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SOUTH AFRICAN MEDICAL JOURNAL (SAMJ)
SAMJ AUTHOR GUIDELINES

The SAMJ has launched a new submission and tracking system. Authors will be required to

register a profile on the website in order to submit a manuscript.
To submit a manuscript, please proceed to: https://samajournals.co.za/index.php/sam;
Please watch the Author Tutorial for guidance on how to submit.

Please take the time to familiarize yourself with the policies and processes below. If you still have
any questions, please do not hesitate to ask our editorial staff (tel.: +27 (0)21 532 1281, email:
publishing@samedical.org).

SAMJ Policies
Type of articles considered by the SAMJ

The SAMJ will no longer limit the articles accepted to those that have ‘general medical content’,
but is intending to capture the spectrum of medical and health sciences, grouped by relevance to
the country’s burdens of disease. This content will include research in the social sciences and
economics that is relevant to the medical issues around our burden of disease. Please see ‘A new
vision for the SAMJ — and a call for papers’ for a full discussion of the new directions for
the SAMJ.

We accept the following types of articles:

e Research

e Reviews

e Clinical trials

o Editorials

e In Practice (Previously Forum incl. Case Reports)
o Correspondence

e Obituaries

o Book reviews

e Ad hoc supplements e.g. guidelines, conference/congress abstracts, Festschrifts*
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The following articles are by invitation only:

e Guest editorial
e Continuing Medical Education (CME)

*Contact claudian@hmpg.co.za for information on submitting ad hoc/commissioned

supplements, including guidelines, conference/congress abstracts, Festschrifts, etc.
Publication Fees

All articles published in the South African Medical Journal are open access and freely available
online upon publication. This is made possible by applying a business model to offset the costs
of peer review management, copyediting, design and production, by charging a publication fee of
R7 440 (VAT incl.) for each research and In Practice article published. The publication fee is
standard and does not vary based on length, colour, figures, or other elements.

The publication fee is payable when your manuscript is editorially accepted and before production
commences for publication. The submitting author will be notified that payment is due and given
details on the available methods of payment. Prompt payment is advised; the article will not enter

into production until payment is received.
Authorship

Named authors must consent to publication. Authorship should be based on: (i) substantial
contribution to conceptualisation, design, analysis and interpretation of data; (ii) drafting or
critical revision of important scientific content; or (iii) approval of the version to be published.
These conditions must all be met (uniform requirements for manuscripts submitted to biomedical

journals; refer to www.icmje.org)

If authors’ names are added or deleted after submission of an article, or the order of the names is

changed, all authors must agree to this in writing.

Please note that co-authors will be requested to verify their contribution upon submission. Non-

verification may lead to delays in the processing of submissions.

Author contributions should be listed/described in the manuscript.
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Conflicts of interest

Conflicts of interest can derive from any kind of relationship or association that may influence
authors’ or reviewers’ opinions about the subject matter of a paper. The existence of a conflict —
whether actual, perceived or potential — does not preclude publication of an article. However, we
aim to ensure that, in such cases, readers have all the information they need to enable them to
make an informed assessment about a publication’s message and conclusions. We require that
both authors and reviewers declare all sources of support for their research, any personal or
financial relationships (including honoraria, speaking fees, gifts received, etc) with relevant
individuals or organisations connected to the topic of the paper, and any association with a product
or subject that may constitute a real, perceived or potential conflict of interest. If you are unsure
whether a specific relationship constitutes a conflict, please contact the editorial team for advice.
If a conflict remains undisclosed and is later brought to the attention of the editorial team, it will
be considered a serious issue prompting an investigation with the possibility of retraction.

Research ethics committee approval

Authors must provide evidence of Research Ethics Committee approval of the research where
relevant. Ensure the correct, full ethics committee name and reference number is included in the

manuscript.

If the study was carried out using data from provincial healthcare facilities, or required active data
collection through facility visits or staff interviews, approval should be sought from the relevant
provincial authorities. For South African authors, please refer to the guidelines for submission to
the National Health Research Database. Research involving human subjects must be conducted
according to the principles outlined in the Declaration of Helsinki. Please refer to the National
Department of Health’s guideline on Ethics in Health research: principles, processes and
structures to ensure that the appropriate requirements for conducting research have been met, and

that the HPCSA’s General Ethical Guidelines for Health Researchers have been adhered to.
Clinical trials

As per the recommendations published by the International Committee of Medical Journal Editors
(ICMJE), clinical trial research is any research that assigns individuals to an intervention, with or
without a concurrent comparison/control group to study the cause-and-effect relationship between

the intervention and health outcomes. All clinical trials should be registered with the appropriate
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national clinical trial registry (or any international primary register, if relevant), and the trial
registration number should be cited at the end of the abstract. All clinical trial reports must also
contain a data sharing statement as per the recommendations of the ICMJE. Statements are to

indicate:

« whether individual deidentified participant data will be shared,
o what data in particular will be shared; whether additional, related documents will be
available;
« when the data will become available and for how long; by what access criteria data will be
shared.
Please see the ICJME announcement for further details and illustrative examples of data sharing

statements: ICMJE Data Sharing Statements for Clinical Trials

Since 1st December 2005, all clinical trials conducted in South Africa have been required to be
registered in the South African National Clinical Trials Register. The SAMJ therefore requires
that clinical trials be registered in the relevant public trials registry at or before the time of first
patient enrollment as a condition for publication. The trial registry name and registration number

must be included in the manuscript.

Please refer to the general guidelines for all papers at the top of this article for additional
requirements with respect to ethics approval, funding, author contributions, etc. The format of
original research articles should be followed for reporting of clinical trial results.

Patient Consent

Information that would enable identification of individual patients should not be published in
written descriptions, photographs, and pedigrees unless the information is essential for scientific
purposes and the patient (or parent or guardian) has given informed written consent for publication
and distribution. We further recommend that the published article is disseminated not only to the
involved researchers but also to the patients/participants from whom the data was drawn. Refer
to Protection of Research Participants. The signed consent form should be submitted with the

manuscript to enable verification by the editorial team.
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Other individuals

Any individual who is identifiable in an image must provide written agreement that the image

may be used in that context in the SAMJ.
Copyright notice

Copyright remains in the Author’s name. The work is licensed under a Creative Commons

Attribution - Noncommercial Works License.

Material submitted for publication in the SAMJ is accepted provided it has not been published or
submitted for publication elsewhere. Please inform the editorial team if the main findings of your
paper have been presented at a conference and published in abstract form, to avoid copyright
infringement. All research already published as ‘Conference proceedings’ needs to be
substantially re-written, with a new title, a new abstract and new and important results to back up
any study before it will be considered for a new publication. The SAMJ does not hold itself

responsible for statements made by the authors.
Previously published images

If an image/figure has been previously published, permission to reproduce or alter it must be
obtained by the authors from the original publisher and the figure legend must give full credit to
the original source. This credit should be accompanied by a letter indicating that permission to
reproduce the image has been granted to the author/s. This letter should be uploaded as a

supplementary file during submission.
Privacy statement

The SAMJ is committed to protecting the privacy of its website and submission system users. The
names, personal particulars and email addresses entered in the website or submission system will
not be made available to third parties without the user’s permission or due process. By registering
to use the website or submission system, users consent to receive communication from
the SAMJ or its publisher SAMA on matters relating to the journal or associated publications.

Queries with regard to privacy may be directed to publishing@hmpg.co.za.
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Ethnic/race classification

Use of racial or ethnicity classifications in research is fraught with problems. If you choose to use
a research design that involves classification of participants based on race or ethnicity, or discuss
issues with reference to such classifications, please ensure that you include a detailed rationale
for doing so, ensure that the categories you describe are carefully defined, and that socioeconomic,
cultural and lifestyle variables that may underlie perceived racial disparities are appropriately
controlled for. Please also clearly specify whether race or ethnicity is classified as reported by the
patient (self-identifying) or as perceived by the investigators. Please note that is not appropriate
to use self-reported or investigator-assigned racial or ethnic categories for genetic studies.

Continuing Professional Development (CPD)

SAMJ is an HPCSA-accredited service provider of CPD materials. Principal authors can earn up
to 15 CPD continuing education units (CEUSs) for publishing an article; co-authors are eligible to
earn up to 5 CEUSs; and reviewers of articles can earn 3 CEUs. Each month, SAMJ also publishes
a CPD-accredited questionnaire relating to the academic content of the journal. Successful
completion of the questionnaire with a pass rate of 70% will earn the reader 3 CEUs.
Administration of our CPD programme is managed by Medical Practice Consulting. To complete

questionnaires and obtain certificates, please visit MRP Consulting
Manuscript preparation
Preparing an article for anonymous review

To ensure a fair and unbiased review process, all submissions are to include an anonymised
version of the manuscript. The exceptions to this are Correspondence, Book reviews and Obituary

submissions.

Submitting a manuscript that needs additional blinding can slow down your review process, so

please be sure to follow these simple guidelines as much as possible:

« An anonymous version should not contain any author, affiliation or particular institutional
details that will enable identification.

o Please remove title page, acknowledgements, contact details, funding grants to a named
person, and any running headers of author names.

o Mask self-citations by referring to your own work in third person.
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General article format/layout

Accepted manuscripts that are not in the correct format specified in these guidelines will be

returned to the author(s) for correction, which will delay publication.
General:

e Manuscripts must be written in UK English.

e The manuscript must be in Microsoft Word format. Text must be single-spaced, in 12-point
Times New Roman font, and contain no unnecessary formatting (such as text in boxes).

o Please make your article concise, even if it is below the word limit.

« Qualifications, full affiliation (department, school/faculty, institution, city, country) and
contact details of ALL authors must be provided in the manuscript and in the online
submission process.

o Abbreviations should be spelt out when first used and thereafter used consistently, e.g.
‘intravenous (1V)' or 'Department of Health (DoH)'.

e Include sections on Acknowledgements, Conflict of Interest, Author Contributions and
Funding sources. If none is applicable, please state ‘none’.

o Scientific measurements must be expressed in Sl units except: blood pressure (mmHg) and
haemoglobin (g/dL).

o Litres is denoted with an uppercase L e.g. 'mL' for millilitres).

« Units should be preceded by a space (except for % and °C), e.g. '40 kg' and 20 cm' but '50%'
and '19°C".

o Please be sure to insert proper symbols e.g. i not u for micro, a not a for alpha, b not B for
beta, etc.

e Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160.

e Quotes should be placed in single quotation marks: i.e. The respondent stated: "..."

e Round brackets (parentheses) should be used, as opposed to square brackets, which are
reserved for denoting concentrations or insertions in direct quotes.

« If you wish material to be in a box, simply indicate this in the text. You may use the table

format —this is the only exception. Please DO NOT use fill, format lines and so on.
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Preparation notes by article type

e Research
o Editorials
¢« CME

e In Practice and Case reports
e Reviews

e Clinical trials

o Correspondence

e Obituaries

e Book reviews

e Guidelines
Research
Guideline word limit: 4 000 words

Research articles describe the background, methods, results and conclusions of an original
research study. The article should contain the following sections: introduction, methods, results,
discussion and conclusion, and should include a structured abstract (see below). The introduction
should be concise — no more than three paragraphs — on the background to the research question,
and must include references to other relevant published studies that clearly lay out the rationale
for conducting the study. Some common reasons for conducting a study are: to fill a gap in the
literature, a logical extension of previous work, or to answer an important clinical question. If
other papers related to the same study have been published previously, please make sure to refer
to them specifically. Describe the study methods in as much detail as possible so that others would
be able to replicate the study should they need to. Results should describe the study sample as
well as the findings from the study itself, but all interpretation of findings must be kept in the
discussion section, which should consider primary outcomes first before any secondary or tertiary
findings or post-hoc analyses. The conclusion should briefly summarise the main message of the

paper and provide recommendations for further study.

Select figures and tables for your paper carefully and sparingly. Use only those figures that
provided added value to the paper, over and above what is written in the text.

Do not replicate data in tables and in text.
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Structured abstract

e This should be 250-400 words, with the following recommended headings:
0 Background: why the study is being done and how it relates to other published work.
0 Objectives: what the study intends to find out

0 Methods: must include study design, number of participants, description of the intervention,

primary and secondary outcomes, any specific analyses that were done on the data.

0 Results: first sentence must be brief population and sample description; outline the results
according to the methods described. Primary outcomes must be described first, even if they are

not the most significant findings of the study.

o Conclusion: must be supported by the data, include recommendations for further

study/actions.

o Please ensure that the structured abstract is complete, accurate and clear and has been

approved by all authors.
« Do not include any references in the abstracts.
Main article

All articles are to include the following main sections: Introduction/Background, Methods,

Results, Discussion, Conclusions.
The following are additional heading or section options that may appear within these:

o Objectives (within Introduction/Background): a clear statement of the main aim of the study
and the major hypothesis tested or research question posed

e Design (within Methods): including factors such as prospective, randomisation, blinding,
placebo control, case control, crossover, criterion standards for diagnostic tests, etc.

e Setting (within Methods): level of care, e.g. primary, secondary, number of participating
centres.

o Participants (instead of patients or subjects; within Methods): numbers entering and
completing the study, sex, age and any other biological, behavioural, social or cultural
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factors (e.g. smoking status, socioeconomic group, educational attainment, co-existing
disease indicators, etc.) that may have an impact on the study results. Clearly define how
participants were enrolled, and describe selection and exclusion criteria.

e Interventions (within Methods): what, how, when and for how long. Typically for
randomised controlled trials, crossover trials, and before and after studies.

e Main outcome measures (within Methods): those as planned in the protocol, and those
ultimately measured. Explain differences, if any.

Results

o Start with description of the population and sample. Include key characteristics of
comparison groups.

e Main results with (for quantitative studies) 95% confidence intervals and, where
appropriate, the exact level of statistical significance and the number need to treat/harm.
Whenever possible, state absolute rather than relative risks.

o Do not replicate data in tables and in text.

o If presenting mean and standard deviations, specify this clearly. Our house style is to
present this as follows:

e E.g.: The mean (SD) birth weight was 2 500 (1 210) g. Do not use the = symbol for mean
(SD).

o Leave interpretation to the Discussion section. The Results section should just report the
findings as per the Methods section.

Discussion

Please ensure that the discussion is concise and follows this overall structure — sub-headings are
not needed:

o Statement of principal findings

o Strengths and weaknesses of the study

e Contribution to the body of knowledge

o Strengths and weaknesses in relation to other studies

e The meaning of the study — e.g. what this study means to clinicians and policymakers

« Unanswered questions and recommendations for future research
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Conclusions

This may be the only section readers look at, therefore write it carefully. Include primary
conclusions and their implications, suggesting areas for further research if appropriate. Do not go
beyond the data in the article.

Tables

e Tables should be constructed carefully and simply for intelligible data representation.
Unnecessarily complicated tables are strongly discouraged.

« Large tables will generally not be accepted for publication in their entirety. Please consider
shortening and using the text to highlight specific important sections, or offer a large table
as an addendum to the publication, but available in full on request from the author

o Embed/include each table in the manuscript Word file - do not provide separately as
supplementary files.

e Number each table in Arabic numerals (Table 1, Table 2, etc.) and refer to them
consecutively in the text.

o Tables must be cell-based (i.e. not constructed with text boxes or tabs) and editable.

o Ensure each table has a concise title and column headings, and include units where
necessary.

» Footnotes must be indicated with consecutive use of the following symbols: * § I § q || then

T I ete

Do not: Use [Enter] within a row to make ‘new rows’:
Rather: Each row of data must have its own proper row:
Do not: use separate columns for n and %:

Rather: Combine into one column, n (%):

References

NB: Only complete, correctly formatted reference lists in Vancouver style will be
accepted. Reference lists must be generated manually and not with the use of reference manager

software. Endnotes must not be used.
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o O O O o

Authors must verify references from original sources.

Citations should be inserted in the text as superscript numbers between square brackets, e.g.
These regulations are endorsed by the World Health Organization,? and others.[4-]

All references should be listed at the end of the article in numerical order of appearance in
the Vancouver style (not alphabetical order).

Approved abbreviations of journal titles must be used; see the List of Journals in Index
Medicus.

Names and initials of all authors should be given; if there are more than six authors, the
first three names should be given followed by et al.

Volume and issue numbers should be given.

First and last page, in full, should be given e.g.: 1215-1217 not 1215-17.

Wherever possible, references must be accompanied by a digital object identifier (DOI)

link). Authors are encouraged to use the DOI lookup service offered by CrossRef:

On the Crossref homepage, paste the article title into the ‘Metadata search’ box.
Look for the correct, matching article in the list of results.

Click Actions > Cite

Alongside 'url =' copy the URL between { }.

Provide as follows, e.g.: https://doi.org/10.7196/07294.937.98x

Some examples:

Journal references: Price NC, Jacobs NN, Roberts DA, et al. Importance of asking about
glaucoma. Stat Med 1998;289(1):350-355. http://dx.doi.org/10.1000/hgjr.182

Book references: Jeffcoate N. Principles of Gynaecology. 4th ed. London: Butterworth,
1975:96-101.

Chapter/section in a book: Weinstein L, Swartz MN. Pathogenic Properties of Invading
Microorganisms. In: Sodeman WA, Sodeman WA, eds. Pathologic Physiology:
Mechanisms of Disease. Philadelphia: WB Saunders, 1974:457-472.

Internet references: World Health Organization. The World Health Report 2002 - Reducing
Risks, Promoting Healthy Life. Geneva: WHO, 2002. http://www.who.int/whr/2002
(accessed 16 January 2010).

Legal references

 Government Gazettes:

XViii


http://www2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng
http://www2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng
http://www.crossref.org/
http://dx.doi.org/10.7196/07294.937.98x

National Department of Health, South Africa. National Policy for Health Act, 1990 (Act No. 116
of 1990). Free primary health care services. Government Gazette No. 17507:1514. 1996.

In this example, 17507 is the Gazette Number. This is followed by :1514 - this is the notice
number in this Gazette.

* Provincial Gazettes:

Gauteng Province, South Africa; Department of Agriculture, Conservation, Environment and
Land Affairs. Publication of the Gauteng health care waste management draft regulations.
Gauteng Provincial Gazette No. 373:3003, 2003.

» Acts:
South Africa. National Health Act No. 61 of 2003.
» Regulations to an Act:

South Africa. National Health Act of 2003. Regulations: Rendering of clinical forensic medicine
services. Government Gazette No. 35099, 2012. (Published under Government Notice R176).

« Bills:
South Africa. Traditional Health Practitioners Bill, No. B66B-2003, 2006.
« Green/white papers:

South Africa. Department of Health Green Paper: National Health Insurance in South Africa.
2011.

« Case law:

Rex v Jopp and Another 1949 (4) SA 11 (N)

Rex v Jopp and Another: Name of the parties concerned

1949: Date of decision (or when the case was heard)

(4): Volume number

SA: SA Law Reports

11: Page or section number

(N): In this case Natal - where the case was heard. Similarly, (C) woud indicate Cape, (G)
Gauteng, and so on.

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XiX



NOTE: no. after the v

o Other references (e.g. reports) should follow the same format: Author(s). Title. Publisher
place: Publisher name, year; pages.

o Cited manuscripts that have been accepted but not yet published can be included as
references followed by '(in press)'.

o Unpublished observations and personal communications in the text must not appear in the
reference list. The full name of the source person must be provided for personal

communications e.g. (Prof. Michael Jones, personal communication)'.
From submission to acceptance
Submission and peer-review
To submit an article:

o Please ensure that you have prepared your manuscript in line with the SAMJ requirements.

o The following are required for your submission to be complete:

0 Anonymous manuscript (unless otherwise stated)
0 Manuscript
0 Any supplementary files: figures, datasets, patient consent form, permissions for published

images, etc.

e Once the submission has been successfully processed, it will undergo a technical check by
the Editorial Office before it will be assigned to an editor who will handle the review
process. If the author guidelines have not been appropriately followed, the manuscript may

be sent back to the author for correcting.
Production process

Please note that there is a 6-month waiting time for publication, once an article has been sent to

the production team.
The following process will follow:

1. An accepted manuscript is passed to a Managing Editor to assign to a copyeditor (CE).
2. The CE copyedits in Word, working on house style, format, spelling/grammar/punctuation,

sense and consistency, and preparation for typesetting.

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XX



3. Ifthe CE has any author queries, he/she will contact the corresponding author and send them
the copyedited Word doc, asking them to solve the queries by means of track changes or comment
boxes.

4. The authors are typically asked to respond within 1-3 days. Any comments/changes must be

clearly indicated e.g. by means of track changes. Do not work in the original manuscript - work
in the copyedited file sent to you and make your changes clear.

5. The CE will finalise the article and then it will be typeset.

6. Once typeset, the CE will send a PDF of the file to the authors to complete their final check,
while simultaneously sending to the 2nd-eye proofreader.

7. The authors are typically asked to complete their final check and sign-off within 1-2 days. No

major additional changes can be accommodated at this point.
8. The CE implements the authors’ and proofreader’s mark-ups, finalises the file, and prepares

it for the upcoming issue.
Changing contact details or authorship

Please notify the Editorial Department of any contact detail changes, including email, to facilitate

communication.
Publication
Online v. print

The SAMJ is an online journal. The online version of the journal is the one that has the widest
circulation, is indexed by bibliographic databases including PubMed and SciELO, and is
accessible in academic libraries. A printed edition, containing material selected by the Editor is
also published each month and distributed to the membership of the South African Medical

Association.
Online

o The full text of all accepted articles is published in full online, open access.
« Citation information of each article is based on its online publication.
e You may want to make use of the advantages of online publication e.g. specify web links

to other sources, images, data or even a short video.

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XXi



Print

« Not all articles will be selected for print.
e Anarticle may be selected for print in a different month from that in which it was published
online.

« Research articles will appear in abstract form only, if selected for a print edition.
Errata and retractions
Errata

Should you become aware of an error or inaccuracy in yours or someone else’s contribution after
it has been published, please inform us as soon as possible via an email

to publishing@samedical.org, including the following details:

« Journal, volume and issue in which published
e Article title and authors
o Description of error and details of where it appears in the published article

o Full detail of proposed correction and rationale

We will investigate the issue and provide feedback. If appropriate, we will correct the web
version immediately and will publish an erratum in the next issue. The correction will be indexed,
as PubMed has a function for linking errata back to the original article. All investigations will be
conducted in accordance with guidelines provided by the Committee on Publication Ethics
(COPE).

Retractions

Retraction of an article is the prerogative of either the original authors or the editorial team of
SAMA. Should you wish to withdraw your article before publication, we need a signed statement

from all the authors.

Should you wish to retract your published article, all authors have to agree in writing before

publication of the retraction.
Send an email to publishing@hmpg.co.za, including the following details:

e Journal, volume and issue to which article was submitted/in which article was published

o Article title and authors

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XXii


mailto:publishing@samedical.org
http://www.publicationethics.org/

o Description of reason for withdrawal/retraction.

We will make a decision on a case-by-case basis upon review by the editorial committee in line
with international best practices. Comprehensive feedback will be communicated with the authors
with regard to the process. In case where there is any suspected fraud or professional misconduct,
we will follow due process as recommended by the Committee on Publication Ethics (COPE),

and in liaison with any relevant institutions.

When a retraction is published, it will be linked to the original article.
Indexing

The SAMJ has an impact factor of 1.5.

Published articles are covered by the following major indexing services. As such articles
published in the SAMJ are immediately available to all users of these databases, guaranteed a
global and African audience:

o Index Medicus (Medline/PubMed)ists!
o ExcerptaMedica (EMBASE)

o Biological Abstracts (BIOSIS)

o Science Citation Index (SciSearch)

e Current Contents/Clinical Medicine

e Scopus
o AIM

« AJOL

e Crossref
e Sabinet
e Scielo

Sponsored supplements

Contact claudian@samedical.org for information on submitting ad hoc/commissioned

supplements, including guidelines, conference/congress abstracts, Festschrifts, etc.

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XXiii



Copyright Notice

Copyright of published material remains in the Authors’ name. This allows authors to use their
work for their own non-commercial purposes without seeking permission from the Publisher,

subject to properly acknowledging the Journal as the original place of publication.

Authors are free to copy, print and distribute their articles, in full or in part, for teaching activities,
and to deposit or include their work in their own personal or institutional database or on-line
website. Authors are requested to inform the Journal/Publishers of their desire/intention to include
their work in a thesis or dissertation or to republish their work in any derivative form (but not for

commercial use).

Material submitted for publication in the SAMJ is accepted provided it has not been published or
submitted for publication elsewhere. Please inform the editorial team if the main findings of your
paper have been presented at a conference and published in abstract form, to avoid copyright

infringement.
Privacy Statement

The SAMJ is committed to protecting the privacy of the users of this journal website. The names,
personal particulars and email addresses entered in this website will be used only for the stated
purposes of this journal and will not be made available to third parties without the user’s
permission or due process. Users consent to receive communication from the SAMJ for the stated
purposes of the journal. Queries with regard to privacy may be directed

to publishing@samedical.org.

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

XXiv



JOURNAL ARTICLE

Abstract

Introduction: Surgical site infection is common in gynaecological oncology surgery worldwide.
It constitutes a burden to patients and the healthcare system. The COVID-19 pandemic resulted in
a lockdown across the globe to minimise human contact, therefore curbing the spread of the
disease. Furthermore, drastic measures regarding hygiene in medical settings, particularly in
operating theatres, were implemented to prevent the transmission of the virus between patients

and healthcare professionals.

Objectives: This study was designed to describe the impact of COVID-19-related hygiene
measures on the occurrence of surgical site infections at Charlotte Maxeke Johannesburg
Academic Hospital. We hypothesised that there would be a reduction in the incidence of surgical

site infections due to compliance with hygienic practices.

Methods: This was a single-centre retrospective study of participants who had elective surgery
for pre-malignant lesions, malignancies or suspected malignant conditions from 1 September
2018 to 29 February 2020 (pre-COVID group), and from 1 March 2020 to 31 December 2021
(COVID group). A descriptive analysis was conducted using Stata 15.0. Surgical site infection
rates, relook laparotomy, delay in adjuvant therapy, length of hospital stay and mortality were

compared using Chi-squared and Fischer’s tests.

Results: We included 511 participants with 296 (57.9%) being in the pre-COVID group, and 215
(42.1%) in the COVID group. There was no significant difference in the occurrence of surgical

site infection. However, there was significantly prolonged hospitalisation in the COVID group

(p<0.001).

Conclusion: As the occurrence of surgical site infections in the pre-COVID and COVID group is
almost similar and comparable, we may confidently conclude that healthcare professionals played
a minimal role in the incidence of surgical site infections as hypothesised in many pre-COVID

studies.
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Introduction

Gynaecological cancer accounted for 14,1% of all cancers in South Africa in 2020, irrespective of
gender, as reported by Globocan.l!! Surgery remains the mainstay of treatment of pre-malignant
lesions and early-stage operable malignancies, often followed by adjuvant therapy.?! Although
most cases are being done as elective, surgical site infections (SSI) are common **! and are a
burden to the patient due to their medical (prolonged hospital admission, high morbidity, and
delayed initiation of adjuvant therapy) and social implications (loss of employment) [ and to the
healthcare system despite progress in infection control practices (improved operating room
ventilation, sterilisation methods, barriers, surgical techniques and prophylactic antibiotic).
Elective surgery has the advantage of allowing time to act on well-established modifiable risk
factors of SSI such as smoking, obesity, uncontrolled diabetes and low CD4 count in HIV

patients. 54671

Hygiene measures constitute a cornerstone of the prevention of SSI along with the administration
of a prophylactic antibiotic. During the COVID-19 pandemic, lockdown was imposed, and
emphasis was put on hygiene measures to curb the spread of the disease. [*°! Quarantine
measures were enforced and patient visits, including from healthcare professionals, were
restricted in South Africa and worldwide. Strict peri-operative and intra-operative infection
prevention protocols were implemented. Charlotte Maxeke Johannesburg Academic Hospital
(CMJAH) policies standardised and emphasised measures such as hand hygiene, limited
personnel in operating theatre, the use of personal protective equipment, and interval disinfection
of the theatre surroundings. ! It was speculated that these measures would reduce the risk of

SSI.

This study was designed to evaluate the impact of COVID-19-related hygiene measures on the
occurrence of surgical site infections at CMJAH. The objectives were to describe the
demographics, determine the prevalence/incidence of wound sepsis, and assess the severity of

SSI, and the association with retroviral disease.

We hypothesised that there would be a reduction in the incidence of surgical site infections due to
compliance with hygienic practices; and if true, it may help to design a new preoperative,
intraoperative and postoperative protocol in gynaecological oncology surgery to reduce the SSI

beyond the COVID-19 pandemic.
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Methods

This is a retrospective observational record review study conducted at Charlotte Maxeke
Johannesburg Academic Hospital, located in Parktown, Johannesburg, in the Gynaecology

Oncology Department.

Data were extracted from the Orbit DMS Application, which manages the electronic patient files

at CMJAH.

Participants were allocated to a pre-COVID group (1 September 2018 to 29 February 2020) and a
COVID group (1 March 2020 to 31 December 2021).

All participants whose records were available and who had undergone open or laparoscopic
abdomen gynaecological oncology surgery as well as vulva and groin surgery were included in

the study.

Participants who had undergone minor surgery (biopsy), surgery for benign conditions, or whose
data were missing in the file were excluded. Participants with a positive COVID PCR had their
surgery deferred for at least four weeks until they had returned a negative COVID PCR test.

The Orbit DMS was searched for participants' demographic details (age, sex, race), comorbidities
(diabetes, hypertension, HIV), type of cancer, operative details and post-operative outcomes. The
CD4 count and viral load (VL) of participants with known HIV status were measured on

admission.

The primary outcomes measured were the prevalence/incidence of SSI and its severity as defined
by the World Health Organization (superficial incisional, deep incisional, or organ/space SSI) and

mortality.

A simple descriptive analysis was conducted to describe the characteristics of the whole study
population and stratified by the study period (pre-COVID group versus COVID group).
Categorical variables were described using frequencies and percentages. Continuous variables
were summarised using means (with standard deviations) for paracentric data and medians (with

inter-quantile range [IQR]) for non-parametric data.

Chi-square and Fischer’s exact test were used to determine any significant differences in the
proportions of different characteristics and outcomes between the pre-COVID and COVID

periods.
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The main outcome variable was the occurrence of surgical site infection (SSI). SSI was converted
into a binary variable (SSI =1 and no SSI = 0). Bivariate and multivariable-adjusted logistic
regression models were then run to identify independent predictors of SSI. An adjustment was

made for the a priori factors of age, study period, and HIV status.

All data analyses were conducted in Stata 15.0® (StataCorp, 4905 Lakeway Drive, College
Station, Texas 77845 USA). A p-value of <0,05 was statistically significant.

Results

A total of 511 female participants underwent surgery for suspected, pre-malignant, or confirmed
gynaecological malignancy in our study. They were distributed among 296 participants (57.9%)
in the pre-COVID group and 215 participants (42.1%) in the COVID group. Prophylactic

antibiotics were routinely administered to all the participants intra-operatively.

Ninety-one participants developed an SSI, for an overall incidence of 17.8%. All of them
received antibiotics and 32 were taken back to the theatre for a relook laparotomy. The

demographic characteristics of the 511 participants are shown in Table 1.
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Table 1: Pre-operative and demographic characteristics of participants

Description All (N=511) Pre-COVID COVID (N=215) | Pvalue
n (%) (N=296) n (%) Fischer’s exact
mean (SD) or n (%) mean (SD) or or Chi-square or
median (iqr) mean (SD) or median (iqr) Rank sum test

median (iqr)

Age (n=503)

- mean 50.6 (13.2) 49.6 (13.1) 51.9 (13.5) 0.03

Age

- <40 107 (21.3) 64 (21.9) 43 (20.3) 0.21
- 40to 60 269 (53.5) 162 (55.7) 107 (50.5)
- >60 127 (25.3) 65 (22.3) 62 (29.3)
HIV status
- Negative 289 (57.2) 155 (46.1) 134 (62.6)
- Positive 213 (42.2) 134 (46.1) 79 (36.9) 0.11
- Unknown 7(1.3) 4(1.3) 3(1.4)
CD4 count (n=158) 0.88
- <200 24 (15.2) 15 (14.9) 9 (15.8)
- 2200 134 (84.8) 86 (85.2) 48 (84.2)
Viral load
- <20 128 (78.1) 82 (78.4) 46 (77.9) 0.99
Smoking
- Non-smoker 435 (85.1) 257 (86.8) 178 (82.8)
- Smoker 76 (15.0) 39 (13.4) 37(17.2) 0.03
Body mass index (n=294)
- Low 18 (6.1) 6 (4.6) 12 (7.4) 0.25
- Normal 90 (30.6) 40 (30.5) 50 (30.7)
- Overweight 94 (31.9) 40 (30.5) 54 (33.1)
- Obese 92 (31.3) 45 (34.4) 47 (28.8)
Albumin
- mean (SD) 38.8 (7.7) 38.5(7.6) 39.1 (77) 0.56
Pre-operative WCC
- mean (SD) 6.9 (3.5) 6.7 (3.4) 7.3 (3.6) 0.01
Comorbidities 0.25
- Hypertension 193 (37.8) 106 (35.8) 87 (40.5)
- Diabetes 62 (12.1) 35(11.8) 27 (12.6)
- Chronic kidney 8(1.6) 4(1.4) 4(1.9)
disease
- Pulmonary disease 15(2.9) 8(2.7) 7(3.3)
Location of cancer <0.001
- Cervix cancer 213 (41.7) 152 (51.4) 61 (28.4)
- Ovarian cancer 152 (29.8) 70 (23.7) 82 (38.1)
- Endometrial cancer 86 (16.8) 37 (12.5) 49 (22.8)
- Vulva cancer 47 (9.2) 29 (9.8) 18 (8.4)
- Other cancer 13 (2.5) 8(2.7) 5(2.3)
Peri-incisional infection 7(1.4) 4(1.4) 3(1.4) 0.97
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The pre-COVID group and the COVID group had similar baseline pre-operative demographic
characteristics in terms of age, obesity incidence, smoking, and pre-operative white cell count

(WCC). The risk of developing SSI was similar in both groups, respectively 15.9% and 20.5%.

In this study, 213 participants (42.2%) were HIV-positive on anti-retroviral therapy. A total of 128
patients (78.1%) had an undetectable viral load (VL less than 20). Seventy-six patients (15.0%)

were smokers. The duration of smoking and the number of cigarettes per day were not elucidated.

The body mass index (BMI) was measured only in 294 patients. Obesity was present in 92
patients (31.3%), including 35 patients (11.9%) with class III obesity (BMI above 40 kg/m2).

Hypertension and diabetes were the predominant comorbidities, affecting respectively 193

patients (37.8%) and 62 patients (12.1%).

All patients were optimised prior to surgery. The mean pre-operative haemoglobin was 12.4 g/dl

(SD + 5.4).

The mean white cell count was 6.9 x 10°/L (SD = 3.5). The mean white cell count was 6.7 x 10°/L
(SD =+ 3.4) in the pre-COVID group versus 7.3 x 10°/L (SD = 3.6) in the COVID group (p =
0.01). The Albumin level was not routinely assessed pre-operatively in the participants. The mean

albumin level was 38.8 g/L (SD =+ 7.7), similar for both study groups.

The most common indication of surgery was cervical pre-malignant lesion or malignancy,
accounting for 213 cases (41.7%). However, the risk of SSI was significant in participants who

had surgery for endometrial and vulva malignancy, with 25.6% and 31.9%, respectively.

Table 2 represents the intra-operative factors that may have contributed to the occurrence of SSI.
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Table 2: Intra-operative characteristics of participants

Description All (n=511) Pre-COVID COVID (n=215) | P value
(n=296)
n (%) n (%) n (%)
mean (SD) or mean (SD) or mean (SD) or
median (IQR) median (IQR) median (IQR)
Mean duration cancer diagnosis to 13.6 (13.6) 20.3 (15.5) 8.9 (8.9) <0.001
surgery (weeks)
Type of surgery <0.001
- Open laparotomy 352 (68.9) 201 (68.0) 151 (70.2)
- Vaginal hysterectomy 70 (13.6) 31(10.4) 39 (18.1)
- Laparoscopic surgery 41 (8.0) 35 (11.8) 6 (2.8)
- Vulvectomy 47 (9.1) 29 (9.8) 18 (8.4)
- Vaginectomy 1(0.2) 0(0.0) 1(0.4)
Type of procedure <0.009
- Radical hysterectomy 44 (8.6) 27 (9.1) 17 (7.9)
- Hysterectomy 233 (45.6) 131 (44.2) 102 (47.4)
- Debulking (TAH = 22) 152 (29.7) 98 (33.1) 54 (25.1)
- Vulvectomy and LND 47 (9.2) 29 (9.8) 18 (8.4)
- Others 35(6.8) 11 (3.7) 24 (11.1)
Complications 0.92
- Haemorrhage 11 (2.1) 7(2.3) 4(1.8)
- Bowel injury 19 (3.7) 12 (4.1) 73.2)
- Bladder/ureteric injury 6 (1.1) 3(1.0) 3(1.4)
- Vascular injury 2(0.4) 1(0.3) 1(0.4)
Skin closure <0.001
- Clips 290 (71.1) 120 (55.6) 170 (88.5)
- Nylon 39 (9.6) 30 (13.9) 9@4.7)
Mean duration of surgery 1.8 (0.9) 1.7 (0.8) 2.1(0.9) <0.001

The proportion of patients in whom clips were used for skin closure was higher in the COVID

group, aiming at minimizing exposure time in theatre.

The mean duration of surgery was higher during the COVID period due to implementation of

peri-operative infection prevention control protocol measures enforced in line with the hospital

COVID policy.

The post-operative characteristics are represented in Table 3.
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Table 3: Post-operative outcomes and characteristics of participants with surgical site infection

Description All (511) Pre-COVID COVID (215) P value
(296)
n (%) n (%) n (%)
mean (SD) or mean (SD) or mean (SD) or
median (IQR) median (IQR) median (IQR)
Surgical site infection 91 (17.8) 47 (15.9) 44 (20.5) 0.19
Severity 0.35
- Superficial 45 (52.9) 24 (55.8) 21 (50.0)
- Deep/Fascia 8(9.4) 5(11.6) 3(7.1)
- Organ/space 32 (37.7) 14 (32.6) 18 (42.9)
Micro-organisms 0.004
- None 81 (62.3%) 61 (70.9) 20 (45.5)
- One 36 (27.7) 20 (23.3) 16 (27.7)
- Two 7(5.4) 6 (13.6) 1(1.2)
- Three 6 (4.6) 2 (4.6) 4(4.7)
Micro-organisms
- Gram + cocci 25 (48.1) 14 (50.0) 11 (48.7)
- P.aeruginosa 6(12.8) 3(12.5) 3(13.0)
- S.aureus 3(6.4) 2 (8.3) 1(4.6)
- K. pneumoniae 2(4.3) 2(8.3) 0(0)
Management
- Antibiotics 75 (14.6) 37 (12.5) 38 (17.7) 0.10
- Vacuum dressing 11 (2.2) 3(1.0) 8(3.7) 0.04
- Relook laparotomy 32 (6.3) 18 (6.1) 14 (6.5) 0.84
Duration of hospital stay
- Mean (Days) 10.0 (8.6) 9.7 (9.3) 10.6 (7.5) <0.001
Outcome
- ICU admission 16 (3.1) 10 (3.4) 6(2.7) 0.46
- Death 18 (3.5) 9(3.0) 94.2) 0.49

The post-operative period was complicated by pulmonary embolism in 4 (0.78%) participants and

2 (0.39%) participants had relaparotomy for persistent haemorrhage.

Table 4 presents the factors associated with surgical site infection.
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Table 4: Factors associated with surgical site infection

Description N=91 Crude OR (95% CI) P value Adjusted OR* P value
n(row%) (95% CI)

Period 0.19

Pre-COVID 47 (15.9) 1 - -

COVID 44 (20.5) 1.36 (0.86 —2.14)

Age

<40 17 (16.0) 1

40 - 60 45 (17.2) 1.09 (0.44 —4.97) 0.79 - -

> 60 29 (20.7) 1.37 (0.29 —3.55) 0.35

HIV status

Negative 56 (18.1) 1 - -

Positive 35(16.4) 1.25(0.78 = 1.97) 0.35

BMI

Normal 15 (13.5) 1 1

Overweight 10 (10.6) 0.74 (0.31 - 0.73) 0.48 0.74 (0.31 - 1.76) 0.50

Obese 28 (30.4) 2.71 (1.34 - 5.48) 0.005 2.62(0.15-1.72) 0.009

Smoking

Non-smoker 69 (15.9) 1 1

Smoker 21 (27.6) 2.03 (1.15-3.57) 0.01 1.95(1.08 —3.52) 0.03

Diabetes

Diabetic 15 (24.9) 1.56 (0.83 —2.94) 0.17 1.40 (0.70 - 2.75) 0.33

Non-diabetic 76 (16.9) 1 1

Cancer location

Cervix 26 (12.2) 1 1

Endometrium 22 (25.6) 1.47 (1.31-4.66) | 0005 2.14(1.04-4.41) 0.04

Ovary 24 (15.9) 1.36 (0.75 -2.47) 0.32 1.14 (0.60 — 2.18) 0.68

Vulva 15 (31.9) 3.37(1.61 —7.05) 0.001 2.87 (131 -6.31) 0.008

Others 4 (30.8) 3.29(0.92-11.13) | 0.06 2.79 (0.78 = 9.95) 0.11

Type of procedure

No 104 (36.1) 1 1

Yes 8 (40.0) 1.18 (0.47 —2.98) 0.73 0.78 (0.28 —2.16) 0.63

Peri-incision sepsis

Present 4 (57.1) 6.34 (1.40 —28.9) 0.02 6.75(1.43 -31.78) | 0.02

Absent 87 (17.4) 1 1

Skin closure

Clips 68 (23.5) 1 1

Nylon 12 (30.8) 1.44 (0.69 —3.00) 0.33 1.29 (0.60 —2.79) 0.53

Duration of surgery

<2 hours 55 (13.0) 1 1

> 2 hours 36 (40.5) 4.52 (2.72 -7.54) <0.001 4.46 (2.61 —7.62) <0.001

Intra-op injury

Present 12 (63.2) 8.85(3.38-23.19) <0.001 9.10(3.42 -24.24) | <0.001

Absent 79 (16.2) 1 1

Hospitalisation

< 10 days 36 (9.8) 1 1

> 10 days 55 (36.2) 5.23(3.23 —8.48) <0.001 5.27(3.18-8.74) <0.001
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Medical conditions, particularly diabetes mellitus, did not significantly contribute to the

occurrence of wound sepsis.

Post-operative characteristics and surgical site infection are depicted in Table 5.

Table 5: Post-operative characteristics and surgical site infection

Characteristics All cases (n = 511) Surgical site infection
No (n =420) Yes (n =91) p Value
Mean (SD) age in 50.6 (13.2) 50.5(13.4) 51.2 (12.7) 0.62
years (n=502)
Smoking (n=505) 0.01
- No 429 (84.9) 361 (86.8) 68 (76.4)
- Yes 76 (15.1) 55(13.2) 21 (23.6)
HIV (n=505)
- Negative 288 (57.1) 236 (56.9) 52 (58.4) 0.07
- Positive 213 (42.3) 178 (42.9) 35 (39.3)
- Unknown 3 (0.60) 1(0.2) 2(2.2)
CD4 count (n=158)
- =200 134 (84.8) 115 (87.1) 19 (73.1) 0.06
- <200 24 (15.2) 17 (12.9) 7 (26.9)
VL (n=164)
- =20 36 (21.9) 28 (20.1) 8(32.0)
- <20 128 (78.1) 111 (79.9) 17 (68.0) 0.89
BMI (n =294)
- Low 18 (6.1) 16 (6.6) 2 (3.78)
- Normal 90 (30.6) 77 (31.9) 13 (24.5)
- Overweight | 94 (31.9) 84 (34.5) 10 (18.8))
- Obese 92 (31.3) 64 (26.1) 28 (52.7)) 0.005
Comorbidities
- Hypertension | 193 (37.8) 158 (37.7) 35(18.1) 0.33
- Diabetes 62 (12.1) 47 (11.2) 15 (24.9) 0.33
- COPD 15(2.9) 10 (2.4) 5(33.3) 0.71
- CKD 8 (1.6) 7(1.7) 1(12.5) <0.001
Type of cancer
- Cervix 213 (41.7) 187 (87.8) 26 (12.2)
- Ovary 152 (29.8) 128 (84.1) 24 (15.9)
- Endometrium | 86 (16.8) 64 (74.4) 22 (25.6) 0.04
- Vulva 47 (9.2) 32 (68.1) 15 (31.9} 0.008
- Others 13 (2.5) 9 (69.2) 4 (30.8)
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The proportion of smokers and obese participants were higher in the COVID group, probably

associated to stress and lack of movement, and contributing to increasing the incidence of SSI in

the COVID group.

The incidence of surgical site infection pre-COVID and during the COVID-19 pandemic is

presented in Table 6.

Table 6: Incidence and severity of surgical site infection

Overall pre-COVID COVID group P value

N (%) group n (%)

mean (SD) or n (%) mean (SD) or

median (IQR) mean (SD) or median (IQR)

median (IQR)
SSI status 0.19
SSI present 91 (17.8) 47 (15.9) 44 (20.5)
SSI absent 420 (82.2) 249 (84.1) 171 (79.5)
HIV status (n=89) 0.85
-Positive 35(39.3) 19 (42.2) 16 (36.6)
- Negative 52 (58.4) 25 (55.6) 27 (61.4)
-Unknown 2(2.3) 1(2.2) 1(2.3)
CD4 count (n=26) 0.27
- =200 19 (73.1) 9(64.3) 10 (83.3)
- <200 7(26.9) 5(35.7) 2 (16.7)

Bowel/bladder injury 19 (3.8) 12 (4.1) 7(3.3) 0.62
Severity 0.55
Superficial incisional 45 (52.9) 24 (55.8) 21 (50.0)
Deep incisional 8(9.4) 5(11.6) 3(7.1)
Organ/space 32 (37.7) 14 (30.6) 18 (42.9)
Microorganisms 0.38
Gram positive cocci 25 (48.1) 12 (50.0) 13 (60.4)
Pseudomonas aeruginosa 6 (12.8) 3(12.5) 3(13.0)
Hospital stay duration 10.0 (8.6) 9.7(9.3) 10.6 (7.5)
Relook laparotomy 32(6.3) 18 (6.1) 14 (6.5) 0.84
Mortality 18 (3.5) 9 (3.0) 94.2) 0.49

The incidence of SSI was higher in the COVID group, probably affected by the high proportion

of smokers and obese participants.
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Discussion

The overall prevalence of surgical site infection was 17.8%, with the incidence being similar in
the pre-COVID and COVID groups (15.9% vs 20.5%). This finding agreed with Atumanyire et
al."%'in Uganda who found a similar incidence in the COVID and pre-COVID groups (17.6% vs
16.7%) in participants who underwent emergency laparotomy surgery, considering that elective

1. 11121 3150 reported no

surgery is a more controlled and planned procedure. Martin et a
significant difference in the risk of developing SSI among participants who had colorectal
surgery in Australia. In contrast to our findings, there was a 23% decrease in the proportion of

SSI following major oncological surgeries during the pandemic in India.['*!

Our findings demonstrate that the occurrence of SSI is not impacted by human factors (healthcare

professionals) or scrubbing type (reusable linen vs non-reusable draping).

The impact of the COVID-19 pandemic on the occurrence of SSI is still a subject of controversy

with different studies across the world finding contradictory and conflicting reports. [!%14]

Our study has demonstrated that the measures implemented during the COVID-19 pandemic did
not impact or modify the occurrence of SSI following gynaecological oncology surgery. The
human factor may therefore be considered negligible in the occurrence of this specific type of

surgical complication.

SSI was superficial in most participants (52.9%), with organ/space being the second most
common type of SSI (37.7%). This agrees with findings in Uganda ' and Saudi Arabia.l'”!
Gynaecological oncology surgery is associated with an increased risk of hollow viscous injury

which may explain a high proportion of organ/space SSI.

The most common indication of surgery was cervical malignancy, which accounted for 41.6%,
followed by ovarian cancer where surgery was performed in 29.7% of participants. However, the
location of cancer in the endometrium (25.6%, Crude OR: 2.47) and the vulva (31.9%, Crude
OR: 3.37) was significantly associated with wound sepsis complication. The advanced state of
the disease and the complexity of surgical procedures related to these cancers may explain this

association, 16171
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Age above 40 years is a non-modifiable risk factor of SSI.II Most gynaecological cancers occur
over the age of 45 years old, which explains the high mean age in our study. However, age was

not a risk factor for the occurrence of SSI.

The HIV status of participants was not significantly associated with the occurrence of SSI in our
study. Moreover, participants with a CD4 count below 200 cells/mm? were not significantly at
risk of developing SSI. This finding disagrees with the study conducted by Green at al. in South
Africa"®! Although a low CD4 count is considered a risk factor for SSI, our study showed a lack
of association between low CD4 count and SSI. This may be explained by the level of control of
the disease in our participants because disease control is one of the requirements for elective

surgeries in our setting.

There was no association between diabetes mellitus and wound sepsis, although diabetes is
considered a traditional risk factor for SSI. This may be explained by the strict glycaemic control
before surgery in elective cases. Our findings are therefore contradictory to the study conducted
by Martin et al. ! where a significant association between diabetes mellitus and SSI was

evidenced prompting adequate glycaemic control before an elective procedure.

Obese patients were significantly at risk of developing surgical wound sepsis in our study. Over
30% of obese patients in our sample had surgery complicated by SSI. Our findings agree with

most studies worldwide, 22! and weight optimisation before surgery should be recommended.

Minimally invasive surgery such as laparoscopy has drastically contributed to reducing the
incidence of SSI. ['®!7) Unfortunately, its use is limited in oncology and restricted to exploration,
biopsy, and lymph node dissection in suspected recurrence cases. During the COVID-19
pandemic, laparoscopic surgeries were avoided because laparoscopy is an aerosol-generating
procedure that could contribute to the spread of the virus. This may explain the low rate of SSI in
this category. However, El Boghdady et al. ! suggested that there was no scientific evidence to
date in support of the transmission of COVID-19 by laparoscopic surgery and advised that

laparoscopy can be used with precautions because of its benefits compared to open surgery.

A surgical procedure lasting two hours or more has been implicated in the development of SSI
(20231 Our study was not an exception as this time factor was significantly associated with the

occurrence of SSI.
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The incidence of wound sepsis was higher in patients who had sustained intra-operative hollow
viscus injury (bowel and bladder injury). These complications resulted in prolonged operative

time and the extravasation of the unclean/contaminated content in the abdomen cavity. Previous
studies have demonstrated the occurrence of SSI in patients whose surgery was complicated by

organ injury. [1617]

Most of our patients had skin closure with metal clips. The sub-cutaneous skin closure was

significantly associated with wound sepsis (p = 0.002).

Microbiology was able to identify the micro-organisms responsible for the SSI in 37.7% of the
participants. Gram-positive cocci without identification were the predominant causative agent

followed by Pseudomonas aeruginosa.

The lack of micro-organism identification may be explained by the lack of follow-up of the result
of culture, especially in patients with superficial wound sepsis who constitute most cases of SSI
and who might have been discharged while the identification process was still in progress. For
the above reason, it is difficult to compare our findings with other studies across the continent or
with data from Western countries. However, some studies have identified Staphylococcus aureus

as a main causative pathogen of SSI. [42423]

The mean duration of hospitalisation of patients in whom SSI occurred was significantly higher,
which agrees with most of the published studies across the globe.?®) The socio-economic

repercussions of prolonged duration of hospitalisation were beyond the objective of our study.

It has been recommended to initiate radiotherapy four to six weeks after a radical hysterectomy
and it has been found that any delay may increase morbidity and mortality related to disease
progression.?”! In our study, the mean waiting period for initiation of radiotherapy after a radical
hysterectomy was three months, delayed due to a backlog in the radiation oncology department.

This delay was not affected by SSI occurrence as the mean healing time was three weeks.

The mortality rate was similar in both the pre-COVID and COVID periods (3.0% and 4.2%,
respectively). The COVID-19 pandemic did not lead to an increase in the mortality rate in our
study. The mortality rate was increased in the study conducted by Nachon-Acosta et al (27.3% in
the COVID group versus 5.8% in the pre-COVID group.!*8) However, COVID-19-positive
participants were included in his study while in ours, participants who tested positive for COVID-

19 were considered high risk for surgery, therefore their surgery was delayed for a minimum
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period of four weeks in line with the institution's policy. This provision may explain the lack of

impact of the pandemic in our study.
Limitations

This study only assessed participants who underwent elective gynaecological oncology surgery, a
well-planned procedure with prior optimisation of SSI risk factors before surgery and was
conducted in a single centre. It may not be a true reflection of the impact of COVID-19 on SSI in

global surgical discipline.

SSI mostly develops after discharge, and we may therefore have missed some cases of SSI in
participants who may have sought help from other institutions or been treated at home for cases

of superficial SSI. In this regard, a prospective study could have helped cover this grey area.

Many participants were excluded because of incomplete or missing data. This might have

affected the incidence of SSI in our study.
Conclusion

The risk of developing SSI during the COVID-19 pandemic remained the same as in the period
prior to COVID-19 precautionary hygienic protocols. COVID-19 hygiene measures did not have
an impact on the occurrence of wound sepsis. We may conclude that the human factor in the form
of contamination from healthcare professionals (aerosol and contact) played a minimal role in
SSI in our study. However, the incidence of SSI in our study is higher compared to western
countries, suggesting that there is still room for improvement. Furthermore, given that our study
only included planned elective cases of gynaecological oncology participants in a single centre, it
is unclear whether a multi-centre study with a larger cohort could have yielded different results.
National-level data analysis may provide more comprehensive results that can be extrapolated to
the general population undergoing surgery. This may be a subject of future research projects and
if confirmed, the emphasis will be on reinforcing the current recommendations in terms of SSI

prevention.
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LIST OF ABBREVIATIONS

ACS: American College of Surgeons

ASA: American Society of Anesthesiology

BMI: Body Mass Index

CDC: Center for Disease Control and Prevention
CMJAH: Charlotte Maxeke Johannesburg Academic Hospital
COPD: Chronic Obstructive Pulmonary Disease
COVID 19: Coronavirus Disease 2019

HIV: Human Immunodeficiency Virus

ICU: Intensive Care Unit
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PPE: Personal Protective Equipment

SSI: Surgical Site Infection

WHO: World Health Organization
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DEFINITION OF TERMS

Antimicrobial Agent that kills microorganisms or inhibit their growth

Adjuvant therapy Treatment given in addition to the primary or initial therapy to
maximize its effectiveness

Germ Microorganism that has a potential of causing infection

Elective surgery

Surgery that is scheduled in advance and is not urgent

Hospital admission

Period from admission to discharge of a patient

Operative procedure

Operative procedure is a procedure that takes place during an
operation where at least one incision (including laparoscopic
approach and cranial Burr holes) is made through the skin or mucous
membrane, or reoperation via an incision that was left open during a
prior operative procedure and takes place in an operating room (OR),
defined as a patient care area that met the American Institute of

Architects (AIA) criteria (26).

Surgical complication

Undesirable and unintended result of an operation affecting the

patient that occurs as a direct result of the operation.
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1. INTRODUCTION
1.1 Problem statement

Oncologic diseases constitute a public health burden worldwide, and even more in Africa because
of limited resources. Surgery remains the mainstay of treatment for many cancers and is often
followed by adjuvant treatment were indicated (1). Surgery or operative procedure treatment is

associated with complications and surgical site infection is one of the major complications.

Surgical site infections are associated with prolonged hospital admission, high morbidity, social

implication i.e loss of employment, and delayed initiation of adjuvant therapy (2).

There are multiple factors associated that pose a risk for SSI. It is expected that the hygiene
measures that are aimed at slowing/stopping the spread of the Covid-19 pandemic may decrease

the prevalence of SSI indirectly.

1.2 Justification

The findings of this study, if the hypothesis is true, may help to design a new preoperative,
intraoperative, and postoperative protocol in gynaecological oncology surgery to reduce the SSI

beyond the COVID-19 pandemic.

2. LITERATURE REVIEW
2.1 Epidemiology

In South Africa, in 2020, 57109 new cases of cancer were diagnosed in women according to The
Global Cancer Observatory (Globocan) report. The most common locations were Breast, Cervix
uteri, Colorectum, Lung and Corpus uteri. Gynecological cancers account for 14.13% of all cancer

in South Africa irrespective of the gender in 2020 as reported by the Globocan (3).

2.2 Sepsis
It 1s a major surgical complication. It is common after a gynecological oncology surgery because

cancerous diseases cause immune suppression (4).

The Third International Consensus under the World Health Organization (WHO) defines sepsis as

a “life-threatening organ dysfunction caused by a dysregulated host response to infection” (5).

The mortality risk and long-term morbidity associated with sepsis is high (4).
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2.3 Surgical site infection

Surgery is a procedure where at least one incision is made through the skin or mucous membrane,
or a relook through an incision that was left open during a prior operation and is performed in an

operating room (OR) (6).

Any contamination of the surgical incision or organ/space may result in wound infection or

surgical site infection (7) which is a common postoperative complication (8).

Surgical site infection (SSI) remains an important cause of morbidity, prolonged hospital
admission and mortality (2). This despite progress in infection control practices (improved OR

ventilation, sterilization methods, barriers, surgical techniques, and antibiotic prophylaxis).

Surgical infection morbidity in patients with gynaecological cancer delays the commencement of
adjuvant therapy and therefore contribute to disease progression. It has been suggested to
commence adjuvant therapy within 4 to 6 weeks after a radical hysterectomy and any delay may

increase morbidity or worsen the outcome of the oncologic condition (9).

2.3.1 Wound classification

The surgery procedure may be classified in 4 classes as described below: clean, clean-

contaminated, contaminate, and dirty/infected (10).
A particular interest will be given to clean and clean-contaminated classes.

2.3.2 Classification of surgical site infection

SSI may be classified, according to the CDC (8), as superficial incisional, deep incisional and

organ/space infection.
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Figure 1: Classification of surgical site infection (8) (Image used with the permission from the
author)

2.3.3 Risk factors

Three categories of factors that may predispose to developing SSI were described (8).

Systemic factors decrease the host resistance and affect the patient healing response. They include
the patient’s age (40 years or older), hypoalbuminemia, obesity, smoking habit, diabetes mellitus,
pulmonary conditions, hypertension, heart failure, chronic renal diseases, cancer in advanced

stage. COVID-19 is severe in patients presenting with the above-mentioned comorbidities.

Wound characteristics play a non-negligeable role in the development of wound sepsis. The
presence of necrotic tissue, hypothermia, the formation of hematoma, foreign body (drains) left in
the wound, a dead space, the skin inadequately prepared (shaving), and the presence of an initial

local or remote sepsis are contributing local factors of SSI.

Surgery characteristics were also identified as risk factors of SSI. They notably involve sub-
standard hygiene, the type or surgery (laparoscopic or open surgery), the type of procedure

(hysterectomy, radical hysterectomy, cytoreduction), the type of incision, surgical technique, the

Surgical Site Infection Pre and Post Cobid-19-Related Hygiene Protocols: is there a difference in Prevalence and Severity at CMJAH

25



prolonged duration of surgery (>2 hours), intraoperative contamination (poor aseptic technique),
the type of wound closure (staples or stitches), a prolonged preoperative hospital admission, the

ASA score of > 2, the complexity of surgery, bowel complication.

Surgical risk increases with age beyond 40 years. O’Donnell and Kalampokas in England and
Scotland found a median age of 62 and 50 years respectively (4, 11), which is in keeping with most
studies except in Rwanda where the mean age was 36.5 years (12). This conflicting finding may
be explained by the young age of population in Africa. Most cancer develop beyond the age 40

and Covid-19 tend to be more severe with the increasing age.

It has been demonstrated that Diabetes is an independent risk factor of SSI (13). Uncontrolled
diabetes is a positive predictor for SSI, meaning that the probability of diabetic patients to develop
a SSI is high. Hence the recommendation of perioperative glucose control in the prevention of SSI

(7, 13).

In the US, a study conducted by Winfield et al found a direct link between obesity and morbid
obesity with the development of SSI, specifically in clean and clean-contaminated surgeries (2,

14). Wound healing by primary intention is affected by cigarette smoking (8).

It has been suspected that the use of drain or skin closure with staples are predisposing factors to
the development of SSI. This suspicion was confirmed by O’Donnell in his study on the “impact

of surgical site infection following gynaecological cancer surgery in the UK” (4).

Poor hygiene is a predisposing and modifiable risk factor for SSI. Showering with an antiseptic
has been explored and is contributing to efficiently reducing the incidence of SSI (4, 15). The

shower is recommended the day prior to surgery and on the surgery day (15).

The use of minimally invasive techniques such as laparoscopy has drastically reduced the rate of
SSI. Unfortunately, for gynecological oncology patients, open surgery remains the mainstay
treatment. Open surgery increases the likelithood of developing SSI (4, 16), as is the type of the
surgical procedure performed. The duration of surgery is one of the independent and modifiable
risk factors of SSI. Prolonged surgery may result in increased risk of SSI as demonstrated by Cheng

etal (17).
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HIV is an important risk factor for SSI. A study conducted in Kwa-Zulu Natal by Dr Green et al
shows a direct relation incidence of SSI in patient with CD4 count of less than 200. The HIV
infected patients have a long hospital stay and were 36 times more likely to die from the SSI (18).

This risk is probably higher in case of a concomitant Covid-19 infection.

2.3.4 Causative organisms before the Covid-19 pandemic

The patient’s contamination causing SSI is commonly from his own endogenous flora. The germs
may arise from the skin, the mucous membranes as well as from hollow viscera in case of

accidental entry in the bowels or bladder which expose to gram-negative bacilli infection (8).

In gynecology oncology surgery, bowel commensals (especially E. coli) are the most frequent

causative germs as reported by O’Donnell in the UK (4).

The commonest pathogens isolated causing SSI are Staphylococcus aureus, Coagulase-negative
staphylococci, Enterococcus spp, Escherichia coli, Enterococci, Enterobacter species and

Pseudomonas aeruginosa, Proteus mirabilis, Klebsiella pneumoniae (5, 8).

2.3.5 Hygiene measures before and after the Covid-19 pandemic

The American Council of Surgeon and the WHO have laid down a series of recommendation

aiming at reducing the prevalence of the costly complication such as SSI.

Before the Covid-19 pandemic, the protocol emphasised on pre-operative showering with
chlorhexidine, reducing the operating room traffic, a regular cleaning of operating environmental
surface, avoiding hair removal, adequate skin preparation, maintaining asepsis, less abrasive
surgical technique, improving surgical hand scrubbing and use of double gloves that should be
changed for skin closure in prolonged surgery, appropriate surgical attire which may be facility-
laundered scrub or disposable non-woven drapes and gowns, removal of drain as soon as possible

when clinically indicated and optimal post-operative wound care (19, 20).

After the Covid-19 pandemic, the measures remain the same. But new measures were implemented
to minimize the risk of nosocomial infection with Covid-19. Amongst these measures, regular
hand scrubbing with an alcohol-based sanitizer for health professionals, patients, and visitors prior
to and upon entry in the health facility and of the clinical wards, visitors restriction, avoiding hand

shake greetings, universal use of mask for the public and use of respirators for health professionals,
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use of personal protective equipment, regular theatre deep cleaning and reduced traffic in operating

theatre (21).

The primary purpose of this measure is to curve the spread of the Covid-19 virus, but they may
help in reducing the prevalence of SSI, thus minimizing the cost and social implication of this

complication.

2.3.6 Management

Primary prevention is the management of choice of SSI. Preventing infection is efficiently done
by affecting the surgical characteristics of the procedure. Acting on modifiable factors such as
smoking cessation, glucose control, weight loss, preoperative showering and discouraging

preoperative shaving are proven to reduce the risk of SSI (8).

The surgeon preoperative hands and forearms antisepsis and surgical attire constitute a barrier for

wound contamination and infection (8).

Limiting the number of personnel, antibiotic prophylaxis (administer 30 minutes prior to the
incision or at anaesthesia induction) and regular deep cleaning contribute positively to the
reduction of SSI rate(22). Administration of antibiotics for prevention of SSI beyond 24 hours
postoperative has not been proven to reducing the risk of infection(23). Dressing changes promote
tissue granulation and wound healing by secondary intention. Few patients may need to return to
theatre for relook surgery and very few will warrant an intensive care unit with almost nil mortality
in gynaecology oncology patient(16). During the Covid-19 pandemic, simple measures like

wearing mask or restricting visitors have emerged as promising tools for the reduction of SSI (24).

2.3.7 Other surgical outcomes

Lyer found that the commonest intraoperative complication was haemorrhage (28.7%) followed
by bladder injury. In the same study, respiratory complication and thromboembolic disease were

also observed (16).

2.4 COVID-19 pandemic dynamics

The hygienic measures for prevention of Covid-19 infection have been enforced as key in the fight
against the pandemic. Those measures affect the patient, the surgeon as well as the surgical

environment (25, 26). It remains unclear whether the micro-organisms causing SSI in
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gynaecological oncology surgery patients have been affected by the strict hygiene protocol
enforced in most healthcare centre during the lockdown and whether the occurrence rate of SSI
has been reduced. The literature on this subject is still poor, but one may expect a reduced SSI rate
and probably another predominant causative organism because of the pandemic-induced

modification of lifestyle and workstyle habits.

In Mexico, Nachon-Acosta found that the commonest postoperative sepsis source in Covid-19
positive patient were intraabdominal following abdominal surgery (27). However, this study did

not provide the microorganism responsible for the infection.

3. STUDY RATIONALE

SSI is a burden to the patient (prolonged admission, cost of care, delay in initiation of adjuvant

therapy, loss of income ICU admission, mortality) and to the health system.

It would be of interest to see if the recommended hygienic measures imposed to the citizens and
specifically to the physicians, aimed to combat or reduce the spread of current Covid-19 pandemic
could have had an impact on the prevalence and severity of SSI occurrence in gynaecological

oncology patients.

4. AIM AND OBJECTIVES

4.1 Aim

The aim of this study is to evaluate if the recommended hygienic practices had an impact on the
surgical outcome and wound sepsis in gynaecological oncology patients who underwent surgery
during the pandemic at Charlotte Maxeke Johannesburg Academic Hospital, South Africa. This

will be compared with same number of years before the pandemic.

4.2 Objectives

The objectives of our study are:

1. Todescribe the demographics of gynaecological oncology patients who had surgery during
the study period.

2. To determine the prevalence of surgical site infection during the study period.

3. To describe the associated microorganisms among gynaecological oncology patients with
SS| stratified by COVID-19 pandemic.
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4. To evaluate the impact of COVID-19 hygiene control measures on the occurrence of
surgical site infection complications

5. To assess the length of hospital stay.

6. To assess the severity of SSI in gynaecological oncology patients who underwent surgery

during the Covid-19 pandemic.

5. METHODS
5.1 Study Type
This is a retrospective observational record review study. The study will comprise a study group
(post COVID-19 regulations) and control group (pre-COVID-19 regulation) on equal number of

months.

5.2 Study Site

The study will be conducted at Charlotte Maxeke Johannesburg Academic Hospital, located in
Parktown, Johannesburg, in the Gynaecology Oncology Department.

The site was affected by a fire incident on the 15 April 2021 which led to its closure. Clinical
activities resumed in August 2021 and the first gynaecological oncology surgery were performed
on the 16 August 2021. Hence the study site was closed for 4 months, affecting the timeframe
duration of the study group which must be extended by 4 months.

5.3 Inclusion criteria

Data will be collected retrospectively on both control and study groups. Based on the above, the
group of gynecological oncology surgery patients from 1% September 2018 to 29" February 2020
(18 months) was considered the control group and the exposed group was the group at and after

1° March 2020 to 31% December 2021 (22 months).

The exposed group data collection period has been extended by 4 months due to the fire incident

that forced the closure of CMJAH for 4 months.

This study will include all patients who underwent major gynaecological oncology surgery

including open abdominal surgery and vulva and groin surgery.

5.4 Exclusion criteria
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Patients who underwent surgery, including minor surgery, for non-cancer conditions will be

excluded from this study.

Patients who underwent gynecological oncology surgery after the CMJAH fire in different satellite
hospitals will be excluded from this study.

5.5 Sample size

The expected sample size is 234 patients per each study group.

The Gynaecological Oncology unit operate a minimum of three (3) patients a week with confirmed
malignancy. Over the 36-month period, this is estimated to 468 patients. We expect a 10% loss due

to unavailability of files or missing data.

5.6 Data collection

The collection will extend from 31 December 2021 to, retrospectively, 1 March 2020 for the study
group (22 months) and from 29 February 2020 to 1 September 2018 (18 months) for the control

group.

The list of all patients who underwent surgery will be obtained from the department of

gynaecology oncology register book and from the theatre register book.

A data sheet will include the following: demographics, comorbidities, period from diagnosis of
cancer to surgery, HIV status, period of diagnosis of SSI from surgery, type of SSI, Pus swab result,
treatment of SSI received, need for relook /repeat surgery, length of stay, outcome of treatment and

other complications. The outcome to be measured is the SSI and its severity.

6. DATA ANALYSIS

Quantitative data analysis will be conducted. Descriptive analysis i.e. frequencies for categorical
data and measures of central tendency for continuous data will be computed. Association between
key outcomes and potential risk factors will be assessed with logistic regression after adjusting for
potential confounders. All analyses will be conducted in STATA 13 with a p-values of significance

set at 5%.

The two groups will be compared in terms of selected variables using a chi 2.
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7. ETHICS

Permission will be sought from the Chief Executive Officer (CEO) of Charlotte Maxeke
Johannesburg Academic Hospital with the aim to have access to patient’s records and to conduct
study in the facility. Permission will also be sought from the Head of Gynaecological Oncology
Unit and Head of Department of Obstetrics and Gynaecology at the Charlotte Maxeke

Johannesburg Academic hospital.

We will seek a permission from the National Health Laboratory Service (NHLS) to access full

microbiology results.
The study will be registered with the National Health Research Database (NHRD).

The study will utilise the HREC clearance of the main COVID study (Clearance certificate NO.
M200742) underway at CMJAH which the Gynaecological Oncology unit is participating.
Permission will be requested from the lead investigator (Professor TE Luvhengo) in this COVID
study.

All personal patients’ related identification information will be removed for the sake of anonymity

and patients will be allocated a study number.

8. TIMING

Table 1: Study timelines
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Jan 2021
Feb 2021
Mar 2021

Literature
review

Preparing
protocol

Oct 2021

Nov 2021

Dec 2021

Jan 2022
Feb 2022
Mar 2022

Protocol
assessment

Ethics
application

Collecting data

Data analysis

Writing up

Submission

9. FUNDING

The lead investigator will be responsible for all costs of the study including photocopy, travel,
data analysis by a statistician and professional proofreading and editing of the final document.

Activity Quantity Cost per Unit Subtotal Cost
Printing Protocol 5 x 27 pages 80c/page R108.00

Data Analysis 1 R7000 R7000.00
Professional Proofreading | 1 R4000 R4000.00
Total R11,108.00
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10. APPENDIX
APPENDIX A: Data Collection Sheet

Study/Control | | # SSI

Group:

| Yes | ‘ No ‘

Control (1% September 2018 to 29" February 2020)

Study (1% March 2020 to 31 August 2021)

Patient Demographics

Age: (in years) Race African | White

Coloured | Indian | Other (specify)

Habits and Co-morbid diseases

Smoker Yes No Unknown
HIV Positive Negative Unknown
CD4 count Viral load
(Last value (Last value
before before
surgery and surgery and
date) date)
ARVs (if | Yes No Duration of use
positive)
BMI
Med Conditions | DM HPT Chronic Renal dx Pulmonary
Others (specify)
Other factors
Preop Hb Preop WCC Preop Albumin
Any peri-incisional pre-existing | Yes No Unknown
infection
Intra-operative Date of surgery Duration of surgery (hrs)

Bowel complications

Skin closure Clips Nylon

Subcutaneous suture
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Pathology/Cancer

Cervix

Endometrium

Ovary

Vulva

Others

Type of surgery

Date of
diagnosis of
cancer

Date of
diagnosis of SSI

Date of
adjuvant
therapy

duration (weeks)

Diagnosis of Cancer

to surgery

Surgery to SSI period (weeks

SSI
Microorganisms | 1. Day post op cultured
grown
2. Day post op cultured
3. Day post op cultured
Severity Superficial skin Deep fascia Organ space/NEC Fasciitis
Management Wound Dressing Vac Dressing Debridement Antibiotics
Relook
Antibiotics list
Outcome
Date of admission
Date of discharge/demise
Number of days hospitalised
Number of weeks until healing
Need for reconstruction (If yes, | Yes No Unknown
where)
Need for skin graft Yes No Unknown
ICU admission Yes No Unknown
Demised Yes No Unknown
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