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Abstract 
 

Background 

Cardiac surgery with cardiopulmonary bypass (CPB) is known to contribute towards the 

incidence of acute kidney injury (AKI) and perioperative morbidity and mortality. There are 

several patient, anaesthetic, and surgical factors that also contribute to its occurrence. It is 

imperative to know the profile of a patient that is likely to develop this complication and 

mitigate the modifiable risks. This study aimed at describing the profile of AKI in an adult 

(over the age of 18 years) patient following cardiac surgery on CPB. Factors associated with 

cardias surgery-associated acute kidney injury (CSA-AKI) are described, as well as the 

relationship between CSA-AKI and in-hospital mortality. 

 

Methods 

This was a contextual, descriptive, and retrospective single-centre study with data of 476 

adult patients admitted post-cardiac surgery between January 2016 and December 2017. Data 

were collected from Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) in South 

Africa. All adult patients who presented for elective cardiac surgery (coronary artery bypass 

graft), valvular, aortic, and other cardiac surgery on CPB were included. Peri-operative 

factors such as patient demographics, baseline renal functions, co-morbid factors, length of 

CPB and aortic cross-clamp time, degree of hypothermia, use of assist devices, and post-

operative serum creatinine (SCr) levels were collected. Incomplete essential peri-operative 

data and data for patients who presented on renal replacement therapy (RRT) already were 

excluded. AKI was defined by Kidney Disease Improving Global Outcomes (KDIGO) 

criteria.  

 

Results 

One hundred and thirty-five (28%) patients developed CSA-AKI and 20, 5 and 3% were in 

KDIGO 1, 2 and 3, respectively. Older age (p = 0.024), female gender (p = 0.015), high 

serum creatinine level (p = 0.025), and a lower estimated glomerular filtration rate (eGFR) (p 

= 0.025) were associated with the development of CSA-AKI, while a history of hypertension 

was predictive. Forty-six of the 476 patients died. Mortality rates were significantly higher in 
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those with AKI compared to those without [28 (21%) vs 18 (5%) p = 0.001], respectively. 

The incidence was significantly worse in those with severe kidney injury, as evidenced by 

mortality rates of 44 versus 5% between KDIGO 3 and KDIGO 1 (p ˂ 0.001). pre-operative 

eGFR and CSA-AKI requiring RRT were significantly associated with mortality, while pre-

operative eGFR was an independent predictor of mortality (hazard ratio 0.99, 95% 

confidence interval: 0.97 – 0.99, p = 0.019). 

 

Conclusion 

A history of hypertension was predictive of the development of CSA-AKI, and pre-operative 

eGFR was an independent predictor of mortality in this cohort. Both factors are modifiable.  
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APPENDICES 
Appendix 1: Publishers guidelines 

 

Journal: Cardiovascular Journal of Africa 

 

Information for authors  

The Cardiovascular Journal of Africa is pleased to consider original articles, reviews, 

discussions on topical issues, case studies, meeting reports and other contributions relevant to 

the understanding, treatment and care of vascular disease. 

Original articles and reviews are sent for independent peer-review. Material is accepted for 

publication on the understanding that it has not been published elsewhere. Authors will be 

asked to confirm this in writing and transfer copyright to the Journal. 

Authors submitting papers to CVJA should also register as a reviewer as a quid pro quo for 

authors for reviewers reviewing your submission. If authors do not register as reviewers it 

may be taken in consideration when deciding on acceptance and rejection, and the time of 

publication. We do try not to call on a reviewer more than once a year but in rare 

circumstances it may be twice.  

Manuscript processing fee (effective 1 January 2016)  

It has become necessary for the Cardiovascular Journal of Africa to charge a modest 

manuscripts processing fees for all articles submitted for publication. 

• South African and African Authors: ZAR 1000 

• International Authors: ZAR 2000 

This is normal for most, if not all, journals. We so far have been able to survive without 

charging authors for submissions but can no longer do so. We regret that we have to 

implement this as from the 1st of January 2016. Payment will need to be made online and 

once payment has been received, the manuscript will be further processed for possible 

publication.  
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This payment is a processing fee and does not guarantee publication of the article. The 

processing fee is not refundable in the event of rejection as processing cost will have been 

incurred. (Payment can be made online with a valid credit card) 

Guidelines for authors and readers of the CVJA 

The Cardiovascular Journal of Africa (CVJA), which incorporates the Cardiovascular Journal 

of South Africa, is particularly concerned with publication of scientific articles related to 

Cardiac and Vascular conditions and situations, concerning adults and children, in Sub 

Saharan Africa. But will accept articles from all parts of the world.  

Basic Science publications related to clinical aspects either for elucidation, in-depth 

understanding or therapeutic approaches are accommodated. The Journal functions as official 

medium for other related societies which do not as yet have own Journals such as, 

Hypertension, Stroke, Nuclear Medicine and Magnetic Resonance in Cardiology, Paediatrics, 

Molecular and Cellular Cardiology, and Vascular disease in Diabetes and Obesity. 

Index Medicus / PubMed Central / Medline and Sabinet lists the Journal for indexing and 

electronic citation. A printed version and an electronic version for citation and publication of 

abstracts are produced. The abstracts of articles published appear on PubMed with a link out 

to Sabinet to give access to full text retrieval of published material. In order to improve 

visibility for our authors, the CVJ Africa is now also able to index articles for PubMed 

Central. 

Article submissions 

All categories of manuscripts for the Cardiovascular Journal of Africa must be submitted on-

line to Editorial Manager. You will be assigned your own password and username. This will 

allow complete interaction between the editor and authors. Internally, reviewers will be 

approached to review material in their field of expertise and assigned with similar interaction. 

All information will be entirely protected and confidential.  

 

All submissions should be written in a clear and succinct manner, following the style of the 

Journal. Title page should include a descriptive title; authors’ surname and forename, address 



10 
 

of each author and full address, telephone, fax and e-mail contacts for the corresponding 

author. In text: tables and figures are either inserted as part of sentence, for example Table 1, 

or in parentheses, for example (Fig. 1). Each table should carry a descriptive heading.  

Editorial Manager will clearly indicate which aspects of the submission must be supplied off-

line (download off-line document). This must be provided to the Journal by fax or mail (fax 

number +27 21 976 8129 or PO Box 1013, Durbanville, 7551) or e-mail to 

info@clinicscardive.com 

All images MUST be at or above intended display size, with the following image resolutions: 

Line Art 800 dpi, Combination (Line Art + Halftone) 600 dpi, Halftone 300 dpi Image files 

also must be cropped as close to the actual image as possible. 

Preferred Image Format Alternative Image Format 
Image Format .tif .jpg 
Image Width Greater than or equal to  

intended display size 
Greater than or equal to  
intended display size 

Colorspace RGB RGB 
DPI 500+ 500+ 
Alpha Channels None  
Layers Flattened  
Compression quality  Maximum 

 

References numbered in the order of appearance in the text, according to Vancouver style. 

For articles: Author AB, Author C, Author M. The title of the article. Abbreviated journal 

title 1999; 14: 172–183. For book chapters: Author AB, Author CD. The title of the chapter. 

In: Editor A, Editor BC, ed. Title of the book, 2nd edn. Location: Publisher, 1999: 133 –139. 

DOI Numbers / PMID (Pubmed ID / PMC ID) must be added to all references to facilitate 

tagging for PubMed Central. 

Original articles: Title page as above. Abstract (150 words) a short inclusive statement 

suitable for direct electronic abstracting, identifying the purpose of the study, key methods, 

the main results and the main conclusion. Keywords: maximum of six keywords for indexing. 

Introduction: concise description of background, sufficient for the non-specialist to appreciate 

the context of the work. Clear statement of the purpose of the study. Methods: a brief 

description of study design, procedures, analytical techniques and statistical evaluation. 

Results: a clear account of the study findings using quantitative language where possible and 

cross-referenced to tables and figures.  Discussion: an interpretation of the study placed 
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within the context of current knowledge, leading to specific conclusions where possible. 

Acknowledgements. References, figures and tables as above. 

Reviews 

Title page as above. Abstract (150 words) setting out the scope, key messages and 

conclusions of the review. Body of text liberally partitioned with headings and subheadings 

leading to a synopsis with conclusions at the end. Key messages in a separate box itemising 

two to five short principal statements. Acknowledgements, references, tables and figures as 

above. 

Other articles should adopt a concise style consistent with similar articles previously 

published in the journal. Manuscripts should include a title page, and appropriate subheadings 

for text. Style of tables, figures and references as above. 

Figures be sent to us in a high-resolution JPEG format, but they MUST be sent separately 

from the Word document. If not in high resolution JPEG, then PowerPoint will do. Editorial 

Manager will clearly indicate which aspects of the submission must be supplied off-line 

(download off-line document). This must be provided to the Journal by fax or mail (fax 

number 0866 644 202 or PO Box 1013, Durbanville, South Africa, 7551) or e-mail to 

info@clinicscardive.com. 

The status of progression of the peer-review system will be directly accessible by authors. 

The Editorial Manager system is particularly useful to authors and reviewers as there is a 

direct link to PubMed for viewing all related articles on the subject matter. 

Submitted manuscripts must be supplied with a covering letter with any additional 

information that may be helpful to the editor, such as the type or format of article that the 

manuscript represents. If the manuscript has been submitted previously to another journal, it 

is helpful to include the previous editor's and reviewers' comments with the submitted 

manuscript, along with the authors' responses to those comments. Copies of any permission 

to reproduce published material, to use illustrations or report information about identifiable 

people, or to name people for their contributions must accompany the manuscript. 

Editorial Policy 

Statements and opinions expressed in articles and communications in CVJA are those of the 

authors and not those of the Editor or publisher. The Editor and publisher disclaim any 

mailto:info@clinicscardive.com
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responsibility or liability for such views. Neither the Editor nor the publisher guarantees, 

warrants or endorses any product or service advertised in this publication; neither do they 

guarantee any claim made by the manufactures of such product or service. 

Material submitted for publication in the Cardiovascular Journal of Africa is accepted on 

condition that it has not been published elsewhere. The management reserves the copyright of 

the articles published. Aspects of cardiovascular medicine related to Sub-Saharan Africa will 

be encouraged.  

Authors submitting papers to CVJA should also register as a reviewer as a quid pro quo for 

authors for reviewers reviewing your submission. If authors do not register as reviewers it 

may be taken in consideration when deciding on acceptance and rejection, and the time of 

publication. We do try not to call on a reviewer more that once a year but in rare 

circumstances it may be twice. 

Online first: advanced online publication ahead of print 

The Cardiovascular Journal of Africa is launching an online First Advance Online 

Publication (ePublication ahead of print) with full text availability via Pubmed and this 

website which is accessible via Google and other search engines. 

This facility is also known internationally as E-publication, ahead of print and offers authors 

the opportunity to publish their research articles sooner for an international audience. 

Articles published online with CVJA will be published with unique DOI numbers, which 

ensures that the article can be cited using the date of the manuscript’s first online posting and 

its DOI number. DOI’s provide a persistent, permanent way to identify manuscripts in an 

electronic environment and are generated via our Editorial Management system and in 

accordance with the policy of the DOI foundation. 

An example, of how articles are cited first online and then in print version is provided below: 

Webster I et al. AMP Kinase activation and glut4 translocation in isolated cardiomyocytes. 

Cardiovasc J Afr. Prepublished month, day, year. DOI: 10.5830/CVJA-2011-042 

The initial Pubmed citation will be updated after the print version appears. 

Cost of First Advance Online Publication (Payment can be made online with a valid credit 

card) 
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ZAR 4000 for Authors outside of Africa 

ZAR 1500 for African Authors (including South Africa) 

Please note that the Online First option is only available once your article has been accepted 

for publication. Also note there will be no refunds, any payment made before an article is 

accepted / rejected will be forfeited. 
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Appendix 2: Letter of acceptance of the MMed article with original title 

 

Ref.:  Ms. No. CVJSA-D-20-00046R2 

A profile of cardiac surgery-related acute kidney injury in adult patients at an academic 

hospital. A retrospective observational study. 

CardioVascular Journal of Africa 

 

Dear Dr Leballo, 

 

We wish to inform you that your manuscript, A profile of cardiac surgery-related acute 

kidney injury in adult patients at an academic hospital. A retrospective observational study., 

has been accepted for publication in CardioVascular Journal of Africa.  

 

Unfortunately, we are unable to tell you which Volume and on what pages at present as we 

rely on our set-out design & publishers for that information. 

 

You will be contacted by our Production Editor when your article is ready for final proof 

reading before publication. 

 

Please note that the online First Facility with full text availability via PubMed and the 

Journal's website which is accessible via Google and other search engines (www.cvja.co.za). 

This facility is also known internationally as E-publication, ahead of print and offers authors 

the opportunity to publish their research articles sooner for an international audience. 

 

Articles published online with CVJA will be published with their unique DOI numbers, 

which ensures that the article can be cited using the date of the manuscript's first online 

posting and its DOI number. DOI's provided a persistent, permanent way to identify 

manuscripts in an electronic environment and are generated via our Editorial Management 

system and in accordance with the policy of the DOI foundation (www.doi.org). 

 

We thank you for your interest and support in the Journal and we will be interested in any 

other material you may feel you would like to submit in this field. 

 

http://www.cvja.co.za/
http://www.doi.org/
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Thank you for submitting your work to this journal. 

 

With kind regards 

 

Pat J Commerford, MBChB FCP(SA) 

Editor-in-Chief 

CardioVascular Journal of Africa 
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Appendix 3: Published review article from MMed literature review 
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Appendix 4: Letter of acceptance of the review article 

 

Ref.:  Ms. No. CVJSA-D-19-00102 

Cardiac surgery associated acute kidney injury: pathophysiology, diagnostic modalities and 

management 

CardioVascular Journal of Africa 
 

Dear Dr Motshabi Chakane/ Leballo, 

 

We wish to inform you that your manuscript, Cardiac surgery associated acute kidney injury: 

pathophysiology, diagnostic modalities and management, has been accepted for publication 

in CardioVascular Journal of Africa.   

 

Unfortunately, we are unable to tell you which Volume and on what pages at present as we 

rely on our set-out design & publishers for that information. 

 

You will be contacted by our Production Editor when your article is ready for final proof 

reading before publication. 

 

On acceptance of a manuscript an Article Processing Fee will apply before the production 

team can finalise the paper for publication. 

 

Please note that the online First Facility with full text availability via PubMed and the 

Journal's website which is accessible via Google and other search engines (www.cvja.co.za). 

This facility is also known internationally as E-publication, ahead of print and offers authors 

the opportunity to publish their research articles sooner for an international audience. 

 

Articles published online with CVJA will be published with their unique DOI numbers, 

which ensures that the article can be cited using the date of the manuscript's first online 

posting and its DOI number. DOI's provided a persistent, permanent way to identify 

manuscripts in an electronic environment and are generated via our Editorial Management 

system and in accordance with the policy of the DOI foundation (www.doi.org). 

 

http://www.cvja.co.za/
http://www.doi.org/
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We thank you for your interest and support in the Journal and we will be interested in any 

other material you may feel you would like to submit in this field. 

 

Thank you for submitting your work to this journal.  

With kind regards 

Pat J Commerford, MBChB FCP(SA) 

Editor-in-Chief 
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 1. Introduction 

The concept of “kidney attack” has been introduced to the medical fraternity by researchers 

such as Kellum et al. 1 with the expectation of creating a sense of urgency among clinicians 

and researchers. They expressed that a lack of understanding of acute injury to the kidneys 

has halted significant growth in clinical interventions and treatment in the affected patients.  

 

Acute kidney injury (AKI) describes “a sudden decline in kidney function which can be 

reversible if detected early enough”, 2 and if not reversed, can progress to chronic kidney 

disease (CKD) and end-stage renal disease that would require renal replacement therapy 

(RRT). 3 Studies have shown that AKI is an independent risk factor of mortality. 4 The Global 

Burden of Disease study of 2015 found a 16.3% increase, from 2005 to 2015, in CKD due to 

unspecified causes. 5 

 

AKI is classified in the literature using different criteria. In 2012, Kidney Disease: Improving 

Global Outcomes (KDIGO), a non-profit organization established by the National Kidney 

Foundation (NKF), put together clinical practice guidelines for AKI. 6 The authors 

standardised the definition of AKI by combining the Risk Injury Failure Loss and End-stage 

(RIFLE) and Acute Kidney Injury Network (AKIN) criteria to provide a uniform description. 

KDIGO defines AKI as an increase in serum creatinine of greater than or equal to 0.3 mg/dl 

from a baseline measurement (or greater or equal to 26.5 µmol/l) within 48 hours; or an 

increase in serum creatinine of greater than or equal to 1.5 times a baseline measurement in a 

period of seven days; or urine output of less than 0.5 ml/kg/hr for six hours. 7  

 

There are over two million cardiac surgeries performed every year globally. 8, 9 The 

occurrence of cardiac surgery-associated (CSA) AKI differs depending on the classification 

being used. A systematic review by Hu et al. 9 revealed the global incidence of AKI 

following cardiac surgery as 22.3% when they analysed multiple studies that used the RIFLE, 

AKIN, and KDIGO groups. Bastin et al. 10 compared the three criteria in cardiac surgery 

patients and found the incidence of AKI to be 2 9% when using both AKIN and KDIGO 

classifications. In a retrospective single-center study, Machado et al. 11 evaluated the 
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prognostic value of CSA-AKI according to the KDIGO criteria and found a higher incidence 

of 42%. 

Serum creatinine measurements are more reliable when compared to urine output monitoring 

in the diagnosis of AKI. 12 KDIGO criteria allow for AKI diagnosis through monitoring of 

serum creatinine levels. This criterion is a good predictor of 30-day mortality in patients with 

elevated baseline serum creatinine levels following cardiac surgery. 13 Although easily 

accessible and useful to clinicians, serum creatinine levels may fail to detect early changes in 

subclinical renal injury. 14 The evolution of biomarkers is promising to offer improved results 

in the diagnosis of early kidney injury by detecting molecular and cellular changes that have 

occurred. 15, 16 

Modifiable risk factors have been identified that increase the risk of CSA-AKI. 17 Some 

modifiable risk factors include the length of cardiopulmonary bypass (CPB), on-pump versus 

off-pump techniques, hypothermia, 17 anaemia and blood transfusion. 18 Nonmodifiable risk 

factors can be grouped into patient, anaesthesia, and surgery-related factors. 12 Although 

factors such as age, gender and race cannot be directly modified, the related co-morbidities 

such can be appropriately managed, and patients can be optimised. 19 

 

 2. Problem statement 

AKI following cardiac surgery requiring CPB is the second most common cause of AKI in 

the intensive care unit. 17 AKI is a complex syndrome and is associated with adverse 

outcomes such as prolonged hospital stay, more extended periods of mechanical ventilation 

and increased mortality. 11, 20  In a study by Olowu et al., 2 it was concluded that the scarcity 

of resources in sub-Saharan Africa, such as RTT, emphasises the need to practice 

preventative approaches in the management of AKI on this continent.  

 

A thorough understanding of the pathophysiology and profile of patients who are susceptible 

to postoperative AKI as modifiable risk factors associated with AKI can be addressed in the 

perioperative period. The profile of AKI post-cardiac surgery on CPB at Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH) is not known. 
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 3. Aim 

The study aims to describe the profile of AKI in adult patients following cardiac surgery on 

CPB in the cardiothoracic intensive care unit (CTICU) at CMJAH.  

 

 4. Objectives 

Are to describe: 

the demographics of all adult patients presenting for cardiac surgery 

the preoperative renal function   

the intraoperative clinical information related to CSA-AKI 

the postoperative clinical data 

the occurrence of AKI. 

 

 5. Research assumptions 

Adult: a person 18 years and older. 

Acute kidney injury (AKI): in this study AKI will be defined according to KDIGO criteria. 

AKI will be defined as an increase in serum creatinine of equal to or greater than 0.3 mg/dl 

(or 26.5 µmol/l) from baseline for a period of less than or equal to 48 hours. 7  

Renal dysfunction: will be determined by looking at the patients’ baseline serum creatinine 

measurement and calculating preoperative estimated glomerular filtration rate (eGFR). To 

calculate eGFR, the Modification of Diet in Renal Disease (MDRD) equation will be utilised. 
21  

eGFR = 186 X (Scr)-1.154 X (Age)-0.203 X (0.742 if female) X (1.212 if African) 

 

normal: ˃ 90 ml/min/ 1.73 m2 

mild: 60 - 89 ml/min/1.73 m2 
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moderate to severe: ˂ 60 ml/min/ 1.73m2  

renal failure: ˂ 15 ml/min/ 1.73 m2  

The National Health Laboratory (NHLS) reports serum creatinine measurements in µmol/l 

(SI unit). A factor of 88.4 will be used to convert the measurements into mg/dl (Metric unit) 

for the purposes of applying KDIGO criteria. 7 

Metric unit × conversion factor = SI unit 

 

Hypothermia: in this study, the degree of hypothermia will be classified into four categories: 

mild hypothermia: 32 ˚C – 35 ˚C 

moderate hypothermia: ˂ 32 ˚C – 28 ˚C  

severe hypothermia: ˂ 28˚ C – 20 ˚C  

deep hypothermia: ˂ 20˚C. 

 

Patient records: will include ICU charts, perfusionist charts, anaesthetic records, and 

electronically captured patient data. 

 

Incomplete data: records that will be excluded from the study will have the following 

information missing preoperative creatinine levels and creatinine levels within 48 hours (to 

diagnose AKI), patient age, gender, and race (required for MDRD equation). 

 

 6. Demarcation of the study field 

The study will be conducted in the CTICU at CMJAH, which is affiliated to the University of 

the Witwatersrand in Johannesburg, South Africa. The CTICU at CMJAH is an eight-bed 

unit that admits, on average of 200 adult cardiac cases performed on CPB each year. 
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 7. Ethical considerations 

The approval to conduct this study will be obtained from the Human Research Ethics 

Committee (Medical), the Graduate Studies Committee of the University of the 

Witwatersrand and the National Health Research Committee (Gauteng). Permission to utilise 

ICU and anaesthetic data will be sought from the Heads of Department of Anaesthesiology 

and CTICU (Appendix A and B). 

 

The study will be a retrospective record review. A list of patients’ names and hospital 

numbers will be generated, and patients will be allocated a study number. This list will be 

kept separately from the raw data. No identifying patient information will be included on the 

data collection sheets, therefore, ensuring anonymity. To ensure confidentiality, only the 

researcher and the supervisors will have access to the raw data. 

 

Data will be stored in a password protected database for six years after completing the study.  

Principles of the Declaration of Helsinki, 22 and the South African Guidelines for Good 

Clinical Practice will be followed. 23 

 

 8. Research methodology 

 8.1 Research design 

A research design describes a structure that is produced to provide valid answers to research 

questions. 24 The research design in this study will be retrospective, contextual, and 

descriptive. 

 

A retrospective study aims to find the relationship between variables measured in the past to 

the effects that have occurred. 25 In this study, clinical data of patient records between 

January 2016 until December 2017 will be used.   
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A contextual study focuses on a specific population or group of people. 26 This study will 

focus on adult patients who presented for cardiac surgery on CPB at CMJAH. 

 

Brink et al. 25 define descriptive study designs as “study designs that may be used to identify 

problems with current practice; to justify current practice; make judgements or determine 

what other professionals in similar situations are doing, or to develop theories.” In this study 

the profile of patients presenting for cardiac surgery on CPB will be described.   

 

 8.2 Study population 

The study population consists of the records of all adult patients admitted to the CTICU at 

CMJAH following cardiac surgery on CPB.  

 

 8.3 Study sample 

Sample method 

A consecutive convenience sampling method will be used in this study. It is a sampling 

method whereby data of all accessible subjects is included. It is the most definite form of 

non-random sampling. 27   

 

This study will consist of the records of adult patients admitted to the CTICU post-cardiac 

surgery on CPB from January 2016 to December 2017. 

 

Sample size 

The justification of the sample size was determined in consultation with a biostatistician. To 

estimate the occurrence of AKI in adult patients following cardiac surgery on CPB, a two-

year retrospective records review of a population of approximately 400 patients will be 

utilised. Based on a single-center study by Machado et al., the prevalence of AKI related to 

cardiac surgery is roughly 40%. The estimated prevalence has a precision of: 
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2 𝑥𝑥 �
𝑝𝑝𝑝𝑝
𝑛𝑛

 

where p = prevalence = 40% = 0.4, q = (1 – p) = (1 – 0.4) = 0.6 and n is the number of 

patients, 

2 𝑥𝑥 �
0.4 𝑥𝑥 0.6

400
=  ±4.5%. 

The sign and the magnitude of the coefficients of the independent variables will provide us 

with guidelines regarding their impact on the dependent variable. To detect factors that are 

associated with AKI in adult patients following cardiac surgery on CPB as being significant, 

suppose 40% of the patients have Diabetes Mellitus (DM). If among these patients the 

occurrence of AKI is 47% in patients who have DM and 33% to those who do not have it, the 

absolute difference is 14%. This study will have 80% power to detect this variable as 

statistically significant. This will apply to all categorical (dichotomous) factors. Continuous 

exposures such as BMI and time on CPB will give a greater power. 

 

Inclusion and exclusion criteria 

The inclusion criteria for this study are: 

adult patients  

presenting for cardiac surgery on CPB. 

 

The exclusion criteria in this study are: 

patients on RRT 

incomplete data. 
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 9. Data collection 

 9.1 Data collection sheet 

The study by Machado et al. 13  was adapted for use in this research paper. A draft data 

collection sheet was developed and reviewed by three senior anaesthesiologists with interest 

in cardiac surgery. Their suggestions were incorporated, and a final data collection sheet was 

created. 

The data collection sheet (Appendix 16) will include the following information: 

patient demographics 

age 

weight 

height 

body mass index (BMI)  

gender 

race 

co-morbidities 

hypertension 

diabetes mellitus 

smoker  

hypercholesterolaemia 

other 

type of surgery 

coronary artery bypass grafting (CABG) 

cardiac valve surgery (single/multiple) 

aortic surgery 

other 
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preoperative renal function 

baseline creatinine levels  

eGFR 

intraoperative clinical data 

CPB time 

the lowest temperature on-pump  

aortic cross-clamp time 

postoperative clinical data 

creatinine at 24 and 48 hours 

mechanical haemodynamic support 

extracorporeal membrane oxygenation (ECMO) 

ventricular assist devices (VAD) 

intra-aortic balloon pump (IABP) 

renal replacement therapy (RRT) 

mortality 

 9.2 Data capturing 

Following the necessary approvals, data will be captured onto a Microsoft Excel® 

spreadsheet by the researcher. No records will be removed from the hospital premises. 

 9.3 Data analysis 

Data analysis will be done in consultation with a biostatistician. This research study will be 

investigated employing panel data analytics, using categories and percentages. The 

occurrence of cardiac surgery-associated AKI on CPB will be estimated with an overall 95% 

confidence intervals. A descriptive table will be given summarizing baseline characteristics 

and prognostic factors by KDIGO criteria. Factors known to be clinically relevant will be 

kept in the model whether they are statistically significant or not.  
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 10. Significance of the study  

The pooled global incidence of AKI related to cardiac surgery in adult patients has been 

recorded as being up to 22.3% when all three criteria were studied. 9 The incidence CSA-AKI 

according to KDIGO criteria is between 24.2% 9 and 29%. 10  In a single-center study, 

however, Machado et al. reported a higher incidence of 42%. 11 

 

The occurrence of AKI in patients undergoing cardiac surgery in the South African 

population could not be identified in the literature. In a systematic review by Olowu et al., 2 

the mortality in adult patients with AKI, not related to cardiac surgery, was found to be 32%. 

The authors concluded that the scarcity of resources on this continent emphasises the need to 

practice preventative approaches, where possible, to decrease the occurrence of AKI. 

 

It is essential to know the profile of patients who are susceptible to postoperative AKI as 

modifiable risk factors can be addressed, allowing for patient optimisation and improved 

outcomes. 

 

 11. Validity and reliability of the study 

Botma et al. 28 define validity of a study as a marker of how research methods and designs 

represent the actual findings of the research questions and reliability as the extent to which 

the produced results can be reproduced when the same research conditions are applied in a 

different population. 

The validity and reliability of this study will be ensured by: 

• selecting a suitable study design 

• acquiring an appropriate sample size in consultation with a biostatistician 

• using the standardized KDIGO criteria to diagnose AKI 

• one researcher collecting all the data 

• checking data for accuracy of entry 

• analysing data in discussion with a biostatistician. 
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12. Potential limitations of the study 

The following are limitations to this study. 

Data will be acquired from a single-center, which makes it contextual. It means that the 

results obtained may not be extrapolated to other patients receiving cardiac surgery on CPB. 

Although the European System for Cardiac Operative Risk Evaluation (EuroSCORE) is a 

good predictor of mortality for patients undergoing cardiac surgery, it will not be possible to 

calculate it in this study because specific clinical data required for this risk stratification may 

not be found in the records. 

 

 13. Project outline 

Activity Nov 
2017 

Dec 
2017 

Feb 
2018 

March 
2018 

April 
2018 

May 
2018 

June 
2018 

July 
2018 

Aug 
2018 

Sep 
2018 

Proposal           

Proposal 
submission 

          

Ethics 
approval 

          

Postgrad 
approval 

          

Gauteng 
Health 
approval 

          

Data 
collection 

          

Data 
analysis  

          

Draft article           

Submission           
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 14. Financial plan 

The University of the Witwatersrand’s Department of Anaesthesiology will carry the cost of 

printing and paper.  

Item  Price per page Quantity  Total  

Paper and printing R1 800 R800 

Binding  R100 2 R200 

Total    R1000 
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Appendix 13: National Health Research Database (NHRD) Approval 

 

APPLICATION DETAILS 

TITLE OF RESEARCH PROJECT 

A Profile of Cardiac Surgery Related Acute Kidney Injury in Adult Patients at an Academic Hospital  

Type of Study  

Academic  

STATUS OF APPLICATION 

Approved  

STATUS OF PROJECT 

On-Going  

PROPOSAL SUBMISSION DATE 

2018/03/13  

 

You will find a list of all comments made on the selected research application. The list below displays 

comments visible to both the Applicant and Research Committee  

COMMENTS 

Comment  Comment Date  
Comment 

By  

PRIMARY INVESTIGATOR OF THE PROJECT/PROPOSAL 

Title Name Surname Role Institution E-Mail 
Telephone 

No. 

Mobile 

No. 
CV/Resume 

Dr  Gontse  Leballo  Lead 

Investigator  

WITS gleballomothibi@gmail.com  0119580766  0718904724  No File  
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RESEARCH STAFF ASSIGNED TO PROJECT/PROPOSAL 

Title Name Surname Role Institution E-Mail Telephone No. Mobile No. CV/Resume 

AIM AND OBJECTIVES 

The aim of the study is to describe the profile of acute kidney injury (AKI) in adult patients following 

cardiac surgery on CPB in the cardiothoracic intensive care unit (CTICU) at Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH). The objectives of this study are to describe: • the 

demographics of all adult patients presenting for cardiac surgery • the preoperative renal function • the 

intraoperative clinical information related to cardiac surgery associated acute kidney injury (CSA-AKI) • 

the postoperative clinical data • the occurrence of AKI.  

STUDY AREA(S)/FIELD(S) 

Description 

Clinical  

STUDY DESIGN(S) 

Description 

Retrospective analysis  

DATA COLLECTION METHOD(S) 

Method Category Method Description 

-  Medical Records Audit  

INTERVIEW REQUEST(S) 

Position 

No interview requests. 
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SAMPLE 

A consecutive convenience sampling method will be used in this study. This study will consist of the 

records of adult patients admitted to the CTICU post cardiac surgery on CPB from January 2016 to 

December 2017. The justification of the sample size was determined in consultation with a biostatistician. 

To estimate the occurrence of AKI in adult patients following cardiac surgery on CPB, a two-year 

retrospective records review of a population of approximately 400 patients will be utilized. Based on a 

single-centre study by Machado et al., the prevalence of AKI related to cardiac surgery is roughly 40%. 

The estimated prevalence has a precision of: 2 x √(pq/n) where p = prevalence = 40% = 0.4, q = (1 – p) 

= (1 – 0.4) = 0.6 and n is the number of patients, 2 x √ ((0.4 x 0.6)/400)= ±4.5%.  

DATA ANALYSIS TOOL(S) 

Tool Description 

Statistical software package (e.g., SPSS, STATA)  

INFORMATION / DATA REQUEST? 

No 

INFORMATION / DATA REQUEST DETAILS. 

No Data Requested  

LOCATIONS(S) WHERE STUDY WILL BE CONDUCTED 

Facility 

---- Charlotte Maxeke Hospital  

ANTICIPATED START DATE 

2018/03/30  

ANTICIPATED COMPLETION DATE 

2018/05/31  
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INSTITUTION(S) WHICH GAVE ETHICAL APPROVAL 

Institution 

Wits - Human Research Ethics Committee (Medical), University of the Witwatersrand  

ETHICS APPROVAL NUMBER 

M180129  

DATE OF ETHICAL APPROVAL 

2018/03/13  

DATE ETHICAL APPROVAL EXPIRES 

2023/03/13  

IF CLINICAL TRIAL, MCC APPROVED 

No 

NATIONAL CLINICAL TRIALS REGISTRY NUMBER 

No Clinical Trial  

FUNDING SOURCE 

None  

BUDGET (IN ZAR) 

0 - 1 000  
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Appendix 24: Permission letter by the Cardiothoracic Surgery Head of Department 
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Appendix 15: Permission letter by the Anaesthesiology Head of Department 
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Appendix 16: Data collection sheet 

 

8.1 Preoperative data 

Patient demographics 

Age   

Weight (kg)  

Height (m)  

BMI (kg/m2)  

 

 

 

 

 

 

Co-morbidities  

Hypertension  

Diabetes Mellitus  

Smoker  

Hypercholesterolaemia  

Other   

Gender  
Male  
Female  

Race 

Black African   

Non- Black African   
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8.2 Intraoperative data 

 

CPB time 
Total  
˂ 90 minutes  
90 - 120 minutes  
˃ 120 minutes  

 

 

 

 

 

 

 

 

 

 

 

 

Type of surgery 
CABG  
Cardiac valve surgery  
Aortic surgery  
Other   

Preoperative renal function 
Serum creatinine (µmol/l)  
Serum creatinine (mg/dl)  
Calculated eGFR  

Temperature 
32 ˚C – 35 ˚C  
˂ 32 ˚C – 28 ˚C  
˂ 28 ˚C – 20 ˚C  
˂ 20 ˚C  

Aortic cross-clamp time 
minutes  
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8.3 Postoperative data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Creatinine  24 hours 48 hours 

(µmol/l)   

(mg/dl)   

Mechanical haemodynamic support Yes  No  
ECMO   
VAD   
IABP   

 Yes No 
RRT   
Mortality   
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Appendix 37: Turn-it-in report 
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