 

This section should succinctly and cogently present the findings and implications that are 

within the scope of the data you have presented in the preceding Results section of the 

abstract. You should state only conclusions that are directly supported by the evidence  

presented and the implications of the findings presented. This section should be written in 

the present tense. 

 
1.8 Key words. The 'Key words' list will provide 6 keywords that reflect the main content of 

the study that are selected mainly from the MeSH Tree 

(https://meshb.nlm.nih.gov/search ). The first letter of each keyword will be capitalised, 

and each keyword will be separated by a semicolon. For example: 

 

Key words: Colorectal cancer; Epigenetic analysis 

mailto:bpgoffice@wjgnet.com
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1.9 Core tip. Please write a summary of no more than 100 words to present the core content 

of your manuscript, highlighting the most innovative and important findings and/or  

arguments. The purpose of the Core Tip is to attract readers' interest for reading the full 

version of your article and increasing the impact of your article in your field of 

study. 

 
 

2 SECOND SECTION OF WRITING REQUIREMENTS 

2.1 Main text. The main text contains Introduction, Materials and methods, Results, 

Discussion, Conclusion, Acknowledgements, and References. 

 
2.2 Biostatistics. Any manuscript describing a study (basic research and clinical research) that 

used biostatistics must include a statement in the Materials and Methods section 

affirming that the statistical review of the study was performed by a biomedical 

statistician. Statistical review is performed before the submission or after peer-review. 

The author invites an expert in Biomedical Statistics to evaluate the statistical method(s) 

used in the study, including but not limited to the t-test (group or paired comparisons), 

chi-square test, ridit, probit, logit and regression (linear, curvilinear, or stepwise) 

modeling, correlation, analysis of variance, and analysis of covariance. The review by the 

biomedical statistician is conducted with respect to the following points: (1) Statistical 

methods are adequately and appropriately described when they are used to verify the 

results; (2) Statistical techniques are suitable or correct, and compliant with the following 

Baishideng Publishing Group (BPG) directives; (3) Only homogeneous data can be averaged. 

Standard deviations are preferred to standard errors. The number of  observations and subjects 

(n) is given. Losses in observations, such as drop-outs from the study, are reported; (4) Values, 

such as ED50, LD50, and IC50, have the 95% confidence limits calculated and have been 

compared by weighted probit modeling (using the 

mailto:bpgoffice@wjgnet.com
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functions described by Bliss and Finney); and (5) The word "significantly" is replaced by its 

synonyms (if it indicates extent) or the P value (if it indicates statistical significance). Statistical 

data should be expressed as mean ± SD or mean ± SE. Common statistical expressions are 

identified as: t-test as t; F-test as F; chi-square test as 2; relative coefficient as r; degree of 

freedom as df; number of samples as n; and probability as P. 

 
Sample wording: The statistical methods of this study were reviewed by [name(s) of 

individual(s)] from [name(s) of organisation (s)]…  

If a biostatistics editor is employed by the authors, the person's name (first name and family 

(sur)name), qualifications, and contact information must be submitted to the editorial  

office in the form of a letter of confirmation of service. If the biostatistics editing was 

performed by a commercial service provider, the company's name and contact information, 

including URL and E-mail or phone number, must be submitted to the editorial office in the 

form of a letter of confirmation of service. The letters of confirmation of service must 

include the corresponding author's name (first name and family (sur)name) and contact 

information (E-mail and phone number), and the manuscript title. 

 
2.3 Units. Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, p (B) = 

16.2/12.3 kPa; incubation time, t (incubation) = 96 h; blood glucose concentration, c (glucose)  

= 6.4 ± 2.1 mmol/L; blood CEA mass concentration, p (CEA) = 8.6-24.5 g/L; CO2 volume 

fraction, 50 mL/L CO2, not 5% CO2; likewise, for 40 g/L formaldehyde, not 10% formalin; 

and mass fraction, 8 ng/g, etc. Arabic numerals such as 23,243,641 (i.e., 23 million, 243 

thousand, and 641) should be written as 23243641, with no commas or 

spaces. The format for how to accurately write common units and quantities can be found 

at: https://www.wjgnet.com/bpg/gerinfo/189 . 
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2.4 Illustrations. Figures must be presented in the order that they appear in the main text 

of the manuscript (numbered as 1, 2, 3, etc.). All figures must have a detailed figure legend 

that provides a clear and comprehensive description of the information presented 

in the figure, so that the reader can understand without having to refer back to any other portion 

of the manuscript. 

It is necessary to keep all elements compiled in a line-art image. Scale bars should be used 

rather than magnification factors, with the length of the bar defined in the legend text rather 

than on the bar itself. Figure file names should identify the figure and panel. Avoid layering 

type directly over shaded or textured areas in the figure. Uniform presentation should be 

used for figures showing the same or similar contents; for example, "Figure 1 Pathological 

changes of atrophic gastritis after treatment. A: ...; B: ...; 

C: ...; D: ...; E: ...; F: ...; G: ...”. 

 

2.5 Tables. Tables must be presented in the order that they appear in the main text of the 

manuscript (numbered as 1, 2, 3, etc.). A brief, one-line title must be provided for each 

table. Detailed  legends  should  not  be  included  under  tables,  instead  having  the 

information presented in the main text where applicable; the information should complement, 

but not duplicate the text. Use one horizontal line under the title, a second under the column 

headings, and a third below the last row of the Table (being above any footnotes). Vertical lines 

and italics should be omitted. 

Please note that tables embedded as Excel files within the manuscript are NOT acceptable.  

Tables made in Excel should be copied and pasted into the manuscript Word file. All tables 

will be located at the very end of your article document, following the figures.  Any tables 

submitted that are longer/larger than two pages will be published as online-only 

supplementary material. 

Tables must be primarily cell-based and fully editable. Do not use the following to 

mailto:bpgoffice@wjgnet.com
http://www.wjgnet.com/
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organise data or structure the table: (1) Returns ("Enter" key); (2) Tabs; (3) Spaces; (4) 

Colored text; (5) Cell shading; and (6) Cells within cells. The software used should be Word  

(preferred) or Excel. BPG does not allow for graphics, boxes or embedded tables to appear 

in the main body of the manuscript. 

 
2.6 Notes in illustrations and tables. Data with statistical significance in a figure or table 

should be denoted using superscripted alphabetical lettering, such as aP < 0.05 and bP < 

0.01. If there are other series of P values, the alphabetical subscripted denotation format is 

continued, such as cP < 0.05 vs control, dP < 0.01 vs control, eP < 0.05 vs group A, and fP 

< 0.01 vs group B. Data that are not statistically significant should not be denoted, i.e., P > 

0.05 is not an allowed denotation. 

Other notes in tables or under illustrations should be expressed as F 1, F2, F3, or sometimes as 

other superscripted symbols (Arabic numerals). In a multi-curve illustration, each curve 

should be labeled with ●, ○, ■, □, ▲, △, etc., in a specified sequence. 

 
2.7 Abbreviations. Standard abbreviations should be defined in the abstract and in the main  

body of the manuscript upon first mention in the text. In general, terms should not be 

abbreviated unless they are used two times or more and the abbreviation is helpful to the 

reader. Permissible abbreviations are listed in Units, Symbols and Abbreviations: A 

Guide for Biological and Medical Editors and Authors (Ed. Baron DN, 1988) published by 

The Royal Society of Medicine, London. Certain commonly used abbreviations, such as DNA, 

RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG, ELISA, PBS, 

ATP, EDTA, and mAb, do not need to be defined and can be used directly. 

 
 

2.8 Italics. Quantities: t, time or temperature; c, concentration; A, area; l, length; m, mass; 

V, volume. Genotypes: gyrA, arg 1, c myc, c fos, etc. Restriction enzymes: EcoRI, HindI, 

mailto:bpgoffice@wjgnet.com
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BamHI, Kbo I, Kpn I, etc. Biological nomenclature: H. pylori, E. coli, etc. Latin terms: i.e., e.g., via, 

etc. 

 
2.9 Acknowledgements. Brief acknowledgements of persons who have made genuine 

contributions to the manuscript and who endorse the data and conclusions should be 

included. Authors are responsible for obtaining written permission to use any 

copyrighted text and/or illustrations. 

 

2.10 References. Retrospective study should be composed of detailed contents, 

comparisons, and evaluations in relation to other published relevant articles, and an 

in-depth discussion. Please don't use informal publications. For seminal references, 

however, the publication date is not strictly limited. You should always cite references that  

are relevant to your article. Citing more than five references in a single citation, even when 

separated by a hyphen, should be avoided; for example [1-6], [2-14], and [1,3,4-10,22] are all 

considered inappropriate reference citations. Moreover, authors should not cite their own 

unrelated published articles. Citation of references not indexed on PubMed is discouraged, 

but if a reference that is not indexed by PubMed is necessary, you must provide BPG with a 

printed copy of the first page of the full article. Please update the format of all the references 

according to the Format for references guidelines. The accuracy of the information of 

journal citations is very important. We will interlink all references with DOIs in an XML file, 

so that readers can immediately access the abstracts of cited articles online. 

This section includes Coding system, PMID and DOI, Style for journal references, Style for 

book references, and Format for references (Examples). Specific requirements are as follows: 

(1)  Coding system 

mailto:bpgoffice@wjgnet.com
http://www.wjgnet.com/
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The author should number the references in Arabic numerals according to the citation 

order in the text. The reference numbers will be superscripted in square brackets at the 

end of the sentence with the citation content or after the cited author's name, with no 

spaces. For example, "Crohn’s disease (CD) is associated with increased intestinal 

permeability[1,2].” If references are cited directly in the text, they should be included with the 

direct citation content within the text; for example, “From references [19,22-24], we know that...”. 

Before submitting your manuscript, please ensure that the order of citations in the  text is 

the same as in the references section, and also ensure the spelling accuracy of the authors’  

names. Do not list the same citation twice (i.e., with two different numbers). 

(2)  PMID and DOI 

Please provide the PMID number, which is the serial number that roots the abstract for 

that publication into the PubMed index, and the CrossRef DOI® (Digital Object Identifier) 

name, which is a unique string created to identify a piece of scholarly content in the 

online environment for each reference in the References section. The PMID number at 

http://www.ncbi.nlm.nih.gov/pubmed and  the  DOI name can be found  at 

http://www.crossref.org/SimpleTextQuery/. The numbers will be  used in the 

electronic (E)-version of the manuscript. 

(3)  Style for journal references 

For authors’ names, the name of the first author should be typed in bold letters; the family 

(sur)name of all authors should be typed with the first letter capitalised, followed by their 

abbreviated first and middle initials. For example, an article by Lian-Sheng Ma and Bo-Rong 

Pan will be written as Ma LS and Pan BR. The title of the cited article will be written in 

sentence case. The journal title will be written in its abbreviated form (as shown in PubMed) in 

italics and followed by the article publication information (not italicised), including the 

publication date, volume number (in bold numbers), and start page through end page 
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Abstract 

 

BACKGROUND  

ST-segment elevation myocardial infarction (STEMI) is a common malignant 

complication of ischaemic heart disease. Despite optimal treatment, STEMI is often 

associated with significant morbidity and mortality. In high-income countries (HICs), 

STEMI-related morbidity and mortality incidence have decreased. However, in sub-

Saharan Africa (SSA), there is an increasing burden of non-communicable diseases 

driven by atherosclerotic cardiovascular disease. Similarly, the incidence of STEMI is 

increasing. However, despite the growing burden of STEMI in SSA, there is still a 

paucity of data reporting on the regional morbidity and mortality associated with this 

disease.   

 

AIM 

Hence, this study aims to provide a comprehensive description of the clinical profiles, 

determine the in-hospital all-cause mortality rate, and identify predictors of mortality 

for STEMI patients treated at the Division of Cardiology in Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH) in South Africa. 

 

METHODS 

We conducted a retrospective review of the medical records of 815 consecutive 

patients diagnosed with ST-elevation myocardial infarction (STEMI), with 

confirmatory angiography findings, between January 1, 2015, and December 31, 2019. 

All participants underwent diagnostic coronary angiography, with or without 

percutaneous coronary intervention (PCI). As our institution is a PCI-capable centre, 

all patients underwent angiography either during the index admission or at a later 

date, and this removed ambiguity regarding the diagnosis of STEMI. The study 
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included patients who met the third and fourth universal definitions of myocardial 

infarction. 

Data on demographics, clinical presentation, electrocardiogram (ECG) changes, 

biochemical parameters, coronary angiographic findings, coronary interventions, 

STEMI-related complications, and ongoing medical management were extracted from 

these sources. We compared socio-demographic characteristics, comorbidities, clinical 

parameters, biochemistry investigation findings, treatment, and complications 

between the patients who survived in-hospital and those who died. To identify 

predictors of in-hospital all-cause mortality in patients with STEMI, we developed a 

multivariable logistic regression model. 

RESULTS 

Among 677 participants with a mean age of 55.5 ± 11.3 years, 533 (78.7%) were males.  

The in-hospital all-cause mortality rate was 6.2%.  Co-morbidities in STEMI patients 

included smoking (56.1%), hypertension (52.8%), dyslipidaemia (40.0%), a family 

history of coronary artery disease (32.7%), and diabetes mellitus (28.3%).  The median 

duration from the onset of chest pain to arrival at the catheterisation laboratory was 

two days [interquartile range (IQR): 1-3] for survivors and one day (IQR: 0-2) for non-

survivors (p=0.010).  Pharmaco-invasive treatment was the pre-dominant 

management strategy, with 61.4% of patients receiving thrombolysis and 53.9% 

undergoing PCI.  On the age and sex-adjusted multivariable logistic regression model, 

the use of inotropes (OR: 4.04; CI: 1.14-14.34, p=0.031) and an increase in heart rate 

(OR: 1.02; CI: 1.01-1.04, p=0.010) independently predicted in-hospital all-cause 

mortality, while thrombolytic therapy (OR: 0.27; CI: 0.10-0.75, p=0.012), and PCI to the 

right coronary artery (OR: 0.03; CI: 0.00-0.46, p=0.011) reduced the risk of all-cause 

mortality. 

 

CONCLUSION 

Our study's all-cause mortality rate among STEMI patients is comparable to rates 

reported in other countries globally.  
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Core tip: In this retrospective study conducted at a single tertiary centre in 

Johannesburg, South Africa, we present contemporary data revealing a STEMI 

mortality rate of 6.2%. Notably, we identified the use of inotropes and tachycardia as 

significant risk factors associated with mortality. Conversely, improved outcomes 

were observed with the use of thrombolytic therapy and intervention to the right 

coronary artery (RCA). These findings demonstrate the importance of early 

interventions and targeted treatments. Furthermore, the mortality rate observed in 

our study aligns with rates reported in other global institutions, contributing valuable 

insights to the broader understanding of STEMI outcomes worldwide. 

INTRODUCTION 

In high-income countries (HICs), there has been a notable decrease in the mortality 

rate associated with ST-segment elevation myocardial infarction (STEMI) (1).  

However, sub-Saharan Africa (SSA) has experienced a significant surge in risk factors 

related to STEMI, such as hypertension, smoking, dyslipidemia, and diabetes.  The 

increase in the prevalence of risk factors for cardiovascular diseases (CVD) can be 

attributed to urbanisation, dietary and lifestyle changes, and an aging population (2, 

3).  Consequently, ischemic heart disease (IHD), cerebrovascular disease, and 

hypertensive heart disease have emerged as the leading causes of cardiovascular 

mortality in SSA (3).  The high burden of non-communicable diseases in SSA has put 

immense strain on an already overwhelmed and under-equipped healthcare 

infrastructure. 

In SSA, the mortality rate associated with STEMI exhibits considerable variation and 

can be as high as 24.5% (2).  Timely access to coronary revascularisation strategies is a 

critical determinant of mortality outcomes in SSA among patients with acute coronary 

syndromes (ACS) (2).  However, several factors contribute to the mortality burden, 

including lack of patient education, delayed health-seeking behaviour, unequal health 

systems, inappropriate triage, incomplete revascularisation, and limited access to 
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primary percutaneous coronary intervention (PCI) and coronary artery bypass graft 

surgery (2).   

A review of the South African arm of the Acute Coronary Events (ACCESS) registry, 

a multinational survey of current management strategies of patients hospitalised with 

ACS in 19 African countries, underestimated the in-hospital mortality rate, due to a 

small representation of South African patients in the registry, with only 642 out of 

12,068 patients, and 253 individuals with confirmed STEMI (4).  There is limited data 

reporting outcomes in patients with STEMI residing in SSA, particularly in South 

Africa.  This study aimed to describe risk factors and the clinical presentation of 

patients hospitalised with STEMI in a tertiary academic hospital in Johannesburg, 

South Africa.  Furthermore, we aimed to determine the in-hospital all-cause mortality 

rate and identify predictors of all-cause mortality among STEMI patients. 

MATERIALS AND METHODS 

Study Design  

We conducted a cross-sectional retrospective single-centre study of consecutive 

patients diagnosed with STEMI, with concomitant angiography, between 01 January 

2015 and 31 December 2019.  The study was conducted at the Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH) in Johannesburg, South Africa, which is 

a state-owned hospital that serves individuals without medical insurance.  The 

CMJAH is a state-owned academic tertiary hospital in central Johannesburg, forming 

part of the University of the Witwatersrand academic cluster of teaching hospitals.  

Patients 18 years and older who met the inclusion criteria for STEMI, as per the third 

and fourth Universal Definitions of Myocardial Infarction, were included in the study 

(5).  An overlap in the definitions occurred because the third universal definition was 

released in 2012, while the fourth universal definition was released in 2018.  

Consequently, records from 2015 to 2018 utilised the third universal definition, 

whereas records from 2018 to 2019 used the fourth universal definition.   

Patients with incomplete medical records (pertinent missing data such as gender, ACS 

presentation, electrocardiogram (ECG) findings, laboratory results, intervention and 

clinical outcome), duplicate medical records, a working diagnosis of non-ST elevation 
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acute coronary syndromes (NSTACS), alternate diagnoses such as acute peri -

myocarditis, takotsubo cardiomyopathy and trauma-related myocardial infarction 

were excluded from the final analysis. Premature coronary artery disease in our study 

referred to individuals under the age of 50 years old. Ethics approval was obtained 

from the University of the Witwatersrand Human Research Ethics Committee 

(Clearance Certificate Number: M201095) and relevant hospital authorities.  The 

authors adhered to the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines. 

Data Collection 

Inpatient medical records for 815 patients were retrieved. A thorough verification 

process was conducted, which involved reviewing the medical records, archived 

coronary angiogram reports, coronary angiogram suite admission records, and 

Cardiac Intensive Care Unit (CICU) admission records. Patients with incomplete 

medical records, records, non-ST-segment elevation acute coronary syndrome 

(NSTACS), and alternative diagnoses were excluded from the final study analysis. As 

a result, a total of 677 patients with ST-elevation myocardial infarction (STEMI) were 

included in the study (Figure 1). 
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Figure 1 Flow chart outlining enrollment of patients into the study. STEMI: ST-

elevation myo-cardial infarction 
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To ensure the validity and reliability of the data abstraction process, specific measures 

were implemented. First, the data abstractor underwent comprehensive training in 

the standardized methods of data abstraction from medical records. This training 

encompassed familiarizing the abstractor with the study objectives, data collection 

instruments, and the specific variables to be extracted. 

 

To maintain consistency and quality control, abstractor monitoring was conducted by 

experienced researchers. This involved periodic reviews of a subset of medical records 

abstracted by the abstractor to identify any discrepancies or inconsistencies. Feedback 

and clarification sessions were conducted as necessary to ensure the accuracy and 

uniformity of the data abstraction process. No blinding was performed due to only 

one data collector being responsible for data collection and the individual collecting  

the data was aware of the study hypotheses and outcomes of interest. 

Interrater reliability was assessed periodic re-abstraction of a subset of medical 

records for cross-validation and ensuring adherence to standardized data abstraction 

protocols.  

Regarding missing, duplicate, and conflicting data entries, a standardized protocol 

was followed. Missing data were noted, and efforts were made to retrieve the 

necessary information from alternative sources or by contacting healthcare providers 

involved in the patients' care. Duplicate entries were identified by cross-referencing 

patient identifiers, and only a single entry for each patient was retained. Conflicting 

data entries were carefully reviewed, and efforts were made to reconcile the 

discrepancies by referring back to the primary medical records or seeking additional 

clarification from healthcare providers. 
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The collected data included various variables such as demographics (age, gender, and 

ethnicity), co-morbidities, smoking and alcohol use, clinical presentation (onset of 

chest pain, time from onset of chest pain to first medical contact and catheterization), 

admission ECG parameters (rhythm, rate, ST-segment elevation and depression, and 

bundle branch blocks), clinical parameters (blood pressure, New York Heart 

Association functional class, and Killip class), biochemical parameters (cardiac 

biomarkers, renal function, lipogram, and hemoglobin), coronary angiography 

findings (dominant vessel, distribution of disease on angiography, and the number of 

lesions), coronary intervention details (adjunct medical therapy received, 

thrombolytic therapy, and percutaneous coronary intervention), post-intervention 

complications (arrhythmias and hemodynamic instability), medications, and in-

hospital all-cause mortality. 

 

All the data were captured and recorded in the Research Electronic Data Capture 

(REDCap) database. 
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Statistical Analysis 

Frequencies and percentages were used to summarise categorical variables. The mean 

and standard deviation (SD) were used to summarise normally distributed 

continuous data, and the median and interquartile ranges (IQR) were used for 

continuous variables with a non-normal distribution. We compared demographic and 

clinical parameters between survivors and non-survivors. For continuous variables, 

the Student's t-test was used to compare means for normally distributed variables. 

The Wilcoxon rank-sum test was used to compare medians for data with a non-normal 

distribution. Pearson's Chi-square test was used to compare categorical variables. 

Univariable and multivariable logistic regression analyses were used to determine the 

predictors of in-hospital all-cause mortality. The odds ratios in the multivariable 

model were adjusted for confounders such as age and gender. After conducting a 

Pearson's Chi-square test, Student's t-test or a Wilcoxon rank-sum test variables with 

a p-value < 0.1 were considered for further exploration in the univariable logistic 

regression model. We further included all variables from the univariable logistic 

regression model with a p-value less than 0.05 in the multivariable logistic regression 

model. A detailed explanation of how the multivariable logistic regression model was 

created is attached as a supplementary file. We presented the crude and adjusted odds 

ratios with their 95% confidence intervals (95% CI). Statistical significance was 

considered at a p-value < 0.05. Analysis was performed using Stata version 17 

(StataCorp Ltd, College Station, TX). 

RESULTS 

The final study population comprised 677 patients, of which 533 (78.8%) were males.  

The mean age was 55.5 ± 11.3 years.  Overall, 319 (47.1%) patients were Caucasians, 

167 (24.7%) were Black, 143 (21.1%) were Indian or Asian, and 38 (5.6%) were of Mixed 

Ancestry.  Prominent co-morbidities were smoking (56.1%), hypertension (52.8%), 

dyslipidaemia (40.0%) and diabetes mellitus (28.3%), while previous coronary artery 

disease was documented in only 3.1% of the study population, and 222 (32.8%) 

patients had a family history of heart disease (Figure 2).  
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Figure 2 Co-morbidities for ST-elevation myocardial infarction.  CAD: coronary 

artery disease.
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Thirty-four patients had human immunodeficiency virus (5.02%), three patients (0.4%) had a documented history of excessive 

alcohol intake, and five (0.7%) had a history of recreational drug use.  During the study period, 42 STEMI patients died, and the in-

hospital all-cause mortality rate was 6.2%.  Non-survivors were older, with a mean age of 60.5 ± 14.1 years, compared to survivors 

with a mean age of 55.2 ± 11.1 years (p<0.001).  The median time in days from the onset of chest pain to the catheterisation 

laboratory was shorter among non-survivors [1 (IQR: 0-2) vs 2 (IQR: 1-3) days, p=0.01].  During hospitalisation, non-survivors had 

lower blood pressure than survivors, with a systolic blood pressure of 104 vs 126 mmHg (p<0.001) and a diastolic blood pressu re of 

68 vs 78 mmHg (p<0.001).  The heart rate was higher in non-survivors (99 vs 83 beats per minute, p<0.001) (Table 1).   

Table 1: Baseline demographic and clinical parameters in patients with ST-segment elevation myocardial infarction at the time of 

hospitalisation  

 

 All All-cause mortality  

Variables patients No Yes  

 n=677 (n = 635) (93.8%) (n = 42) (6.2%) p-value 

Age, years 55.54  ± 11.39 55.21  ± 11.11 60.54  ± 14.11 <0.001 

Male 533 (78.73) 503 (79.21) 30 (71.43) 0.233 

Co-morbidities     

Hypertension 358 (52.88) 335 (52.76) 23 (54.76) 0.801 

Diabetes Mellitus 192 (28.36) 179 (28.19) 13 (30.95) 0.700 

Dyslipidaemia 271 (40.03) 255 (40.16) 16 (38.10) 0.792 

Obesity 153 (22.60) 144 (22.68) 9 (21.43) 0.851 

Chronic kidney disease 17 (2.51) 17 (2.68) 0 (0.00) 0.283 
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Previous CAD 21 (3.10) 20 (3.15) 1 (2.38) 0.781 

HIV 34 (5.02) 33(5.20) 1(2.38) 0.418 

Smoking     

Current smoker 380 (56.13) 362 (57.01) 18 (42.86) 0.073 

Ex-smoker 55 (8.12) 49 (7.72) 6 (14.29) 0.131 

Vital signs     

Systolic BP (mmHg) 124.41  ± 26.15 125.77  ± 25.09 103.46  ± 32.94 <0.001 

Diastolic BP(mmHg) 78.65  ± 18.49 79.36  ± 18.12 67.76  ± 20.92 <0.001 

Heart rate 84.38  ± 22.26 83.42  ± 20.37 98.83  ± 39.06 <0.001 

NYHA class 

1 601 (88.77) 583 (91.81) 18 (42.86) <0.001 

0.001 

 0.048 

<0.001 

2 37 (5.47) 30 (4.72) 7 (16.67) 

3 17 (2.51) 14 (2.20) 3 (7.14) 

4 22 (3.25) 8 (1.26) 14 (33.33) 

Killip class 

1 576 (85.08) 560 (88.19) 16 (38.10) <0.001 

0.098 

<0.001 

<0.001 

2 30 (4.43) 26 (4.09) 4 (9.52) 

3 24 (3.55) 17 (2.68) 7 (16.67) 

4 47 (6.94) 32 (5.04) 15 (35.71) 

Biochemical Parameters 
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Troponin T (ng/l) 3556 (1495-7189) 3444 (1389-6893) 6774 (2732-10000) 0.004 

CK MB mass (ug/l) 82.67 (20.17-239.1) 72.35 (19.38-203.6) 268 (207.2-268) 0.013 

Haemoglobin (g/dl) 14.34  ± 2.20 14.34  ± 2.18 14.32  ± 2.61 0.972 

HbA1C (%) 8.7 (7.3-10.5) 8.7 (7.4-10.6) 7.9 (7.0-8.9) 0.171 

Sodium (mmol/L) 138  ± 9.12 139.21  ± 7.87 135.29  ± 19.80 0.007 

Potassium (mmol/L) 4.2 (3.9-4.6) 4.2 (3.9-4.6) 4.45 (4.0-5.2) 0.021 

Urea (mmol/L) 5.6 (4.4-7.4) 5.5 (4.4-7.1) 7.9 (6.0-11.7) <0.001 

Creatinine (umol/L) 87 (73-107) 86 (72.5-104) 115 (82-149) <0.001 

eGFR (ml/min/1.73m²) 78.35  ± 27.21 79.78  ± 26.52 56.64  ± 28.62 <0.001 

Electrocardiogram findings 

Sinus rhythm 610 (90.10) 581 (91.50) 29 (69.05) <0.001 

Atrial fibrillation 12 (1.77) 10 (1.57) 2 (4.76) 0.130 

Atrial flutter 3 (0.44) 3 (0.47) 0 (0.00) 0.655 

Ventricular tachycardia 7 (1.03) 6 (0.94) 1 (2.38) 0.373 

Ventricular fibrillation 5 (0.74) 3 (0.47) 2 (4.76) 0.002 

Heart block 22 (3.25) 16 (2.52) 6 (14.29) <0.001 

Left bundle branch block 19 (2.81) 18 (2.83) 1 (2.38) 0.186 

Right bundle branch block 24 (3.55) 20 (3.15) 4 (9.52) 0.186 

BP: blood pressure, CAD: coronary artery disease, CK: creatine kinase, ECG: electrocardiogram, eGFR: estimated glomerular fil tration rate, HbA1c: 
glycated haemoglobin,  NYHA: New York Heart Association 
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The left anterior descending artery (LAD) lesions were found in 78.6% of non-survivors (p=0.009).  Triple vessel disease was 

significantly associated with poor clinical outcomes, noted in 30.9% of non-survivors and 12.3% of survivors (p=0.001).  The rest of 

the diagnostic coronary angiography parameters, PCI, and post-intervention complications are depicted in Table 2. 

 

Table 2 Coronary angiography findings and interventions in patients with ST-segment elevation myocardial infarction 

 All All-cause mortality  

Variables patients No Yes  

 n=677 (n = 635) (93.8%) (n = 42) (6.2%) p-value 

Vessels involved 

Right coronary artery 351 (51.85) 330 (51.97) 21 (50.00) 0.850 

Left main coronary artery 14 (2.07) 12 (1.89) 2 (4.76) 0.205 

Left circumflex artery 156 (23.04) 142 (22.36) 14 (33.33) 0.102 

Left anterior descending artery 403 (59.53) 370 (58.27) 33 (78.57) 0.009 

Obtuse marginal/Ramus 29 (4.28) 27 (4.25) 2 (4.76) 0.874 

First diagonal branch 13 (1.92) 12 (1.89) 1 (2.38) 0.822 

Distribution of disease on angiography 

Single vessel disease 390 (57.61) 369 (58.11) 21 (50.00) 0.303 

Double vessel disease 143 (21.12) 137 (21.57) 6 (14.29) 0.262 

Triple vessel disease 91 (13.44) 78 (12.28) 13 (30.95) 0.001 

No lesion* 20 (2.95) 20 (3.15) 0 (0.00) 0.243 
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Intervention 

Aspirin 673 (99.41) 631 (99.37) 42 (100.00) 0.606 

Clopidogrel 673 (99.41) 631 (99.37) 42 (100.00) 0.606 

Clexane 674 (99.56) 632 (99.53) 42 (100.00) 0.655 

Thrombolysis 416 (61.45) 397 (62.52) 19 (45.24) 0.026 

Inotropes     

Dobutamine 49 (7.24) 30 (4.72) 19 (45.24) <0.001 

Adrenaline 17 (2.51) 5 (0.79) 12 (28.57) <0.001 

Phenylephrine 6 (0.89) 1 (0.16) 5 (11.90) <0.001 

Pacing 20 (2.95) 13 (2.05) 7 (16.67) <0.001 

Percutaneous coronary intervention  

Percutaneous coronary intervention 365 (53.91) 347 (54.65) 18 (42.86) 0.125 

Left main coronary artery 1 (0.15) 1 (0.16) 0 (0.00) 0.797 

Left anterior descending artery 187 (27.62) 172 (27.09) 15 (35.71) 0.226 

Left circumflex artery 40 (5.91) 36 (5.67) 4 (9.52) 0.305 

Right coronary artery 149 (22.01) 146 (22.99) 3 (7.14) 0.016 

Obtuse marginal artery 1 (0.15) 1 (0.16) 0 (0.00) 0.797 

Obtuse marginal/Ramus 8 (1.18) 8 (1.26) 0 (0.00) 0.464 
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In addition, 50.0% of the non-survivors required inotropes (p<0.001), and a further 

16.6% required cardiac pacing (p<0.001).  Post-intervention, 39 (5.8%) patients 

demonstrated haemodynamic instability, and 29 (74.3%) of these patients died 

(p<0.001).  Al-so, 11 patients (1.6%) had ventricular fibrillation, 10 (1.5%) had a 

ventricular tachycardia, and 9 (1.3%) had atrial fibrillation.  ST-segment elevation 

myocardial infarction complicated by atrial fibrillation, ventricular fibrillation, 

sustained and non-sustained ventricular tachycardia, and complete heart block (CHB) 

were significantly associated with mortality (p<0.001).  The median duration of 

hospitalisation was three days (IQR: 2-6).  The median time to death among non-

survivors was 2.5 days (IQR: 1-9).  Upon discharge from the hospital, 667 (98.5%) 

STEMI patients were prescribed oral angiotensin receptor blocker antagonists, 624 

(92.2%) were on oral dual antiplatelet therapy, 517 (76.4%) were on beta-blockers, and 

436 (64.4%) were on angiotensin-converting enzyme inhibitors.  The pre-scription of 

mineralocorticoid receptor antagonists was uncommon, with only 67 (9.9%) patients 

on this oral medication.  On the age and sex-adjusted multivariable logistic regression 

model, the use of inotropes (OR: 4.04; CI: 1.14-14.34, p=0.031), an in-crease in heart 

rate (OR: 1.02; CI: 1.01-1.04, p=0.010) were associated with an increased risk of all-

cause mortality, while thrombolytic therapy (OR: 0.27; CI: 0.10-0.75, p=0.012), and PCI 

to the right coronary artery (RCA) (OR: 0.03; CI: 0.00-0.46, p=0.011) reduced the risk 

of all-cause mortality.  (Table 3). 

 

Table 3:  Univariable and multivariable logistic regression analysis of predictors of in-hospital all-cause mortality 
in patients with ST-segment elevation myocardial infarction 

       Univariable Logistic 

Regression 

         Multivariable Logistic Regression 

Variable OR  

(95% CI) 

 

p- value 

Crude OR  

(95%CI) 

 

p-

value 

Adjusted 

OR* 

(95% CI) 

      

p-value 

Age (years)    1.04 (1.01-

1.07) 

   0.004    1.04 (1.00-

1.09) 

       

0.125 

Systolic BP     0.96 (0.95-   <0.001 0.97 (0.94-1.00)    0.96 (0.93-      
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0.98) 0.065 1.00) 0.035 

Diastolic BP 0.96 (0.94-

0.98) 

  <0.001   1.00 (0.96-

1.06) 

  

0.833 

 1.01 (0.97-

1.07) 

       

0.569 

Troponin 1.00 (1.00-

1.00) 

   0.007   1.00 (1.00-

1.00) 

  

0.386 

  1.00 (0.99-

1.00) 

       

0.426 

Sodium 0.98 (0.96-

1.00) 

   0.030   0.99 (0.96-

1.02) 

  

0.387 

 0.99 (0.96-

1.02) 

     

0.436 

Potassium 1.03 (1.00-

1.06) 

   0.038   1.03 (0.99-

1.07) 

  

0.158 

1.03 (1.00-

1.07) 

    

0.149 

Urea 1.04 (1.00-

1.07) 

   0.014  1.02 (0.98-

1.07) 

 0.267 1.02 (0.98-

1.07) 

    

0.303 

Creatinine 1.01 (1.00-

1.01) 

   0.001  1.00 (1.00-

1.01) 

  

0.539 

 1.00 (1.00-

1.01) 

    

0.254 

eGFR 0.96 (0.95-

0.98) 

  <0.001  0.96 (0.94-

0.99) 

  

0.013 

 0.97 (0.94-

1.00) 

    

0.049 

Tachycardia   1.02 (1.01-

1.04) 

  <0.001  1.02 (1.00-

1.04) 

  

0.012 

 1.02 (1.01-

1.04) 

    

0.010 

Thrombolytic 

therapy 

0.50 (0.26-

0.93) 

   0.028  0.26 (0.09-

0.71) 

  

0.009 

 0.27 (0.10-

0.75) 

    

0.012 

Inotropes 19.48 (9.63-

39.41) 

<0.001 4.15 (1.16-

14.77) 

0.028 4.04 (1.14-

14.34) 

    

0.031 

PCI to RCA 0.26 (0.08-

0.85) 

   0.025  0.04 (0.00-

0.48) 

  

0.012 

 0.03 (0.00-

0.46) 

    

0.011 

BP: blood pressure, CI: confidence interval, eGFR: estimated glomerular filtration rate, OR: 

odds ratio, PCI: Percutaneous coronary intervention, RCA:  Right coronary artery. *Age and 
sex-adjusted odds ratio.
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DISCUSSION 

In this study, we retrospectively reviewed medical records of 677 patients diagnosed 

with ST-segment elevation myocardial infarction (STEMI).   We found an in-hospital 

all-cause mortality rate of 6.2%.  Ischemic heart disease (IHD), cerebrovascular 

disease, and hypertensive heart disease are SSA's most common causes of 

cardiovascular mortality (3).  Early studies showed a low incidence rate of IHD in SSA 

(6, 7).  However, a steady rise was noted in the early 2000s  (8, 9).  The rising number 

of patients with IHD could be accounted for by the rise in urbanisation, increased 

access to processed food and a sedentary lifestyle.  The previously reported lower 

incidence rate of IHD could be explained by underdiagnosis and paucity of research 

data reporting outcomes in STEMI patients residing in SSA, particularly those treated 

in state-owned hospitals.  Limited access to diagnostic tools such as biomarkers 

reflecting myocardial injury, ECGs, and coronary angiography may result in the 

underdiagnosis of STEMI (10).  Furthermore, the incidence and prevalence rates of 

IHD reported in SSA in older research studies may be inaccurate, partly because of 

patients demising before arrival in hospitals equipped with catheterisation 

laboratories (11).  

 Smoking and hypertension were the most common risk factors in our study 

population, reported in 56.1% and 52.8% of STEMI patients.  These were closely 

followed by dyslipidaemia in 40.0%, a family history of heart disease in 32.7%, 

diabetes mellitus in 28.3%, and obesity in 22.6%.  The commonly reported modifiable 

risk factors for CVD include smoking, diabetes, hypertension, obesity, 

hyperlipidemia, physical inactivity, and an unhealthy diet, which are becoming more 

prevalent in SSA.   However, the true burden of risk factors for CAD has not been 

clearly defined due to fewer research studies performed in our region and deficient 

systems for data collection (12).  The proportion of smokers residing in 29 SSA 

countries (South Africa not included in the analysis) is between 4.6-25.8% (3), and the 

prevalence rate of hypertension is higher among individuals residing in urban areas, 

estimated at 40% (13).  In comparison, their counterparts in rural areas had a lower 

prevalence rate of 20% (13).  In 2014, diabetes mellitus had a lower prevalence rate of  

7.1% among individuals residing in Africa (12).  Also, in a meta-analysis involving 117 
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studies with 294,063 participants, the pooled prevalence of dyslipidaemia in the 

general adult population residing in Africa was 25.5% (95% CI: 20.0-31.4) (14).  

Guthold et al. conducted a survey involving 57,038 individuals from 22 African 

countries and found that at least 24.3% and 16.2% of females and males did not meet 

the World Health Organisation's physical activity recommendations (15).  The age-

standardised prevalence of obesity among men and women 20 years and older in 

South Africa is 14.7% and 44.6%, respectively (16).  There is growing evidence that 

primary prevention of these risk factors within SSA may be a reasonable step to reduce 

the growing burden of CVD (17).  Other socio-economic factors identified as major 

psychological stressors contributing to an unhealthy diet, low physical activity, 

obesity, increased alcohol consumption, and smoking include poor housing, low 

income, poor sanitation and limited access to healthcare facilities (18).  Also, most of 

the population in SSA resides in overpopulated informal settlements, an environment 

that is not optimal for establishing healthy behaviours.  

The low number of patients with a prior history of angina and the high proportion of 

patients with double or triple multivessel CAD could be attributed to various factors. 

One possibility is that angina may be underreported or undiagnosed in some patients, 

leading to a lower documented prevalence. Certain condition populations are also 

known to have silent cardiovascular disease, namely the elderly, females, and diabetic 

patients. Additionally, other risk factors such as genetics, lifestyle choices, or 

comorbidities could play a significant role in the development and severity of CAD, 

regardless of prior angina symptoms. Further research and analysis would be 

necessary to explore these potential explanations. 

Our study found an in-hospital all-cause mortality rate of 6.2% among STEMI patients.  

The Kerala Acute Coronary Syndrome (ACS) Registry in India reported a mortality 

rate of 8.2% after evaluating 25,748 patients hospitalised with acute myocardial 

infarction, of which 9,569 had STEMI (19).  Similarly, 18,631 patients in China with 

acute myocardial infarction, of which 13,815 were STEMI admissions, had a mortality 

rate of 7.0% (20). The management of ST-segment elevation myocardial infarction 

(STEMI) in China, India, and South Africa demonstrates a mix of advancements and 
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obstacles (4). China boasts a rapidly evolving healthcare infrastructure that grants 

urban populations access to cutting-edge cardiac care (20). In India, a diverse 

healthcare landscape results in varying capacities, yet rural areas grapple with 

significant disparities (19). Conversely, South Africa's urban centres excel in providing 

well-established STEMI services, but rural regions suffer from insufficient care 

provisions (4). Notably, prehospital systems exhibit divergent levels of progress, with 

China and India displaying improvements (19,20), while South Africa encounters 

challenges. While major cities in these countries possess advanced technology and 

expertise, equitable distribution remains a concern. Disparities in healthcare financing 

and affordability further characterize these regions. China is actively working to 

curtail expenses associated with healthcare (20). To achieve more uniform STEMI care 

and alleviate mortality disparities, it is imperative to address these discrepancies 

comprehensively. The comparisons between China, India, and South Africa 

underscore the importance of context-specific strategies. China's urban-focused 

advancements, India's mixed capabilities amidst rural-urban disparities, and South 

Africa's urban-rural divide emphasize the need for tailored interventions. Enhancing 

prehospital systems, expanding access to advanced technology, and improving 

healthcare affordability are key steps toward achieving more equitable and effective 

STEMI management in these diverse healthcare landscapes. 

Compared to other single-centre registries, our study demonstrated a lower mortality 

rate.  For instance, Takagi et al. reported an in-hospital mortality rate of 9.2% in 2021 

in a study consisting of 1735 participants, while Ali et al. found a mortality rate of 10% 

in their single-centre study involving 312 patients at Harzklinik Goslar in Germany 

(21).   

 The STEMI-related mortality in SSA is between 1.2 - 24.5% (2).  This wide range 

in mortality rate is likely caused by the variation in the populations studied, where 

patients with different types of ACS presentations are included, such as STEMI, non-

ST-elevation myocardial infarction (NSTEMI) and unstable angina.  Also, limited 

access to revascularisation procedures may lead to a higher mortality rate.  For 

instance, in a study by N'Guetta et al., the lowest mortality rate of 1.2% was observed 
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(22).  Their study focused on patients hospitalised with ACS who underwent PCI.  On 

the other end of the spectrum, the highest mortality rate observed in Ethiopia might 

have been influenced by exceptionally long treatment times, averaging approximately 

96 hours.  A review of the subset of data obtained from participants recruited in South 

Africa that are part of the ACCESS registry reported a STEMI mortality rate of 0.65% 

(4).  The nature of the study design can explain this low value since the ACCESS 

registry was an observational study.  

that enrolled an urban population at tertiary care facilities.  Also, the enrolling centres 

were mainly private hospitals.  

In 2017, South Africa was one of the five SSA countries with access to PCI, including 

Kenya, Côte d'Ivoire, Sudan, and Mauritania.  South Africa had 62 PCI centres in 2017, 

most of which were in private hospitals (23), compared to 12 catheterisation 

laboratories distributed over three countries in SSA (24).  This discrepancy in access 

to revascularisation laboratories may explain the improved mortality outcomes in 

South Africa compared to other countries in the SSA region.  Between 1990 and 2007, 

most low-and-middle-income countries (LMICs) focused on combatting the burden 

of communicable diseases (25).  Despite the growing burden of CVD, approximately 

3% of global funding was allocated to non-communicable diseases (25).   

The higher mortality rate in South Africa's public sector compared to the private sector 

could arise from selection bias, excluding patients dying before reaching Cardiac 

Medical Hospitals (CMH). Limited access to primary percutaneous coronary 

intervention (PCI), delayed presentation, and resource constraints contribute to this 

bias. Disparities in comorbidities and socioeconomic challenges within the public 

sector further impact outcomes. Addressing these issues necessitates improved 

STEMI care accessibility, prehospital systems, public awareness, and resource 

allocation. Methodological differences also explain mortality disparities seen in the 

ACCESS trial. The private sector's funded nature allows unhindered catheterization 

access and heightened symptom awareness. Effective solutions require 

comprehensive strategies to rectify these inequalities. 
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Atherosclerotic cardiovascular disease (ASCVD) is traditionally associated with 

advanced age, particularly in high-income countries with higher life expectancy.  In 

contrast, our study population had a mean age of 55 years.  This finding is similar to 

reports from other regional studies (2, 4).  Of note, our study patients who demised 

were older than those who survived, with a mean age of 60.5 years.  While our 

population is younger than the rest of the world, the STEMI patients in our study that 

demised were older in the context of life expectancy in our country.  

In our study, people of Caucasian ancestry comprised 47.1% of the population 

studied, followed by those of African ancestry.  In most LMICs, acute coronary 

syndromes are more prevalent among Caucasians (4).  In South Africa, most 

individuals residing in our country are of African descent.  Overall, our study findings 

align with the literature reporting a higher prevalence of IHD among Caucasian and 

Asian people, however these races are likely underrepresented because a majority 

receive medical treatment in the private sector. However, race did not play role in 

mortality outcomes.  

There was a predominance of the male gender, with 79.2% of the population being 

male.  The male gender is a non-modifiable risk factor for ASCVD.  This is attributed 

to a higher burden of risk factors in men, with dyslipidaemia and smoking being the 

most prominent (26).  In addition, Larsson et al. suggest that the difference in body fat 

distribution could also account for the higher risk in men (27).  However, the Effect of 

Potentially Modifiable Risk Factors Associated with Myocardial Infarction 

(INTERHEART) case-control study found that in both males and females, abdominal 

obesity doubled the risk of acute myocardial infarction (28).  However, after adjusting 

for other risk factors, such as apolipoproteins, the risk of acute myocardial infarction 

was substantially reduced in both genders (28).  

 In our study, STEMI patients who received inotropes were four times more 

likely to die.  Patients who received inotropes most likely had underlying life -

threatening conditions, such as cardiogenic shock, that warrant using inotropes.  This 

finding is consistent with findings reported in the literature, where cardiogenic shock 

is associated with a 30-day mortality rate of approximately 50% due to reduced organ 
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perfusion, leading to critical and life-threatening organ failure (29).    We also found 

that more than half of STEMI patients had culprit lesions in the LAD.   However, the 

age and sex-adjusted multivariable logistic regression model showed that PCI 

targeting the RCA was protective and reduced the risk of in-hospital all-cause 

mortality.  This finding suggests that successful complete revascularisation, including 

the RCA may positively impact patient prognosis.  Also, it emphasises the importance 

of accurately identifying the stenosed coronary artery and performing timely 

interventions to achieve optimal outcomes.  

The United States Global Registry of Acute Coronary Events (GRACE) registry 

demonstrated that heart rate is one of the eight predictors of mortality (30).  In our 

study, non-survivors had a mean heart rate of 99 ± 39.0 beats per minute (bpm).  A 

heart rate between 70 and 79 bpm is considered low risk, while a rate above 80 bpm is 

associated with a 2.2-5.3-fold increased risk of in-hospital mortality (31).  Similarly, we 

found that an increase in the heart rate independently predicted mortality among 

STEMI patients.  One possible explanation for this association is that tachycardia is a 

marker of excess sympathetic activation in response to increased stress.  The higher 

mortality risk in STEMI patients with tachycardia emphasises the importance of 

promptly recognising and treating the cause of tachycardia in STEMI patients to 

prevent adverse outcomes.  

 Troponin release follows predictable kinetics, and peak levels correlate with 

ischemic time and the amount of at-risk myocardium (32).  Additionally, troponins 

exhibit excellent cardiac specificity, and higher peak troponin levels have been 

associated with ventricular dysfunction and mortality (33, 34).  In our study, non-

survivors had higher levels of troponin, almost twice as high as that of survivors.  

However, troponin levels did not emerge as a significant predictor of mortality in the 

multivariable logistic regression model. Hyperglycaemia has also been reported as an 

important predictor of mortality (35).  However, our study did not document nor 

analyse blood glucose levels among STEMI patients.  We were able to document and 

analyse HbA1c levels in diabetic patients.  Although fingerstick testing is routinely 
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performed in patients admitted to our hospital, formal random glucose testing is 

rarely done due to resource constraints unless there is a specific clinical indication.   

The implementation of a primary PCI strategy and minimising prehospital delays in 

high-income countries have resulted in decreased morbidity and mortality associated 

with STEMI (1).  In our study population, the median duration between the onset of 

chest pain and catheterisation was approximately two days.  Among the participants 

that underwent coronary angiography, 53.9% received PCI. Unfortunately, we did not 

have access to catheterisation reports in the study and therefore, it was difficult to 

ascertain the rationale for intervention in specific patients. However, it is known that 

there are many factors that determine the decision to intervene, ranging from patient 

specific, procedural and prevailing evidence. In the scenario where an occluded vessel 

is found in a patient with ST-elevation myocardial infarction (STEMI), the decision to 

intervene would typically involve the consideration of several factors. The primary 

goal is to restore blood flow to the affected area of the heart as quickly as possible. 

Interventional cardiologists may assess the extent of ischemia, the location and 

severity of the occlusion, the presence of ongoing symptoms, and the patient's clinical 

stability. Based on these factors, a decision may be made to perform percutaneous 

coronary intervention (PCI) to open the occluded vessel using techniques such as 

balloon angioplasty and stent placement. However, individual patient characteristics 

and institutional protocols may also influence the decision-making process. However, 

due to resource constraints, an overwhelmed referral network, and potentially 

suboptimal triage systems, a pharmaco-invasive strategy is the standard of care in our 

clinical setting.  Our study observed a long pain-to-balloon time and a reasonable 

survival rate, likely attributed to our institution being a tertiary referral centre.  This 

may have led to the inclusion of patients who survived until referral, while those who 

died before referral to our institution were not included in the study's final analysis.  

Additionally, a pharmaco-invasive approach is commonly employed in our hospital, 

where patients are often routinely treated with thrombolytic therapy before 

catheterisation.  Our study examined the impact of different treatment approaches on 

all-cause mortality, and we found that STEMI patients treated with thrombolytic 

agents were less likely to die.  This finding supports the effectiveness of early 
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thrombolytic therapy in improving patient outcomes.  It emphasises its value, 

particularly in resource-limited settings where immediate access to catheterisation 

laboratories may be challenging.  In SSA, thrombolytic therapy is often readily 

available, offering similar clinical benefits to primary PCI (36).  Due to its lower cost, 

Streptokinase is the most accessible thrombolytic agent in SSA (2, 4), although 

Alteplase is also used in South Africa (37).  In our study population, 61.4% received 

thrombolytic therapy.  We hypothesise that the inadequate thrombolysis rates may 

have resulted from limited access to thrombolytics, late presentation beyond the 

therapeutic time window of thrombolytic therapy, and physician inertia.   

The findings of this study have important implications for clinical practice. Firstly, 

patients presenting with tachycardia should receive close monitoring due to the 

increased risk of adverse outcomes. Similarly, patients receiving inotropes should be 

regularly reviewed to assess their response to treatment and identify any potential 

complications. 

Thrombolytic therapy should be administered promptly and appropriately, as it has 

been associated with favourable outcomes. Clinicians should consider this treatment 

option when appropriate, based on the patient's clinical characteristics and the 

presence of contraindications. 

Regarding lesions in the right coronary artery (RCA), it is crucial to recognize that 

while they may initially be considered benign, intervention can lead to improved 

outcomes. Therefore, an active approach should be taken in evaluating and managing 

RCA lesions, considering the potential benefits of timely intervention. 

These recommendations underscore the importance of tailored and vigilant 

management strategies for patients with specific clinical features, including 

tachycardia, inotrope use, thrombolytic therapy, and RCA lesions. Implementing 

these recommendations in clinical practice can contribute to better patient outcomes 

and improved overall care. 
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 LIMITATIONS 

The study had several limitations.  Firstly, the retrospective nature of the study design 

introduced numerous problems, such as illegible documentation and incomplete 

medical records.  Secondly, the study data were obtained from a single centre, limiting 

the generalizability of the findings.  Electrocardiogram parameters were mainly 

gathered from clinical notes made by the cardiologists instead of reviewing actual 

ECG printouts.  Thirdly, the ultimate cause of death was not routinely documented.  

Fourthly, there was an overlap between the use of the third and fourth universal 

definitions of myocardial infarction, resulting in the use of the third definition from 

2015 to 2018 and the fourth definition from 2018 to 2019. We did not clearly articulate 

which patients which patients received complete revascularisation. Furthermore, at 

our institution, the primary lesion gets intervention and if the other lesions are 

clinically or physiologically relevant than a decision to intervene is made. Complete 

revascularisation is however rarely performed at the initial angiography. 

Unfortunately, a large portion of our patients are lost to follow up for repeat 

angiography. We also did not articulate, and which patients required intra-aortic 

balloon pumps. The need for mechanical circulatory support is a vital area of interest 

in STEMI and it was an oversight to not include it.  We could only narrow down 

timelines from chest pain to presentation and catheterisation to calendar days and not 

hours. Due to the retrospective nature of the study, we were only able to document 

mortality but not the cause of mortality. Lastly, pertinent clinical parameters such as 

the left ventricular ejection fraction and serum glucose levels were not collected and 

analysed as part of the study.  Despite these limitations, our study provides valuable 

insights into the burden of co-morbidities in STEMI patients and estimated the rate of 

in-hospital all-cause mortality in STEMI patients managed in a tertiary academic 

centre in Johannesburg, South Africa 

CONCLUSIONS 

In our study, the in-hospital, all-cause mortality rate among patients with STEMI 

was 6.2%.  This mortality rate is comparable to that published in high-income and 

LMICs.  An increase in heart rate and the administration of inotropes independently 

predicted all-cause mortality.  At the same time, thrombolytic therapy and 
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percutaneous coro-nary intervention of the right coronary artery reduced mortality 

risk.  In SSA, large prospective multicentre observational registries are still required 

to determine the mortality rate and define STEMI mortality predictors in our region. 
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Supplementary table: 

Lead territories 

Variable Frequency (%) 

Lead territory         

Anterior  274 (40.47) 

Anterior inferior  10 (1.48) 

Anterior lateral  60 (8.86) 

Anterior lateral inferior  6 (0.89) 

Anterior posterior lateral  1 (0.15) 

Inferior  232 (34.27) 

Inferior lateral  36 (5.32) 

Inferior lateral posterior  5 (0.74) 

Inferior posterior  16 (2.36) 

Lateral  15 (2.22) 

None  19 (2.81) 

Posterior  2 (0.30) 

Posterior lateral  1 (0.15) 
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ABBREVIATIONS AND ACRONYMS 

 

ACS - Acute Coronary Syndrome 

CMJAH - Charlotte Maxeke Johannesburg Academic Hospital   

DAPT - dual antiplatelet therapy 

ECG – Electrocardiogram 

eGFR - estimated glomerular filtration rate  

EMS - Emergency Medical System 

FMC - first medical contact  

Hb - Haemoglobin 

IHD - Ischaemic Heart Disease 

LBBB - left bundle branch block 

MS - Metabolic Syndrome  

MI - Myocardial infarction 

NSTEMI - non-ST segment elevation myocardial infarction  

PI - Principal Investigator 

PCI - percutaneous coronary intervention 

STEMI - ST-segment elevation myocardial infarction 

SSA - Sub-Saharan Africa 

 

 

1. INTRODUCTION 

 

ST-segment elevation myocardial infarction (STEMI) is a lethal and clinically 

identifiable consequence of ischaemic heart disease (IHD). STEMI mortality is on an 

upward trend in sub-Saharan Africa (SSA), which is in contrast to reports from 

western countries where STEMI mortality is decreasing(1). There is a paucity of data 

published on the rising burden of this disease. Traditionally, the focus was on 

investigating the impact of communicable diseases, which still form a significant 

disease burden in SSA. Our study aims to determine the in -hospital mortality rate of 

STEMI at the Charlotte Maxeke Johannesburg Academic Hospital (CMJAH). 
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2. BACKGROUND AND LITERATURE REVIEW 

 

2.1 ST-elevation myocardial infarction at a glance 

Ischaemic heart disease has a vast, dynamic nature and can manifest as acute 

coronary syndromes (ACS). ST-segment elevation myocardial infarction is an ACS 

that displays clinical and biochemical evidence of myocardial necrosis (represented 

by raised cardiac troponin values with at least one value above the 99th percentile of 

the upper reference limit)(2). The acute nature of the event is represented by a rise 

and a fall in the cardiac troponin value. A distinct feature of STEMI is ST-segment 

elevation or new left bundle branch block (LBBB) on the electrocardiogram(3). 

 

2.2 Diagnosis of an ST-elevation myocardial infarction 

A diagnosis of STEMI requires symptoms consistent with STEMI, such as typical 

crushing chest pain and 12 lead ECG features. Some patients have atypical 

symptoms such as shortness of breath, nausea/vomiting, fatigue, palpitations, or 

syncope. Acute STEMI diagnosis is the time when the ECG is determined to have 

ST-segment elevation or equivalent, and it is the time “zero” to evidence-based 

guideline-mandated therapy. 

 

2.3 ST-elevation myocardial infarction risk factors 

The INTERHEART study, which reviewed risk factors for first myocardial infarction in 

52 countries and enrolled over 27,000 subjects, concluded that nine factors were 

responsible for 90% of the population attributable risk (PAR) in all the specified 

regions. These factors were six harmful risk factors (dyslipidaemia, smoking, 

hypertension, diabetes mellitus, abdominal obesity, and stressful psychosocial 

factors) and three protective factors (daily consumption of fruits and vegetables, 

regular alcohol consumption in moderation, and regular physical activity)(4). 

 

2.4 Epidemiology of ST-elevation myocardial infarction 

There has been a significant reduction in the mortality rate of STEMI in developed 

countries(5). Data from the French Registry of Acute ST-segment elevation and Non-

ST- segment elevation Myocardial Infarction (FAST-MI) of 2015 reported that STEMI 

mortality rate had significantly dropped, from 10.2% in 1995 to 2.1% in 2015(5). 

Contrary to this trend, a few studies in SSA have reported a high in -hospital mortality 

rate in patients with STEMI(6). Bahiru et al. conducted a retrospective review of ACS 

cases managed at Kenyatta National Hospital between 2013 and 2016. This study 

revealed that among 196 ACS admissions, the in -hospital mortality rate of individuals 

presenting with STEMI was 21%(7).  
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Acute STEMI incidence increases with age, and the risk of mortality increases 

proportionately(8). When compared to men with STEMI, women with STEMI have a 

higher mortality rate(9) due to women generally being older and having more co-

morbidities at the time of STEMI diagnosis. 

 

2.5 Clinical determinants of mortality 

Cardiogenic shock is the chief cause of death in patients with acute STEMI. It 

complicates 5-8% of STEMIs, coupled with a mortality rate approaching 50%(10).  

Mortality is significantly higher among patients with diabetes when compared to non -

diabetics(11).  

Patients presenting with renal dysfunction or anaemia also have an increased 

mortality rate. Renal dysfunction is a common co-morbidity and affects 30%‐40% of 

patients with myocardial infarction, resulting in a worse prognosis(12). Similarly, 

anaemia is a significant contributor to STEMI mortality. A baseline haemoglobin 

value <10 g/dL is associated with an approximately ten times higher mortality 

rate(13). 

Cardiac arrest is also a common outcome in acute STEMI, generally resulting from 

ventricular fibrillation(14). Ventricular tachyarrhythmias are often an early 

consequence of STEMI and are also associated with a significantly increased risk of 

mortality(15).  

Several traditional risk factors for STEMI improve in -hospital mortality outcomes. 

Recent data suggest that high blood pressure may be cardioprotective in the acute 

STEMI setting. A systolic blood pressure (SBP) <105 mmHg and a heart rate of ≥80 

beats per minute on the admission of STEMI patients are associated with a higher 

risk of in-hospital mortality, even after primary PCI(16).  

Two remarkable phenomena known as the obesity paradox and the hyperlipidaemia 

paradox exist in the literature. Here, there is an inverse association where 

hyperlipidaemia and obesity counterintuitively conferred an overall survival benefit in 

patients with STEMI(17, 18). 

 

2.6 Pre-hospital delays and st-elevation myocardial infarction mortality 

A study by Żurowska-Wolak et al. concluded that an increased length of time to first 

medical contact resulted in reduced ejection fraction and increased in-hospital 

mortality(19). The results of this study emphasise the importance of reducing delays 

to reperfusion therapy in STEMI patients. The recommended mode of patient 

presentation, which shortens delays to treatment, is by alerting the emergency 

medical service (EMS)(20). Diagnosis of STEMI in the pre-hospital setting should 

also prompt immediate activation of the catheterisation laboratory as this also 

reduces treatment delays and, subsequently, patient mortality(21).  
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2.7 Management and st-elevation myocardial infarction mortality 

Early percutaneous coronary intervention (PCI) results in reduced mortality(22). It is 

the reperfusion strategy of choice in patients with STEMI, provided it can be 

performed expeditiously (i.e., 120 min from STEMI diagnosis). In specific scenarios, 

treating with fibrinolytic is appropriate where PCI is not immediately available. 

Fibrinolysis is a vital reperfusion strategy that prevents early mortality in 30 per 1000 

patients treated within 6 hours after symptom onset(23). It is the current standard of 

care in many economically developing regions where there are significant pre-

hospital delays and limited availability of fully equipped cardiac catheterisation units 

able to offer a 24 hour primary PCI service. 

Several studies have supported radial access as the default access route in STEMI. 

In the Minimising Adverse Haemorrhagic Events by TRansradial Access Site and 

Systemic Implementation of angioX (MATRIX) study, radial access was associated 

with a significant morbidity and mortality benefit(24). Furthermore, the enhanced use 

of primary and secondary prevention therapy (dual antiplatelet therapy, statins, beta-

blockers, and renin-angiotensin-aldosterone system inhibition) decreases 

mortality(25). All patients should receive dual antiplatelet therapy (DAPT). Combining 

aspirin and a P2Y12 inhibitor such as prasugrel, ticagrelor, or clopidogrel, is 

recommended in patients with STEMI. The omission of clopidogrel is a significant 

predictor of mortality(26). The use of high-intensity statin therapy, angiotensin-

converting enzyme inhibitors, and beta-blockers are also associated with a 

significant mortality benefit and should be initiated early in patients without 

contraindications.   

 

 

3. AIMS AND OBJECTIVES  

 

3.1 Study aim 

The majority of knowledge on IHD and STEMI is primarily from economically 

developed countries. This retrospective study aims to describe the clinical profiles 

and in-hospital mortality outcomes for STEMI patients treated in the division of 

cardiology at the CMJAH. 

 

3.2 Study objectives 

Primary: 

● To determine the STEMI in-hospital mortality rate at CMJAH 

 

Secondary: 

● To describe the demographics of patients with STEMI in CMJAH 
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● To determine the average time duration (days) from symptom onset to 
reperfusion therapy and coronary angiography with or without PCI. 

● To describe adjunct treatment received during the management of STEMI and 
on hospital discharge. 

● To determine the predictors of in-hospital mortality in patients with STEMI at 
CMJAH 

 

 

4. METHODOLOGY 

 

4.1 Study design 

Retrospective single centre review of all confirmed STEMIs at CMJAH between 

January 2015 – December 2019.  

 

4.2 Study setting  

Tertiary Center, public health facility, Division of Cardiology, Charlotte Maxeke 

Academic Hospital, Johannesburg, Gauteng. 

 

4.3 Study population and sample size 

A minimum, of 200 study participants with a confirmed STEMI diagnosis, from 

CMJAH, will be included. 

Inclusion criteria 

● Age >18 

● Confirmed STEMI (Universal definition of MI) 

 

Exclusion criteria 

● Incomplete medical records  

● Trauma-related myocardial infarction 

 

4.4 Data collection 

Relevant data from participants meeting the inclusion criteria above will be obtained 

from the electronic records of the cardiology department at CMJAH by the principal 

investigator (PI). The PI will create a reference list containing the participant’s 

hospital number and an assigned study number. Once entered into the study 

dataset, participants will only be identifiable with the assigned study number. The 

reference list will only be available to the principal investigator of this study to 

maintain patient confidentiality. All patient identifiers will be removed once project 

moves to data analysis. The PI will use the Research Electronic Data Capture 
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(REDCap) tool as the data collection software. Research data will be collected from 

the 1st of January 2015 to the 31st of December 2019. The study data collection 

sheet (see appendix A) lists all the study variables that will be collected from the 

cardiology medical records. 

 

 

5. DATA ANALYSIS 

 

For this retrospective study, we will use descriptive statistics-frequency tables to 

describe clinical and demographic parameters. Means and their standard deviations 

will be used to summarise normally distributed continuous data. Median s and 

interquartile (IQR) ranges will be used to present continuous skewed data. Numbers 

and percentages will be used to summarise categorical data. The data will compare 

two groups consisting of those who survive in-hospital and those who demise. The 

Student t-test will be used for comparing means from normally distributed continuous 

variables, and the Wilcoxon rank-sum test will be used for comparing medians from 

non-normal continuous data. Multivariate logistic regression analyses to determine 

the predictors of in-hospital mortality will be done. These variables will be presented 

with their odds ratios and the 95% confidence interval. Statistical significance will be 

considered at a p-value < 0.05. Stata Corp. MP Version 16 will be used for 

computing the statistical data. 

 

 

6. ETHICS 

 

This study will be conducted at the Charlotte Maxeke Johannesburg Academic 

Hospital in the Department of Cardiology in fulfillment of the requirements of the 

Master of Medicine degree research report. Ethics approval will be sought from the 

University of Witwatersrand Human Research Ethics Committee and relevant 

hospital authorities. Unique patient identifiers will be used on the data collection 

sheet to protect the identity of the study participants. Findings will be published in an 

academic journal and will be used to improve patient care in the Department of 

cardiology at Charlotte Maxeke Academic Hospital 

 

 

7. TIMING 
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8. FUNDING 

 

The research project is a low-cost endeavor. The PI will be able to meet the running 

expenses, which include stationery, printing, food, and transport.  

 

 

9. ANTICIPATED LIMITATIONS  

 

● Lack of prior research studies on the topic: extensive literature review 
revealed minimal data 

● Record keeping: incomplete echo, admission records 
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Demographics 
 
 
 

Date of admission 
 

 

Sex  Male  Female 
 

Date of birth 
 

 

Age at time of admission to hospital 
 

 

Race African White  Asian 
Coloured Other 

 

Family history of heart disease  Yes  No 

 
 

Co-morbidities hypertension 
diabetes mellitus 
dyslipidaemia 
obesity 
chronic kidney disease 
peripheral vascular disease 
Coronary artery disease 
Human immunodeficiency virus (HIV) 
other 

(Based on known disease and disease confirmed on 
admission. Obesity = BMI of 30 or more and 
clinicians clinical judgement. 
Dydlipidaemia=increased low-density lipoprotein 
cholesterol, decreased high-density lipoprotein 
cholesterol, and increased serum triglycerides) 

 

Level of activity Little or no exercise 
Exercise 1-3 times/week 
Exercise 4-5 times/week 
Daily exercise or intense exercise 3-4 times/week 
Intense exercise 6-7 times/week 
very intense exercise daily, or physical job 
Not documented 

(Exercise: 15-30 minutes of elevated heart rate 
activity. Intense exercise: 45-120 minutes of 
elevated heart rate activity. Very intense 
exercise: 2+ hours of elevated heart rate 
activity.) 

 

Psychosocial stressors  Yes  No  Not documented 
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Mode of Presentation 
 
 
 

Typical chest pain  Yes  No 
 

Date and time of onset of chest pain 
 

 

Time to first medical contact(days) 
 

 

Duration between onset of chest pain and first medical 
contact 

 

 

Date and time of angiogram 
 

 

Duration between onset of chest pain and cardiac 
catheterization 

 

ECG Changes 
 
 
 

Sinus rhythm  Yes  No 
 

 

Abnormal rhythm Atrial fibrillation 
Atrial flutter 
Ventricular tachycardia 
Ventricular fibrillation 
Heart block 
Cardiac arrest 
Sinus bradycardia 
Premature beats 
Paroxysmal tachycardia 

 
 

Heart Rate (bpm) 
 

 
 

ST elevation Anterior leads 
Lateral leads 
Inferior leads 
Posterior 

 
 

Q waves  Yes  No 
 

 

Location of Q waves Anterior 
Inferior 
Posterior 
Lateral 
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Clinical Parameters 
 
 
 

Systolic blood pressure at presentation 
 

 

Diastolic blood pressure at presentation 
 

 

NYHA classification at presentation Class I  Class II  Class III 
Class IV 

(I No limitation of physical activity. II Slight 
limitation of physical activity. Comfortable at 
rest. Ordinary physical activity results in 
fatigue, palpitation, dyspnea. III Marked 
limitation of physical activity. Comfortable at 
rest. Less than ordinary activity causes fatigue, 
palpitation, or dyspnea. IV Unable to carry on any 
physical activity without discomfort. Symptoms of 
heart failure at rest. If any physical activity is 
undertaken, discomfort increases.) 

 

Killip class No signs of congestion 
S3 and basal rales on auscultation 
Acute pulmonary edema 
Cardiogenic shock 
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Biochemical Parameters 
 
 
 

Peak troponin T 
 

 

Peak Trop I 
 

 

CK-MB 
 

 

Haemoglobin (HB) 
 

 

Sodium 
 

 

Potassium 
 

 

Urea 
 

 

Creatinine 
 

 

eGFR (MDRD equation) 
 

 

Total cholesterol 
 

 

Triglycerides 
 

 

LDL 
 

 

HDL 
 

Angiography Parameters 
 
 
 

Dominance RIght 
Left 
Co-dominance 

 
 

Vessel(s) involvement Right coronary artery 
Left main coronary artery 
Left circumflex artery 
Left anterior descending artery 
Posterior descending artery 
OM/Ramus 
D1 
No lesion 
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Intervention 
 
 
 

 

Adjuncts Recieved Aspirin 
Clopidogrel 
Clexane 
Statin 

 
 

Thrombolysed  Yes  No 
 

Date and time thrombolysed 
 

 

Inotropes  Yes  No 
 

 

Inotrope received Dobutamine 
Phenylephrine 

Adrenaline 

 
 

Pacing  Yes  No 
 

Percutaneous coronary intervention  Yes  No 
 

 

Percutaneous coronary intervention performed on: Right coronary artery 
Left main coronary artery 
Left circumflex artery 
Left anterior descending artery 
Posterior descending artery 
Obtuse marginal artery 
OM Ramus 

Post-intervention Complications 
 
 
 

Arrhythmia  Yes  No 
 

 

Specify arrhythmia Atrial fibrillation 
Ventricular fibrillation 
Atrial flutter 
Ventricular tachycardia 
Premature ventricular contractions 
Asystole 
Heart block 
Other 



 

65 
 

 

Discharge Medication 
 
 
 

Dual antiplatelet therapy No 
Yes 

 

Dual antiplatelet therapy total daily dose 
 

 

Aspirin No 
Yes 

 

Aspirin total daily dose 
 

 

Clopidogrel  No  Yes 
 

Clopidogrel total daily dose 
 

 

Beta blocker No 
Yes 

 

Beta blocker total daily dose 
 

 

Statin No 
Yes 

 

Statin total daily dose 
 

 

ACE inhibitor No 
Yes 

 

ACE-I total daily dose 
 

 

Angiotensin receptor blocker antagonists No 
Yes 

 

Angiotensin receptor blocker total daily dose 
 

Mineralocorticoid receptor antagonist No 
Yes 

 

Mineralocorticoid receptor antagonist total daily dose 
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