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The in vitro antimicrobial effect of South African
geranium (Pelargonium sidoides) homeopathic
plant-based remedies on various multidrug-resistant
ESKAPE pathogens
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The widespread use of antibiotics in clinical practice and non-
compliance by patients has resulted in drug resistance. It is
estimated that over 700,000 people die from antimicrobial-
resistant (AMR) infections every year, and that by 2050, AMR
will surpass cancer as a cause of death. The World Health
Organization (WHO) recognises AMR as a serious threat to global
health and has singled out the emergence of high-risk ESKAPE
spp. pathogens (Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, Enterobacter cloacae, and Escherichia coli), as a
potential cause of highly invasive infections in susceptible
patients. The increasing incidence of AMR raises an urgent
need to identify and isolate new bioactive compounds from
medicinal plants. The South African geranium plant, called
Pelargonium sidoides, exhibits some antimicrobial properties.
However, current studies lack the utilisation of modern analytical
procedures when investigating medicinal plants’ antimicrobial
properties, in relation to their possible mechanisms of action and
bioactive components.

This quantitative in vitro study investigated various homeopathic
preparations of Pelargonium sidoides remedies as a treatment
option for infections caused by the above-identified major
WHO AMR ESKAPE spp. The antimicrobial minimal inhibitory
concentration (MIC) of these extracts was determined using
standardised in vitro antimicrobial susceptibility Kirby-Bauer disk
diffusion and broth microdilution methods, with comparisons
to conventional antibiotics, and investigating their safety and
toxicity profile utilising mammalian cell culture.

Since no studies to date have explored the utilisation of
accredited Pelargonium sidoides homeopathic preparations
against WHO AMR ESKAPE spp., the outcomes from this study led
to original and novel research, whereby the possible future use of
these medicinal plant-derived remedies to treat AMR infections
could become a reality.

A South African perspective of the prevalence and
association of common myeloproliferative mutations
with age and gender
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Biomedical Sciences, Faculty of Health Sciences, University of
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Corresponding author, email: bathabilembele@yahoo.com

Introduction: Advancements in molecular diagnostics
have revolutionised the identification and understanding
of myeloproliferative neoplasms (MPNs), yet Africa remains
underrepresented in global cancer statistics due to insufficient
population-based data. Harnessing big data and technology-
driven analytics, this study aims to bridge that gap by evaluating
the frequency and association of common MPN mutations with

patient demographics in South Africa.

Methods: This retrospective cross-sectional study evaluated
MPN cytogenetic results (JAK-2V617F, JAK-2 exon 12, CALR, MPL,
and BCR/ABL1) and patient demographics (age and gender) to
determine associations and MPN mutation frequencies. Data
was extracted from the National Health Laboratory Service
Central Data Warehouse for patients aged 18 years and older
from 01/01/2018 to 31/05/2023. Statistical associations were
analysed using Fisher’s Exact Test and Pearson Chi-Square Test
(p < 0.05 significant), with effect size calculated using Phi or
Cramer’s V, respectively.

Results: Out of 11,384 patient records analysed, 8,934 were
included for statistical analysis, while 2,450 were excluded due
to incomplete information or patients being under 18-years.
Among the included records, 58% were male (n =5,175) and 42%
were female (n = 3,759), revealing a skewed testing ratio. The
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mean patient age was 50 + 17 years. Mutation frequencies were
BCR/ABL1 (18.2%, n = 1,627/3,329) with an equal sex incidence,
JAK-2 V617F (8.5%, n = 756/5,090) with a female predominance
and increased frequency with age, and low frequencies for CALR
(0.5%, n=48/333) and MPL (0.04%, n = 4/222). JAK-2 exon 12 was
not detected (n = 0/108).

Conclusion: This study highlights the transformative potential of
large-scale laboratory data analytics in uncovering population-
specific genetic trends in MPNs. BCR/ABL1 mutations were
most prevalent, especially in younger individuals, while JAK-
2 V617F showed a significant association with aging and
female predominance. CALR, MPL and JAK-2 exon 12 are rare
occurrences in South Africa.

The in vitro antifungal effect of native South African
Calendula officinalis and Pelargonium sidoides
medicinal plant extracts on various multidrug-resistant
strains of Candida species
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Background: It is estimated that more than one billion people
worldwide suffer from fungus-related infections, which places a
massive burden on healthcare professionals in choosing these
antifungal agents. Candida species (Candida spp.) can cause
highly invasive infections in susceptible patients. Currently, it
has become increasingly difficult to treat some Candida spp.-
related infections, as they have developed antifungal resistance
(AFR). According to the severity ranked by the World Health
Organization (WHO), C. albicans, C. glabrata, C. tropicalis, and
C. parapsilosis, are categorised as high-risk and C. krusei as
medium-risk strains for multidrug resistance.

Objectives: To evaluate the following phytochemical plant
extracts in singular form as a possible complementary
treatment against AFR fungi: Calendula officinalis, belonging
to the Asteraceae family, commonly known as pot marigold,
extracts have shown excellent anti-inflammatory properties and
antifungal activity against C. albicans, making it an effective and
safe alternative treatment to treat fungal infections. Pelargonium
sidoides root extract has shown in vitro activity against C. albicans
infections by increasing the oxidative burst of human phagocytes.
However, both these extracts have not been investigated in
research as a possible AFR treatment in homeopathic and herbal
preparations and so warrant further investigation.

Methodology and results: This quantitative in vitro study using
CLSI guidelines, investigated the above-mentioned medicinal
plant-derived extracts as possible complementary treatment
for AFR fungi. The minimal inhibitory concentration (MIC) was
determined using accredited in vitro antifungal susceptibility
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and the Kirby-Bauer disk diffusion and broth microdilution
methods, with comparatives to conventional antibiotics, as
well as investigated their safety and toxicity profiles using MTT
mammalian cell culture.

Outcome: The outcomes of this study led to original and novel
research, with significant findings and so future research on
these medicinal plant extracts is warranted to validate their
plausibility to treat AFR infections in vitro.

The most frequent microdeletion syndromes identified
by Multiplex Ligation-dependent Probe Amplification
(MLPA) at Groote Schuur Hospital over six years
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Introduction: Microdeletion syndromes are genetic conditions
caused by the loss (deletion) of small chromosomal segments
(< 5 Mb), including conditions like DiGeorge syndrome (22q11.2
deletion), Prader-Willi/Angelman  syndromes (15q11-q13
deletion), Williams-Beuren syndrome (7q11.23 deletion) and
Smith-Magenis syndrome (17p11.2 deletion). Multiplex Ligation-
dependent Probe Amplification (MLPA) is a sensitive molecular
cytogenetic technique used to detect microdeletions which are
often missed by conventional karyotyping which detects larger
chromosomal changes. At the Human Genetics Laboratory (HGL),
Groote Schuur Hospital (GSH), MLPA analysis for microdeletion
is frequently requested, as they represent 5%-10% of genetic
disorders when no other chromosomal abnormalities are found.
This study investigated the frequency and types of microdeletion
syndromes (MDS) detected by MLPA in our population and
compared the results with international findings.

Methods: A retrospective study was conducted to determine the
detection rate of patients positive for a microdeletion syndrome.
Testing was performed at the National Health Laboratory Service
(NHLS) Human Genetics Laboratory (HGL) at Groote Schuur
Hospital (GSH) between 2019 and 2024. MLPA is a multiplex
Polymerase Chain Reaction (PCR) method used to detect
abnormal copy numbers of up to 50 different genomic DNA
sequences. DNA extracted from peripheral blood was tested for
known deletions, duplications, and specific copy number variants
(CNVs) using the Microdeletion Syndromes-1 kit (P245-B1,
MRC Holland) to simultaneously target multiple chromosomal
regions associated with 23 recurrent microdeletion/duplication
syndromes. MLPA products were then resolved by capillary
electrophoresis using a 3500 Genetic Analyser (Thermo Fisher
Scientific) and sequence data analysed using the GeneMapper
v5.0 (ThermoFisher Scientific) and Coffalyser.NET software
(www.mlpa.com).

Results: From 2019 to 2024, 690 patient samples were evaluated.
Of these 690 patients, 157 tested positive for a microdeletion
syndrome, with a positivity rate of 22.75%. The four most
frequently detected syndromes were 22q11.2/Di George
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(22q11.2DS), Williams-Beuren, Prader Willi/Angelman, and Cri du
Chat. The positivity rate for these four syndromes was 13%, 3.5%,
2% and 1.3 %, respectively.

Conclusion: The frequency of microdeletion detection within
our patient population is consistent with international findings,
with the four most frequently found microdeletion syndromes
being reflected in the South African population.

A cross-sectional study of alloimmunization and
inflammatory markers in multi-transfused sickle
cell patients
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Background: Sickle cell disease (SCD) is a haemolytic anaemia
commonly treated with frequent blood transfusions, which is
associated with high levels of alloimmunization and alloantibody
development. Although controversial, it has been suggested
that the increased chronic inflammation observed in SCD
could be the cause. This study, therefore, aimed to explore the
relationship between haematological parameters, inflammatory
markers, and alloimmunization in multi-transfused SCD patients
recruited from the Obafemi University Health Centre in Nigeria.

Methods: A comparative cross-sectional study, which enrolled 50
multi-transfused adults with homozygous SCD and 50 similarly
transfused age- and sex-matched individuals without SCD, was
performed. Full blood counts and differentials were processed
on an SFRIH18 Light auto-analyser (France) while red cell antigen
typing was carried out using saline and anti-human globulin
methods. Blood groups (ABO and Rhesus) were determined by
direct tile testing and inflammatory markers including C-reactive
protein (CRP), tumour necrosis factor (TNF), interleukin-6 (IL-
6), and interleukin-1( (IL-1) were measured using ELISA. Data
analysis was performed using SPSS v24.0 and GraphPad Prism
v8. A p-value of < 0.05 was considered significant.

Results: As expected, patients with SCD had reduced red cells
and haemoglobin. Platelet counts were elevated, however,
values remained within normal limits. White cell and neutrophil
counts were increased suggesting inflammation and additional
markers such as CRP and TNF were significantly higher compared
to those without SCD. Participants with SCD had developed
elevated alloantibodies to Kell, Jka and Fya however no
significant association between any inflammatory marker and
alloimmunization rates was observed.

Conclusion: In this study those with SCD had high levels of
alloimmunization as well as increased markers of inflammation

when compared to controls, however, no significant association
with alloimmunization could be detected. This suggests that the
causes of the high alloimmunization rates are multifactorial and
involve other processes, which require further investigation.

Validation and accreditation of 16S rRNA
next-generation sequencing as a diagnostic test
in a molecular pathology laboratory
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Introduction: Next-generation sequencing (NGS) is a powerful
tool for pathogen identification, used predominantly in research
settings in South Africa, but could be useful in aroutine diagnostic
microbiology laboratory and integral to effective management of
patient care.The aim of this study was the validation, optimisation
of 165 rRNA NGS and to obtain accreditation for the protocol
to be introduced as a diagnostic test in a molecular pathology
laboratory. Two sequencing platforms, i.e. MiSeq (lllumina) and
lon Chef™ and S5 XL sequencer (Thermofisher Scientific) were
evaluated using American Type Culture Collection (ATCC) and
External Quality Assurance (EQA) bacterial cultures.

Methods: DNA was extracted on the Promega Maxwell
automated analyzer using the Maxwell° RSC Cell DNA Purification
kit. The QlAseq” 16S/ITS Panel and lon 165™ metagenomics kits
were used for the MiSeq; and lon Chef and S5 XL sequencers
respectively. Library preparation was followed by quality control
using the Qubit (quantitation) and Tape Station (quality) before
sequencing. Bioinformatics analysis software, namely, Basespace
(lumina) and lon Torrent (Thermofisher) were used for statistical
data and bacterial identification. Comparison and sensitivity
were performed for the two sequencing platforms by using Bray-
Curtis plots.

Results: Both sequencing platforms detected the same species
in similar abundance as indicated by a Bray-curtis plot for both
the ATCC and EQA bacterial cultures. Diagnostic specificity was
100% and results obtained from both sequencing platforms
exhibited 100% correlation to the expected result confirmed by
EQA grading. Both assays were accurate, reliable, fit for purpose
and validated for use in Lancet Molecular Pathology laboratory.

Conclusion: The lon Chef™ and S5 XL platform exhibited more
automation over the MiSeq and was, thus chosen for use on
clinical samples. Future studies will involve application of the
lon Chef™and S5 XL sequencing platform for analysis of bacterial
diversity in cases of placental inflammation.
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Elevated levels of TNF-a associated with endothelial
dysfunction
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Introduction: Cardiovascular disease (CVD) is the most common
complication and leading cause of death in individuals with
type 2 diabetes mellitus. Endothelial dysfunction (ED) and
inflammation are considered early events of CVD. Early detection
of these processes could enable timely intervention, reducing
long-term complications. Current methods for ED have many
disadvantages and fail to detect its early onset. This study aimed
to investigate a panel of endothelial-associated inflammatory
cytokines and chemokines as early biomarkers of ED.

Methods: This quantitative study involved 38 mixed- ancestry
participants in an urban South African population. Serum
samples were analysed for the expression of interleukin 8 (IL-8),
interferon-gamma (IFN-y), Tumour necrosis factor-alpha (TNF-a),
and the macrophage inflammatory protein-1 beta (MIP-1(3) using
the Bio-Plex ProTM Human Cytokine Assay kit, processed on a
Lasec Bio-Rad Bio-Plex 200 multiplex instrument. Ultrasound
was used to measure CIMT, which served as a surrogate marker
of vascular health to classify participants into groups with and
without ED. Appropriate statistical tests were used to compare
the levels of measured cytokines, where a p-value of < 0.05 was
considered statistically significant.

Results: There was a significant difference in the median
expression of TNF-a in those participants with ED compared
with the normal group (p = 0.016). Spearman correlation
revealed that TNF-a had a moderate positive association with
IFN-y (r = 0.337; p = 0.039) and MIP-1f3 (r = 0.488; p = 0.002). A
strong positive correlation was noted between Total Cholesterol
(TC) and Low-Density Lipoprotein (LDL) (r = 0.805; p = < 0.001),
suggesting an increased risk of thrombotic events, a common
complication of ED.

Conclusion: The main finding of this study was the significantly
increased TNF-a expression in those with ED. This suggests
that the measurement of endothelial-associated cytokine and
chemokine expression may be a useful alternative to more
cumbersome methods. Future studies are needed to validate
these findings and expand the panel of cytokines.

Low sperm concentrations and its effect on fertilisation
rates and embryogenesis in couples undergoing
Intra-Cytoplasmic Sperm Injection
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Background: Assisted Reproductive Technology (ART) has
become a way forward for couples struggling with natural
conception. Male infertility is a major indication for ART and, with
the use of the Embryoscope, embryos can be better monitored
in vitro, improving the selection criteria for embryo transfer.
Male infertility has become a growing problem factor globally.
In South Africa, little research has been performed on its impact
on ART and embryo selection and therefore the aim of this
study was to utilize the embryoscope to investigate the effects
of decreased sperm concentrations (< 10 x 10¢ spermatozoa/ml)
on ovum fertilisation and embryonic development up until the
blastocyst stage.

Methodology: Sixty patients were split into three sperm
concentration groups, Group A < 10 x 10° spermatozoa/ml,
Group B 10 - 50 x 10° spermatozoa/ml and Group C > 50 x 10°
spermatozoa/ml. 586 ova which underwent ICSI were monitored
using the Embryoscope time-lapse monitoring system. The
annotation data was analysed for each of the following stages:
2 cell (t2), 4 cell (t4), 8 cell (t8), Morula (tMp) and Early Blastocyst
(t8) and statistically compared using SPSS.

Results: Group A had a significantly lower percentage of ova
reaching fertilization compared to those in Group B and C (66%
vs. 79% vs. 77% p < 0.01). The rate at which groups A, B and C
progressed through each of the five stages of embryogenesis
was similar, however, all five stages were found to have significant
differences in the rate each group reached a growth stage
(P values: tPN p < 0.001, t2 p < 0.01, t4 p < 0.01, t8 p < 0.001, tMP
p <0.01 and tB p < 0.01). Further investigation noted a significant
dwindling downward trend and growth halting (p < 0.01).

Conclusion: The findings of this study show that participants
with low sperm concentrations had significantly lower
fertilisation. Low sperm concentrations did not impact the rate
of embryogenesis but rather the dwindling number of ova
reaching blastocyst stage.

€nhancing student preparedness and learning
in laboratory practical classes through online
pre-laboratory resources

https://doi.org/10.36303/JMLSTSA.329
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Background: Laboratory practical classes form a critical
component of the BHSc Medical Laboratory Science course, often
accounting for up to 50% of contact hours. However, students
face challenges such as information overload and limited
preparation time, which can hinder achievement of intended
learning outcomes. Cognitive Load Theory (CLT) highlights
the importance of reducing extraneous load and supporting
germane processing during complex learning activities. In
response, online pre-laboratory resources were introduced
in a Microbiology subject to improve student engagement,
preparedness, and learning effectiveness.

Aim: This study aimed to evaluate the effectiveness of online
pre-laboratory resources specifically, pre-recorded instructional
videos and tutorials on students’ motivation and preparedness
in laboratory practical classes.

Methods: A mixed-methods approach was used. Quantitative
datawere collected through astructured electronic questionnaire
administered via the Blackboard Learning Management System
to 59 enrolled students. The questionnaire included 21 items
across five constructs (motivation, preparedness, learning
effectiveness, demographics, and suggestions), using a five-
point Likert scale and open-ended questions. Cronbach’s alpha
was used to assess internal reliability. Qualitative data were
analysed thematically using Braun & Clarke’s framework to
capture student perceptions.

Results: The online pre-laboratory resources demonstrated
strong internal consistency (a = 0.80-0.90) across all constructs.
Most students agreed that the resources enhanced their
motivation (79.7%), helped them prepare effectively for lab
classes (88.1%), and improved their conceptual understanding
(86.4%). Thematic analysis revealed key themes: visual learning
support, early exposure benefits, practical session preview,
and clearer practical insight. Students appreciated the ability
to engage with content at their own pace, which fostered
confidence and improved readiness for hands-on activities.
Minimal suggestions for improvement were noted, indicating
general satisfaction with the intervention.

Conclusion: Online pre-laboratory resources serve as effective
pedagogical tools that reduce cognitive load and enhance
student engagement, preparedness, and learning in laboratory-
based courses. Incorporating these resources into curriculum
design aligns with evidence-based strategies for improving
practical skills acquisition and academic outcomes in medical
laboratory science education.

Addressing gaps in local virological surveillance
through automated data visualisation tools
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Background: South Africa’s virology laboratories generate large
volumes of diagnostic data daily, yet much of this information
remains underutilized for public health planning or operational
improvement. Virology-based epidemiological research is
particularly sparse at a local level, limiting our ability to monitor
viral disease trends, identify outbreaks early, or address service
delivery inefficiencies. This project aimed to build an automated
and secure data pipeline that transforms routine laboratory
results into interactive dashboards for epidemiological insight
and performance monitoring.

Methods: Routine laboratory test result files from the National
Health Laboratory Service (NHLS) were anonymised, cleaned,
and merged using Python scripts and custom modules. Cleaned
datasets were visualised using Streamlit dashboards hosted on
a secure Linux-based server. Dashboards display test volumes,
weekly positivity trends, age and sex distribution of positives,
turnaround time metrics, and hospital-level sample distribution.
Access to data and downloadable content is password-restricted
to ensure compliance with the Protection of Personal Information
Act (POPIA). Development was supported by generative Al tools
to accelerate coding and interface design.

Results: The dashboards enable dynamic exploration of
both epidemiological and operational trends across multiple
virological test sets. Users can track weekly positivity rates
for key infections such as Human Immunodeficiency Virus
(HIV), Hepatitis B, and respiratory viruses. Turnaround time
visualizations highlight processing delays, particularly for
inter-provincial sample referrals. Within the Tygerberg Virology
Laboratory, daily test volumes and result completion rates can
be monitored to assess workload distribution and laboratory
efficiency. These insights provide an adaptable framework for
identifying bottlenecks, reallocating resources, and guiding
public health response.

Conclusion: Automated data visualisation tools can bridge the
gap between routine virology diagnostics and meaningful public
health intelligence. By combining open-source technologies
with strict data governance, such platforms enable timely
identification of operational challenges and epidemiological
patterns—empowering laboratories to contribute more actively
to public health strategy and local research.

The effect of the COVID-19 pandemic on cervical
cancer screening across Gauteng districts

https://doi.org/10.36303/JMLSTSA.337

M Mullah, S Jordaan, JP Bogers
University of Antwerp, Belgium
Corresponding author, email: moonira@mullahlabs.co.za

Introduction: Cervical cancer ranks as the fourth most common
cancer globally and is the second leading cause of cancer-related
deaths in South Africa. Routine screening for precursor lesions,
followed by timely referral and treatment, is essential to prevent
progression to cervical cancer.In 2017, South Africaimplemented
the Cervical Cancer Control Policy, which strengthened national

JMLSTSA 2025;7(1)Supplement The page number in the footer is not for bibliographic referencing


https://doi.org/10.36303/JMLSTSA.319
https://doi.org/10.36303/JMLSTSA.337

National Congress of the Society of Medical Laboratory Technology of South Africa

screening guidelines. However, in March 2020, the onset of
the COVID-19 pandemic and subsequent lockdowns, though
effective in limiting virus transmission, severely disrupted
routine healthcare services—including cervical cancer screening
programs.

Methodology: This retrospective study assessed the impact of
the COVID-19 pandemic on cervical cancer screening services
across the five districts of Gauteng Province. Facility-level pap
smear data was extracted from the National Health Laboratory
Service (NHLS) Central Data Warehouse (CDW) for the period
January 2017 to December 2022. Data were stratified into three
periods: pre-COVID (2017-2019), COVID phase (2020-2021), and
post-COVID phase (2022). Screening coverage, precancerous
lesions and cervical cancer prevalence is presented graphically
by district.

Results: Pap smear screening volumes in Gauteng increased
from 2017 to 2019 aligning with the 2017 Department of
Health cervical cancer policy. However, during the COVID phase,
screening volumes declined sharply and continued to decrease
in 2022. Rates of abnormal smears requiring biopsy referral
peaked in 2020 in two of the five districts. However, cytological
diagnoses of cervical cancer declined during both the COVID
and post-COVID periods.

Conclusion: The COVID-19 pandemic significantly disrupted
cervical cancer screening services in Gauteng, with declines
persisting into the post-pandemic period. Strengthening
screening recovery efforts, risk-based screening and ensuring
timely referral for abnormal findings are essential to improve
outcomes and reduce cervical cancer-related morbidity and
mortality.

Optical genome mapping: A new frontier in
cytogenomics for rare disease and cancer diagnostics

https://doi.org/10.36303/JMLSTSA.344
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Optical genome mapping (OGM) is an emerging, high-resolution
technology that is revolutionising molecular diagnostics,
particularly within the realm of cytogenetics. This presentation
will explore how OGM overcomes limitations in current
cytogenetic testing methods, offering a more comprehensive
and higher-resolution view of structural variations (SVs) across
the genome.

Traditional cytogenetic techniques, such as karyotyping and
fluorescence in situ hybridisation (FISH), have long been the
cornerstone of genetic analysis. Karyotyping, while providing a
global view of the genome, suffers from low resolution, often
missing critical SVs. FISH, conversely, is targeted and limited by
the number of probes used. Chromosomal microarrays (CMAs)

detect copy number variations but fail to identify balanced
rearrangements, which are crucial in disease pathogenesis.
OGM addresses these limitations by directly visualising long,
intact DNA molecules labelled at specific sequence motifs.
This approach enables detection of all classes of SVs; including
deletions, duplications, inversions, translocations, and complex
rearrangements, in a single assay, without the need for cell
culture.

In haematological malignancies, where accurate genomic
profiling directly informs prognosis and treatment decisions,
OGM has demonstrated superior sensitivity in detecting
clinically relevant aberrations. We present cases from our
experience where OGM uncovered cryptic translocations in
B-cell Acute Lymphoblastic Leukaemia (B-ALL) and complex
rearrangements in Myelodysplastic Syndrome (MDS) that were
either missed or would not have been detected using standard
cytogenetic techniques. These findings directly impacted clinical
management and risk stratification.

Beyond oncology, multiple international studies have
demonstrated the utility of OGM in diagnosing rare genetic
diseases, particularly in cases where conventional testing,

sequencing and CMA yield inconclusive results.

This presentation will explore how OGM is redefining the
landscape of molecular diagnostics, bringing us closer to
comprehensive, genome-wide precision diagnostics for both
cancer and rare genetic disorders.

Application of sigma metrics in internal quality control
optimisation for a newly implemented Siemens Atellica
automation line in the National Health Laboratory
Service (NHLS), Charlotte Maxeke Johannesburg
Academic Hospital (CMJHA) Chemical Pathology
Department
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Service, South Africa

Corresponding author, email: lindi.ntlebi@nhls.ac.za

Introduction: Sigma Metrics, derived from Six Sigma
methodology, provides an objective framework to evaluate
analytical performance and guide internal quality control (IQC)
strategies. Applying Sigma principles allows laboratories to
optimize 1QC frequency, reduce operational costs, and maintain
patient safety through improved diagnostic accuracy.

Objective: To evaluate assay performance on the newly
implemented Siemens Atellica automation system using Sigma
Metrics, and to apply the results to risk-based internal quality
control (IQC) optimization at the CMJAH Chemical Pathology
Laboratory between November 2024 and April 2025.

Method: IQC data from the 1 November 2024 to 30 April 2025
was analysed following implementation of the Siemens Atellica
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platform, using third-party Biorad Multiqual 1QC materials.
A total of 23 levels of Biorad Multiqual IQC were utilised for
general chemistry tests. Total Allowable Error (TEa) targets were
based on minimum European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM) analytical performance
specifications. Sigma values were calculated using the formula:
Sigma = (TEa - Bias) / CV, where CV was determined from internal
QC and bias from EQA/PT results. Analytes were classified based
on Sigma thresholds to guide QC decision-making.

Results: The Sigma Metrics classification for the evaluated
analytes indicated varying levels of performance across the
parameters assessed. Excellent performance (Sigma > 10) was
observed for Alkaline Phosphatase (up to 14.5), AST, Iron, and
LDH, reflecting highly reliable analytical quality. Very good
performance (Sigma 6-10) was achieved by ALT, Magnesium,
and Creatinine, while acceptable performance (Sigma 4-6) was
noted for Calcium, Total Cholesterol, Uric Acid, and Phosphorus. In
contrast, suboptimal performance (Sigma < 3) was observed for
CO,, LDL Cholesterol, Total Protein, and Chloride. It is important
to note that the initial suboptimal performance observed for CO,
was attributed to pre-analytical IQC handling challenges, which
have since been resolved.

Conclusion: The Six Sigma analysis enabled risk-based
optimisation of the laboratory’s IQC protocol. Based on assay
performance, QC frequency may be safely reduced for high-
performing assays, while IMT electrolytes (Sodium, Potassium,
Chloride) are scheduled for increased QC frequency (three times
daily) due to their clinical importance and observed variability.
Continued Sigma monitoring is recommended to ensure
ongoing performance and alignment with 1SO 15189:2022
standards.

The clinical utility of next-generation sequencing (NGS)
in the diagnosis of inherited haemolytic anaemia

https://doi.org/10.36303/JMLSTSA.336

SB Loonat,' N Naran," Moodly,? A Ismail,2 M Bronze,® NA Alli'

' Department of Molecular Medicine and Haematology, National
Health Laboratory Service, Faculty of Health Sciences, University of
the Witwatersrand, South Africa

2Sequencing Core Facility, National Institute for Communicable
Diseases, a Division of the National Health Laboratory Service,
Faculty of Health Sciences, University of the Witwatersrand, South
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Introduction: The inherited haemolytic anaemias are caused by
abnormalities of the red cell membrane, haemoglobin or red cell
enzymes. Whilst in most cases, a diagnosis can be made using
conventional diagnostic methods, there are instances when
genetic analysis becomes necessary for definitive diagnoses.
A study was therefore conducted to investigate the clinical
utility of next-generation sequencing (NGS) for the diagnosis of
inherited haemolytic anaemia in South Africa.

Methods: Patient samples for this study were selected
from routine specimens submitted to the laboratory for
haemoglobinopathy screening. A total of 53 samples were
collected over a period of 24 months (Jan 2021 - Dec 2022).
Targeted NGS was performed using an Agilent SureSelectX™ Hs
protocol, with a custom-designed panel, with a size of 152.16 kbp
(Design ID: 3366281) according to the manufacturer’s protocol.
The resulting libraries were sequenced on an Illumina NextSeq
2000 using a P1 flow cell, generating 6.25 million reads per
sample. Bioinformatics analysis was completed via the lllumina
DRAGEN somatic pipeline. Coverage of the genesincluded genes
encoding globin chains, selected red cell membrane proteins
and red cell enzymes.

Results: The following abnormalities were obtained:

« Fifteen red cell membrane disorders viz.: a) Ten hereditary
spherocytosis of which two were previously diagnosed on red
cell membrane protein analysis, b) Two pyropoikilocytosis, c)
Two elliptocytosis, d) One hereditary xerocytosis. Of the red
cell membrane disorders, 13 were suspected on blood smear
microscopy.

+ FourteenHbvariantsviz.:a) Tensickle cell disease (homozygous
and compound heterozygous states), b) Three Hb variants that
were not detected or identified by conventional methods (one
alpha chain and two beta chain variants), ¢) one HbA2 variant

« Ten red cell enzyme defects viz.: a) Six glucose-6-phosphate
dehydrogenase, of which four were incidental findings, b) Two
glucose phosphate isomerase, of which one was previously
diagnosed through quantitative enzymatic assay; c) One
pyruvate kinase, d) One pyrimidine 5'nucleotidase

The diagnosis remains obscure in 4 subjects since no pathogenic
abnormalities were detected.

Conclusion: NGS is a useful tool that can be employed as an
adjunct to conventional diagnostic methods for the diagnosis
of inherited haemolytic anaemias, and has the advantage of
sequencing a large number of genes in a single run.

Integrating genomics into medical laboratory science
education: Preparing graduates for a molecular future

https://doi.org/10.36303/JMLSTSA.356

S Hector, W Solomon

Department of Biomedical Sciences, Faculty of Health and Wellness
Sciences, Cape Peninsula University of Technology, South Africa
Corresponding author, email: hectors@cput.ac.za

Since the dawn of the genomics era and the advent of massively
paralleled sequencing technologies, there has been anincreasing
global shift towards personalised or precision medicine.
These advances have been rapidly absorbed into molecular
diagnostic methodologies, steadily transforming the landscape
of biomedical laboratory science. In a responsive step, the
Department of Biomedical Sciences at Cape Peninsula University
of Technology (CPUT) has introduced Genomics as a dedicated
subject within the Bachelor of Health Science (BHSc) in Medical
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Laboratory Science degree programme with the aim to equip
students with fundamental and applied genomics knowledge to
keep abreast with developments in molecular diagnostics. This
presentation reports on the rationale, conceptualisation and
implementation of the Genomics subject for the BHSc Medical
Laboratory Science degree at CPUT. The curriculum centres
around the core concepts in genetics and various molecular
methods of detection of genetic variation. A blended learning
model is used, integrating lectures, case-based learning, wet
lab practical sessions, and bioinformatics exercises to support
both theoretical understanding and skill development. In this
presentation, we highlight how academic training can align
with industry evolution to ensure future readiness of graduates.
We also highlight key teaching innovations in resource-
constrained contexts and how lessons learned during planning
and implementation of the subject will be able to aid other
institutions considering similar curriculum offers.

Essential immunohistochemistry panel for CNS
tumours: Bridging morphology and molecular
diagnostics

https://doi.org/10.36303/JMLSTSA.372

U Paulsen, A Aldera

JDW Pathology, South Africa
Corresponding author, email: ursula@jdwpathology.co.za

Background: Accurate classification of central nervous system
(CNS) tumours is critical for therapeutic decision-making and
prognostication. The 2021 WHO Classification incorporates
molecular alterations into essential diagnostic criteria, but access
to advanced molecular techniques remains limited in many
regions. Immunohistochemistry (IHC) provides a cost-effective
surrogate for certain molecular alterations, bridging morphology
and genetics.

Methods: We reviewed the diagnostic utility of IHC markers
available at JDW Pathology, guided by the 2021 WHO framework
and recent literature. An essential IHC panel was constructed to
categorise tumour cell lineage, proliferation, and entity-defining
molecular alterations. Validation emphasised antibody clone
reliability, internal controls, and interpretive thresholds.

Results: The essential panel included GFAP and OLIG2 to prove
glial lineage, and IDH1 R132H, ATRX and p53 for gliomas. INI1
and BRG1 identified rhabdoid tumours, while H3K27me3 and
H3K27M confirmed histone-altered gliomas. Ki-67 provided
insight into proliferative activity. Additional markers such as
BRAF V600E, LIN28A, and BCOR expanded diagnostic precision
in selected scenarios. Characteristic IHC combinations reliably
distinguished IDH-mutant astrocytoma (ATRX loss, p53+) from
oligodendroglioma (ATRX retained, p53-). Loss of H3K27me3
staining prompted further testing to identify diffuse midline
glioma. In young patients, negative IDH1 IHC warranted
sequencing to detect non-R132H variants, while in older adults,
IDH1 IHC-negative cases were generally accepted to be IDH wild-

type.

Conclusion: The essential IHC panel offers a reproducible,
resource-efficient approach to CNS tumour classification,
approximating molecular profiles where sequencing is
unavailable. Utilising IDH1 R132H, ATRX, p53, and H3K27me3
as a panel approach in adult diffuse gliomas, enables accurate
diagnosis and prognostic assessment, thereby enabling optimal
therapeutic decision-making. Incorporation of novel markers
further refines classification, underscoring the role of IHC as a
cornerstone of precision neuro-oncology.

Development of qualifications for phlebotomy
techniques

https://doi.org/10.36303/JMLSTSA.373

KThavar
Corresponding author, email: kathy.thavar@thembafuthi.co.za

Background: The Phlebotomy qualification began in 2006 using
the SAQA unit standard 59345 to train the outcomes, which
expired on June 30th, 2023. The Minister of Higher Education,
Science and Innovation, Honourable Blade Nzimande,
announced that all Pre-2009 Quialifications under the SAQA Act
must be re-registered with QCTO as an occupational qualification
according to the Occupation Qualification Sub Framework. The
OQSF provides directions, principles, limits, guidelines, and
facilitates the development and registration of quality assured
occupational qualifications from NQF Level 1 to 8. The PBMT
requested that the SMLTSA undertake and lead the development
process, which is headed by the Phlebotomy Scientific Advisory
Committee, SMLTSA EXCO representatives, and the Professional
Board for Medical Technology. After 23 months and overcoming
many obstacles, final approval from QCTO was received, allowing
the development process to begin.

Purpose or aim of the presentation: The aim of the presentation
is to highlight the structured and audited process that requires
to be followed during the qualification development process.
The development involves three phases. Phase 1 consists of
the application process, which includes QCTO acknowledging
and evaluating the application and providing feedback. Phase
2 requires the Quality Partner to develop and evaluate the
qualification, and Phase 3, the final phase, requires the QCTO to
evaluate and recommend the qualification for SAQA registration.

Expected outcome of the process: Upon completion of all
of the above phases of development, the qualification will be
registered and recognised for training. Career pathways and
articulation options will be included.

Strengthening quality from sample to result:
Pre-analytics, phlebotomy & POCT under ISO
15189:2022

https://doi.org/10.36303/JMLSTSA.374

T van Jaarsveld
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Background: Pre-analytical processes contribute to
approximately 70% of laboratory testing errors, often arising
from specimen collection, identification, or handling issues.
Phlebotomy (sample collection) and point-of-care testing
(POCT) are critical stages within this phase that directly
influence diagnostic accuracy and patient safety. The revised
ISO 15189:2022 standard, aligned with ISO 22870:2023 for POCT,
strengthens the emphasis on risk-based quality management,

competence, and traceability across all phases of testing.

Objective: To illustrate how integration of pre-analytical quality
control, standardised phlebotomy practices, and structured
POCT oversight under ISO 15189:2022 improves reliability,
compliance, and patient outcomes.

Methods: Key clauses of ISO 15189:2022 (7.2.2, 7.4, and 8.5)
were reviewed to identify requirements relevant to pre-analytics,
specimen collection, and POCT. Implementation approaches,

including staff training, authorisation, competency assessment,
and risk mitigation, were analysed within typical laboratory and

clinical workflows.

Results: Applying ISO 15189:2022 principles lead to measurable
quality improvements, including reduced haemolysis and
labelling errors, improved sample acceptance rates, consistent
POCT performance, and enhanced documentation. Integration
of laboratory oversight and operator competency ensures
harmonised standards from sample collection to result reporting.

Conclusion: Strengthening the interconnection between pre-
analytics, phlebotomy, and POCT under ISO 15189:2022 fosters
a unified quality culture. Embedding risk-based management
and continuous competence evaluation enhances accuracy,
compliance, and patient safety, supporting diagnostic excellence
in all testing environments.
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