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First session: Advanced Molecular Techniques 8:30-10:00

Moderators: Prof. Molham Al Habori, Prof. Waleed Al-Dobei, Ass. Prof. Fouad Seed

The PCR Revolution: From A Simple Idea to o ' = a
the Digital Age diniall aaal Jlgi.a - 8:30-8:45

Next Generation Sequencing: Introduction . ' ‘
and Principles dimlall xaal glaac /s 8:45-9:00

CRISPR in Medicine: From Gene Editing to o o
Rapid Diagnostics Glac ZMn /a 9:00-9:20
The Molecular Microbiome: Rewriting the

Rules of Cancer Immunotherapy gl plwzlla/sl - 9:20-9:40

Discussion 9:40 - 10:00

Galiia 10:00-10:35

Hirallg dealall Goei gayc 10:35-10:40
Cilyiwgull dwls +aalyiw 10:40- 11:00
Second session: Molecular Hematology 12:30- 11:00

Moderators: Prof, Hafth Al- Nood, Dr. Mohammad Maesser, Ass. Prof. Abdrahman Amar, Dr.
Ghada Abdulaziz

When Serology Isn't Enough: Blood Group o P
Genotyping in the Blood Bank @grall plepa /s 1100-11:15

Molecular Testing in Hematologic Malignan-
cies: Implications for Stem Cell Transplanta- zlaliadg/s  11:15-1 1:35
tion and Targeted Therapy

The importance of Molecular Markers in the . ‘ ‘
monitoring of CML @aSlyalga /s 11:35-11:55
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Factor V Leiden (G1691A) Prothrombin(-
G20210A) and MTHFR(C677T) mutations in Jaa aaalaanae/a 12:15-12:30
Yemeni subjects Tested for thrombophilia

Discussion 12:30- 12:45
Gyt jayc 12:45-12:50
JalAall M 12:50 - 01:00

Third session: Molecular Immunology
Moderators: Prof. Mutaia Abuarij, Prof. Arwa Othman, Dr. Nabeel Al Ashmori

Human Leukocyte Antigen (HLA) Class | and Il

Variants in Yemeni Population @2l glialu golw /5 1:00-01:20

Association between Human Leukocyte Anti-
gen B51 and Behcet'’s Disease in Yemeni pop- Olaei Jai/a  01:20-01:35
ulation

Investigation on the Relationship of PTPN22
With DMARD Efficiency in Autoimmune RA ITTEN rOJL”JJ9-"T/A 01:35-01:55
Patients

HPLC analysis of hemoglobin variants in Yem-
en: a retrospective study from Aulagi special- aiie Jran/a 01:55-02:10
ized laboratory records

Ji & 02:10-02:25
Quiality Control and Precision Medicine and Molecular Fourth session: 02:25-3:10

Moderators: Ass. Prof. Mahmoud Ogaili, Prof. Ali Al Zouri,
Dr. Yousr Abdul Hadi, Dr. Belques Al- Huraibi

Integrating Molecular Biology and Quality L .
Control and Safety in Medical Labs Olae Jlay/s - 02:25-02:40
Immunotherapy Strategies for Overcoming

Resistant Cancers: Current Trends and Future gisqll aic ymlha Jraa /a 02:40- 02:55
Prospects

Discussion 02:55-03:10
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Genetic Disorders: First session 8:00-10:30

Moderators: Ass.Prof. Mogahed Measar, Ass.Prof. Ebtesam Al-Zabedi, Dr. Sami Al-Dobai

Impact of Genomic Analysis in the Health

Care System Jalsllare quupaarm/al - 8:00-8:20

Molecular Biomarker Testing in Precision On-
cology: An Evidence-Based Framework for PATH P YENT YA 8:20-8:35
Clinical Implementation

A novel Homozygous CA5A gene Deletion in
Carbonic Anhydrase VA Deficiency Presenting
as Developmental Delay without Metabolic
Crisis

glely xanldana /s 8:35-8:50

From Karyotype to Genome: Optical Genome

Mapping (OGM) Redefining High Resolution . L O
Structural Variant Detection Beyond Convec- GHgell galm Juui /s 8:30-9:10
tional Cytogenetics

Preliminary Genetic Insights Neurological Dis-

orders in a Resource-limited Setting in Yemen gloalla/s - 910-9:25

Preimplantation Genetic Testing Before Em-
bryo Transfer: Clinical Applications, Molecular @Almll Arc juy /s 9:25-9:40
Advances, and Future Perspectives ;

Monogenic Diabetes in Yemen: From MODY
and Neonatal Diabetes to the Broader genetic
Spectrum -Molecular Insight Diagnosis Chal-
lenges

alll &um aew aglg /s 9:40-10:00

Whole Exome Sequencing in Neuromuscular 46114 JlaS /s 10:00-10:15

Disorders
Preimplantation genetic testing (PGD) SEX
Selection and Others Advanced Technique in 1an aaalagai/a 10:15-10:30
ART
Discussion 10:30- 10:45
Gilyiwgl dwla + dalyiwl 10:45- 11:05

Second session: Molecular Oncology
Moderators: Ass. Prof. Fouad Balkm, Ass.Prof. Mohammed Hajer,
Dr. Afeef Said Al-Nabhi, Dr. Adnan Bakrman
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Dr. Nawal Ali Al-Hanahana

Assistant Professor of Biochemistry and Molecular Bi-
ology - Faculty of Medicine and Health Science, Sana’a
University

Specialization in Molecular Medicine - University of Ma-
laya, Malaysia

Head of Biochemistry, Faculty of laboratory Medicine-21
September University of Medical and applied Sciences

The PCR Revolution: From a Simple Idea to

the Digital Age

Summary:

The Polymerase Chain Reaction (PCR), introduced in the 1980s, revolutionized mo-
lecular biology by enabling rapid and specific amplification of DNA. Initially limited
by manual processing and enzyme instability, the development of thermostable
DNA polymerases, particularly Taq polymerase, enabled automation and widespread
adoption. Subsequent innovations, including real-time quantitative PCR (qPCR) and
digital PCR (dPCR), have further enhanced sensitivity, precision, and quantification
capabilities.

Advances in enzymes, detection chemistries, and thermocycling platforms have
expanded PCR applications across clinical diagnostics, infectious disease detection,
oncology, and personalized medicine. Notably, digital PCR now enables absolute
nucleic acid quantification with unprecedented sensitivity, supporting early disease
detection and molecular monitoring.

This presentation examines the evolution of PCR from its conceptual origins to ad-
vanced digital platforms, highlighting key technological milestones and their im-
pact on modern genetic science. It also discusses emerging trends that position PCR
as a continuing driver of innovation in molecular diagnostics and research.
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Associate Prof. of Medical Microbiology and Immunolo-
gy. Faculty of Laboratory Medicine, 21 September Univer-
sity of Medical and applied Sciences. Vice Dean of Faculty
of Laboratory Medicine

Next-Generation Sequencing:
Introduction and Principles

Summary:

Next-Generation Sequencing (NGS) has revolutionized genomics by enabling mas-
sively parallel sequencing of millions of DNA fragments. The field’s transition began
with Second-Generation technologies, which require clonal amplification of DNA
libraries to enhance signal detection. A foundational principle in this era was Pyrose-
guencing, a «sequencing-by-synthesis» method that detects the release of inorgan-
ic pyrophosphate (PP_i) during nucleotide incorporation, converting it into a light
signal via enzymatic reactions. This was followed by the development of lon Torrent
technology, which shifted the detection principle from optics to semiconductor
sensing. lon Torrent measures the release of hydrogen ions (HA+) as a byproduct of
DNA polymerization; as nucleotides are incorporated, the resulting change in pH is
detected by a high-density array of micro-machined wells. While lon Torrent offered
speed and lower hardware costs, lllumina’s SBS (Sequencing by Synthesis) using flu-
orescently labeled reversible terminators eventually became the industry standard
due to its superior accuracy and massive throughput.

Despite the high accuracy of these «short-read» platforms, the limitations of 300bp
reads and PCR-induced bias led to the emergence of Third-Generation Sequenc-
ing. These «long-read» technologies sequence single molecules of DNA in real-time
without prior amplification. Two primary principles define this generation: Pacific
Biosciences' (PacBio) SMRT technology and Oxford Nanopore Technologies (ONT).
SMRT sequencing utilizes a Zero-Mode Waveguide (ZMW) to detect fluorescent
pulses as a polymerase incorporates bases at the bottom of a nanometer-scale well.
Conversely, Nanopore sequencing measures characteristic disruptions in an elec-
trical current as a DNA strand passes through a protein pore embedded in a syn-
thetic membrane. These long-read methods are now essential for resolving complex
structural variations and achieving seamless de novo genome assemblies. Together,
these diverse chemical, electrical, and physical principles have reduced the cost of
sequencing to levels that make precision medicine a clinical reality.
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Salah Adlat,

Ph.D. Assistant Professor of Medicine, Division of Gas-
troenterology and Hepatology, Mayo Clinic College
of Medicine and Science, Mayo Clinic, Rochester, Min-
nesota, USA

CRISPR in Medicine: From Gene Editing to

Molecular Diagnostics

Summary:

Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) technology
has transformed modern molecular biology and medicine. Originally discovered as
part of the adaptive immune system of bacteria, CRISPR-associated nucleases have
been repurposed as powerful tools for precise genome editing and biomedical in-
novation.

In recent years, CRISPR systems have also emerged as promising platforms for mo-
lecular diagnostics. Certain CRISPR enzymes, such as Cas12 and Cas13, exhibit tar-
get-activated collateral cleavage activity that enables highly sensitive detection of
specific nucleic acid sequences. This unique property has been harnessed to devel-
op rapid diagnostic technologies capable of identifying pathogens, genetic muta-
tions, and disease-associated biomarkers.

This lecture will introduce the biological principles underlying CRISPR systems and
explain how these mechanisms can be translated into diagnostic tools. Particular
emphasis will be placed on CRISPR-based detection platforms and their potential to
enable fast, accurate, and cost-effective molecular testing, especially in settings with
limited laboratory infrastructure.
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General Director and Senior Scientific Consultant,
Immune sciences Specialized Laboratory, Al-Moayed
Medical Network, Baghdad, Iraq

Lecturer, Al-Turath University, Baghdad, Iraq.

When Serology Isn’t Enough: Blood
Group Genotyping in the Blood Bank

Summary:

This lecture explains how blood group genotyping has become a practical de-
cision-support tool in the blood bank when serology is unreliable. It focuses on
three high-yield situations: recently transfused patients with mixed-field reactions,
DAT-positive or autoantibody cases where phenotyping is compromised and RhD
discrepancies such as weak versus partial D, especially in pregnancy. A simple esca-
lation pathway is presented, starting with targeted PCR, moving to multiplex pan-
els and using sequencing for unresolved cases. The session ends with clear geno-
type-to-action rules to speed blood selection and reduce alloimmunization.

Dr.: Waleed Bahaj, MD

Consultant Hematologist, Medical Oncologist, and Bone
Marrow Transplant & Cellular Therapy Specialist Indiana
Bone Marrow Transplant, Franciscan Health — Indian.

Molecular Testing Revolution in

Hematologic Malignancies: Transition to
Precision Medicine and Clinical Impact

(Background)

Molecular testing has fundamentally transformed hematologic malignancy man-
agement, enabling precision medicine through comprehensive genomic profiling,
minimal residual disease monitoring, and targeted therapies. Integration of these
technologies has revolutionized diagnosis, risk stratification, and treatment deci-
sion-making across acute myeloid leukemia, chronic lymphocytic leukemia, acute
lymphoblastic leukemia, and multiple myeloma.
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Dr. Fouad Ahmed Balkam Musalmani

Associate Professor of Clinical Pathology and Hema-
tolo-gy, Faculty of Medicine and Health Sciences - Al-
Huday-dah University PhD in Clinical Pathology (He-
matology) Assiut University, Egypt, 2008

Head of Hematology department - Faculty of Labo-
ratory Medicine, 21 September University of Medical
and applied Sciences.

The Importance of Molecular Study in the Diagnosis

and Monitoring of CML

Summary:

Chronic myeloid leukemia (CML) is a clonal myeloproliferative disorder character-
ized by the presence of the Philadelphia chromosome, resulting in the formation of
the BCR-ABL fusion gene with constitutive tyrosine kinase activity. This molecular
abnormality plays a central role in the pathogenesis, progression, and therapeutic
targeting of the disease. Advances in molecular diagnostics, particularly quantitative
polymerase chain reaction (PCR), have enabled sensitive detection and monitoring
of BCR-ABL transcript levels. Molecular monitoring has become an essential tool for
assessing treatment response, guiding therapeutic decisions, and predicting prog-
nosis. Targeted therapies such as tyrosine kinase inhibitors (TKls) have significantly
improved clinical outcomes by suppressing BCR-ABL activity. This article highlights
the importance of molecular markers in the diagnosis and monitoring of CML, and

evaluates their role in optimizing patient management.
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Professor of Microbiology and
Immunology

Faculty of Medicine and Health
Sciences-Sana’a University

The Molecular Microbiome: Rewriting
the Rules of Cancer Inmunotherapy

Summary:

Cancer immunotherapy has transformed modern oncology by harnessing the im-
mune system to fight cancer. Yet, a key paradox remains:

patients with similar tumor profiles, receiving the same treatment, often experi-
ence very different outcomes.

Why does immunotherapy work in some patients but fail in others?

Traditionally, attention has focused on tumor-related factors such as PD-L1 expres-
sion, tumor mutational burden, and genetic alterations. However, these alone do
not fully explain the variability in response.

Increasingly, the answer appears to lie beyond the tumor within the patient’s inter-
nal ecosystem: the microbiome.

The gut microbiome actively shapes immune function. Through microbial metab-
olites such as short-chain fatty acids, and signaling pathways including NF-kB, it in-
fluences immune priming and T-cell activity.

Notably, specific microbial patterns particularly Akkermansia muciniphila have
been linked to improved responses to immune checkpoint inhibitors.

These insights suggest the limitations of the “one-size-fits-all” approach. Microbi-
ome profiling may help predict treatment response, while targeted strategies, in-
cluding diet and fecal microbiota transplantation, offer new ways to enhance out-
comes.

Keywords: Microbiome, Immunotherapy, Treatment Response
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Dr. Nedal Fadl Noman

Head of General Quality Control Management and
development at Aulagi Med Specialized lab

Master of Clinical Biochemistry. Faculty of Medicine
and Health Sciences- Sana’a University.

Integrating Molecular Biology and Quality
Control and Safety in Medical Labs

Summary:

Molecular diagnostics represents a paradigm shift in clinical truth, where analytical
sensitivity is both the primary asset and the greatest vulnerability. In this field, the
clinical weight of a single molecule necessitates a rigorous Quality Assurance (QA)
framework that transcends mere compliance to ensure absolute sensitivity, specific-
ity, and reproducibility. This presentation outlines the scientific integration of mo-
lecular biology practices with international safety and quality standards, specifically
focusing on Polymerase Chain Reaction (PCR) workflows.

DR. ALl AL-ASHWAL

Senior Oncology Consultant - NOC.
Faculty of Medicine - Sana'a University

Principles of Molecular and Biomarker

Analysis in New Oncology Management

Summary:

The landscape of clinical oncology is undergoing a fundamental transformation,
moving away from a traditional «organ-of-origin» model toward a genomic-driven
framework. In this modern era, the biological «driver» of a tumor is often more clin-
ically significant than whether that tumor started in the lung, breast, or colon. This
shift has turned molecular profiling and biomarker analysis into the cornerstone of
effective oncology management.
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Dr. Gamil Taher Ahmed Abdul-Mughni

Associate Professor in the Department of Microbi-
ology and Immunology at the Faculty of Laboratory
Medicine, University of 21 September for Medical
and Applied Sciences

Immunotherapy Strategies for Overcoming

Resistant Cancers: Current Trends and
Future Prospects

Summary:

The treatment of resistant cancers has significantly advanced with immunother-
apy, offering new hope for patients with limited alternatives. Developing effective
therapies requires understanding the mechanisms of resistance and harnessing the
immune system’s potential. This review explores the dynamic interplay between
immunity and tumor evolution, detailing the mechanisms of resistance in cancer
and immunotherapeutic strategies designed to overcome these challenges. It fur-
ther examines clinical evaluations and outcomes, addressing the challenges and
limitations inherent in immunotherapy treatments. Real-world clinical evidence is
discussed alongside prospective paths for future research and therapeutic develop-
ment aimed at improving patient outcomes.
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Prof. Haba Morsi, MD PhD

Department of Neuromuscular Diseases
UCL Queen Square Institute of Neurology, London, UK

Impact of Genomic Analysis in the Health

Care System

Summary:

Genomic analysis has fundamentally transformed modern healthcare by shifting
the focus from reactive treatment to precision medicine. By decoding an individual’s
unique genetic blueprint, clinicians can now predict disease susceptibility, diagnose
rare conditions with unprecedented speed, and implement pharmacogenomics to
ensure patients receive the right drug at the right dose. This integration not only
improves patient outcomes through personalized care but also enhances systemic
efficiency by reducing trial-and-error prescribing and prioritizing early intervention.
Ultimately, genomics serves as the backbone of a more proactive, data-driven, and
effective health care system.

Genomic analysis has fundamentally transformed modern healthcare by shifting
the focus from reactive treatment to precision medicine. By decoding an individual’s
unique genetic blueprint, clinicians can now predict disease susceptibility, diagnose
rare conditions with unprecedented speed, and implement pharmacogenomics to
ensure patients receive the right drug at the right dose. This integration not only
improves patient outcomes through personalized care but also enhances systemic
efficiency by reducing trial-and-error prescribing and prioritizing early intervention.
Ultimately, genomics serves as the backbone of a more proactive, data-driven, and
effective health care system.
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PhD in Human Genetics and Molecular Biology, Egypt.

Assistant Professor of Human Genetics and Molecular
Biology, Department of Biochemistry and Molecular Bi-
ology, Faculty of Laboratory Medicine, 21 September
University for Medical and Applied Sciences

Optical Genome Mapping: Redefining

High-Resolution Structural Variant
Detection in Clinical Cytogenetics

Summary:

This presentation explores the transformative role of Optical Genome Mapping
(OGM) in modern genetic diagnostics. While traditional cytogenetic techniques,
such as karyotyping and Fluorescence In Situ Hybridization (FISH), remain funda-
mental, they are limited by low resolution and the need for cell culture. Likewise,
Next-Generation Sequencing (NGS) is widely regarded as the gold standard for de-
tecting small-scale variants; however, it has limited sensitivity in identifying complex
structural variations (SVs), particularly in repetitive or balanced genomic regions.

The lecture outlines the technical principles of OGM, a non-sequencing technology
that utilizes ultra-high molecular weight DNA to generate high-resolution physical
maps of the genome. By imaging linearized DNA within nanochannel arrays, OGM
provides orders-of-magnitude higher resolution than conventional karyotyping, en-
abling the detection of a broad spectrum of SVs, including balanced translocations,
inversions, and complex rearrangements.

Key clinical applications are highlighted, emphasizing OGM’s utility as a compre-
hensive single-platform solution for hematological malignancies and its ability to
improve diagnostic yield in rare diseases where conventional methods are incon-
clusive. The presentation concludes by underscoring the complementary role of
OGM and NGS, advocating for an integrated multi-omics approach to achieve com-
prehensive precision medicine and resolve complex genomic alterations in routine
clinical diagnostics.
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Dr. Khaled Saleh

Department of internal Medicine
Faculty of medicine

Thamar University, Thamar, Yemen
Email : khneuro74@gmail.com

Preliminary Genetic Insights into

Neurological Disorders in a Resource-
Limited Setting in Yemen

Summary:

Neurological disorders represent a significant cause of morbidity in Yemen, yet
their genetic underpinnings remain largely unexplored due to limited resources, di-
agnostic infrastructure, and the ongoing national conflict. This pilot study aimed to
investigate the genetic etiology of common neurological disorders within a Yemeni
cohort, despite the challenges of a small sample size. Methods: A cross-sectional
study was conducted on a carefully selected cohort of patients diagnosed with vari-
ous neurological disorders (including epilepsy, intellectual disability, and movement
disorders) at a major tertiary center in Yemen. Due to constrained recruitment capa-
bilities and the rarity of the conditions.

Keywords: disorders, neurological, genetic

Dr. Nojoud Ahmed Hussin Jameel

- Embryologist &Supervisor of |.V.F &Genetic lab.
-Master of Microbiology. Faculty of Medicine and Health
Sciences- Sana’a University.

Preimplantation genetic testing (PGD) Sex

Selection Advanced Technic in ART.

Summary:

Preimplantation genetic testing (PGD) is a screening test that can be performed
on embryos created via in vitro fertilization (IVF) to genetically analyze the embryos
prior to transfer. IVF is a requirement in order to obtain embryos for PGD. After eggs
are retrieved and fertilized in the lab, the embryologist will perform assisted hatch-
ing on the embryos to help obtain cells for testing. When the embryo reaches the
8 cells stage, one of the cells on the outside of the embryo is biopsied and sent for
genetic analysis
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PhD Genetics & Molecular Biology Consultant.
University Putra Malaysia (UPM).

Founder and General Manager- YAS Lab for Medical Anal-
ysis.

Head of Genetics Unit- I-lab Specialized Medical Labs.

Preimplantation Genetic Testing in

the Genomic Era: Redefining Embryo
Selection

Summary:

The Evolution of Embryo Selection For decades, the “Holy Grail” of Assisted Repro-
ductive Technology (ART) was simply achieving a clinical pregnancy. Embryologists
relied almost exclusively on morphological grading—selecting embryos based on
their visual appearance under a microscope. However, we now know that even the
most “perfect-looking” embryo can be chromosomally abnormal. This realization
shifted our focus from how an embryo looks to what it is at the molecular level.

The Burden of Aneuploidy

Genetic abnormalities, particularly aneuploidy (an abnormal number of chromo-
somes), are the leading cause of implantation failure and spontaneous miscarriage,
especially as maternal age increases. In the context of a global trend toward delayed
parenthood, the integration of genetics into the IVF lab is no longer a luxury—it is a
clinical necessity.

Defining PGT

Preimplantation Genetic Testing (PGT) represents a sophisticated intersection be-
tween high-resolution genomics and clinical embryology. By utilizing Next-Genera-
tion Sequencing (NGS), we can now screen embryos for:

1. Aneuploidies (PGT-A): To ensure a balanced chromosomal count.

2. Monogenic disorders (PGT-M): To break the cycle of inherited genetic diseases
within families.

3. Structural Rearrangements (PGT-SR): To address complex chromosomal translo-
cations.

The Shift to the Blastocyst Stage

Modern PGT has moved away from the Day 3 cleavage-stage biopsy toward the
Day 5/6 Trophectoderm biopsy. This shift has significantly reduced the risk of em-
bryonic damage and provided a more representative DNA sample, leading to more
reliable diagnostic outcomes.

Closing the Gap
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Dr. Mojahed Ali Measar

Ass.Prof. of Neurology Department, Faculty of Med-
icine
Rector of 21 September University

Genetics of Brain Tumor

Summary:

Brain tumors, categorized as primary or secondary, present a significant global
health burden with a combined annual age-adjusted incidence rate of 26.05 per
100,000. The 2021 WHO Classification of Tumors of the Central Nervous System
(WHO CNS5) has transitioned the diagnostic paradigm from purely histological as-
sessments to an integrated molecular framework.

Molecular Classification: The molecular drivers of CNS tumors are categorized into
five functional domains that dictate tumor behavior and clinical outcomes:

- Epigenetic Modulators & Oncohistones: Markers such as IDH1/2 and H3-K27M de-
fine specific entities like adult diffuse gliomas and diffuse midline gliomas, respec-
tively.

« Growth Signaling (Oncogenes): EGFR amplification is a hallmark of primary glio-
blastoma, while BRAF mutations serve as actionable targets in circumscribed as-
trocytic gliomas.

« Tumor Suppressors: Mutations in TP53, PTEN, and NF1/2, alongside CDKN2A/B ho-
mozygous deletions, play critical roles in cell cycle regulation and tumor progres-
sion.

+ Telomere Maintenance: TERT promoter mutations enable replicative immortality
and serve as aggressive “red flags” in IDH-wildtype tumors.

« DNA Repair: MGMT promoter methylation is established as the primary predictor
of sensitivity to alkylating chemotherapies like Temozolomide.

Implementation Strategy: For resource-constrained environments like Yemen, a
tiered diagnostic strategy is recommended to align with international standards:
- Tier 1 (Local/Essential): Utilization of cost-effective immunohistochemistry (IHC)

for critical markers including IDH1 (R132H) and ATRX.

« Tier 2 (Targeted): Application of PCR-based testing for MGMT methylation and rar-
er IDH mutations in young patients.

« Tier 3 (Regional Referral): Transport of Formalin-Fixed Paraffin-Embedded (FFPE)
blocks to regional centers for advanced molecular characterization of unclassified
or rare cases.

Conclusion: Integrating molecular genetics into CNS tumor classification is essen-
tial for accurate diagnosis and personalized treatment. By adopting a structured,
tiered approach, clinical practitioners in limited-resource settings can maximize di-
agnostic yield and optimize patient management.
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Whole Exome Sequencing in
Neuromuscular Disorders

Summary:

This lecture highlights the transformative role of Whole Exome Sequencing (WES)
in the diagnosis and management of neuromuscular disorders (NMD). It traces the
evolution of molecular techniques—from PCR and Sanger sequencing to next-gen-
eration sequencing (NGS)—and emphasizes how WES has revolutionized clinical
practice by enabling comprehensive genetic profiling.

Key Points
Importance of Genetic Testing: Genetic testing provides accurate diagnosis, iden-

tifies carriers, supports prenatal screening, personalizes treatment, and facilitates
genetic counseling.

Impact on NMD: Over 650 genes are now linked to neuromuscular disorders. WES
enables precise identification of pathogenic variants, improving patient care.

Therapeutic Advances: Targeted therapies for Duchenne Muscular Dystrophy (e.g.,
eteplirsen, golodirsen, viltolarsen, casimersen) and Spinal Muscular Atrophy (e.g.,
nusinersen, risdiplam, onasemnogene) demonstrate how genetic insights directly
inform treatment.

Diagnostic Utility: WES achieves an overall diagnostic yield of ~60%, depending
on kit design and study methodology. Clinical utility lies in guiding management
decisions.

Not AIlWES Tests Are Equal: Different kits vary in coverage (e.g., inclusion of mtDNA,
CNVs).Reanalysisand physician-laboratory collaboration enhance diagnosticyield.

Comparison with WGS: WGS offers broader coverage, detecting non-coding var-
iants and repeat expansions, with a slightly higher diagnostic yield, but at greater
cost and complexity.

Case Study: A Sudanese patient with progressive muscle weakness was diagnosed
with a novel deep intronic CAPN3 mutation after WES reanalysis, underscoring the
importance of phenotype-driven reinterpretation.

Take-Home Messages
WES performance varies by kit; clinicians should inquire about coverage.

Reanalysis of variants of uncertain significance (VUS) every 6-12 months is recom-
mended.

Close communication between clinicians and laboratories is essential.

Negative WES results may warrant phenotype revision and reanalysis before mov-
ing to WGS.

Incidental findings and carrier status can provide additional value to patients.

This lecture reinforces WES as a cornerstone of modern neuromuscular diagnostics,
bridging molecular insights with clinical care and therapeutic innovation.
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Dr. Waleed Saeed Abdo Hebat Allah

PhD in Biochemistry and Molecular Biology, Sana’a
University

Deputy Director of Training Department

National Center for Central Public Health Laborato-
ries

Monogenic Diabetes in Yemen: From
MODY and Neonatal Diabetes to the

Broader Genetic Spectrum - Molecular
Insights and Diagnostic Challenges

Summary:

Monogenic diabetes encompasses rare genetic disorders resulting from sin-
gle-gene mutations affecting pancreatic beta-cell function. In Yemen, where con-
sanguineous marriage rates are high, the prevalence of recessive forms increases,
making understanding these subtypes a national health priority.

This lecture explores the molecular mechanisms of major monogenic diabetes
categories. Maturity-Onset Diabetes of the Young (MODY) includes nine confirmed
subtypes, notably MODY2 (GCK) disrupting glucose sensing, and MODY3 (HNF1A) af-
fecting beta-cell development. In neonatal diabetes, KCNJ11 and ABCC8 mutations
cause potassium channel disorders inhibiting insulin secretion, with most cases
transitioning to sulfonylureas. At the severe end, MEDS syndrome (Microcephaly, Ep-
ilepsy, Diabetes) exemplifies endoplasmic reticulum stress disorders, where IER3IP1,
YIPF5, and TMEM167A mutations lead to proinsulin accumulation, ER stress, and ap-
optosis, explaining combined pancreatic and neurological involvement.

In Yemen, limited diagnostic resources pose significant challenges, with most cases
misdiagnosed as type 1 or 2 diabetes, depriving patients of optimal treatment. This
lecture emphasizes building local diagnostic capacity, establishing national regis-
tries, and raising awareness among Yemeni physicians about early molecular diag-
nosis to improve outcomes and prevent complications.
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Dr. Munib Othman

Senior clinical Geneticist

Head of Oncogenetic Group

PhD in Molecular Medicine

Friedrich Schiller University Jena, Germany

Hereditary Cancer Syndromes: Genetics,
Diagnosis and Management

Summary:

Hereditary cancer syndromes (HCSs) are inherited disorders characterized by an
increased risk of developing specific cancers due to germline pathogenic variants
in cancer-predisposition genes transmitted from parents to their offspring. These
syndromes frequently exhibit recognizable familial patterns, including clustering of
the same cancer type among close relatives, early-onset malignancies, or the occur-
rence of multiple primary tumors in a single individual.

International guidelines from the NCCN and ESMO emphasize the importance of
early identification of individuals with increased genetic susceptibility in order to
enable effective cancer prevention and optimized clinical management.

Pathogenic variants in genes such as BRCA1, BRCA2, MLH1, MSH2, APC and TP53
are associated with several well-characterized hereditary cancer syndromes, includ-
ing hereditary breast and ovarian cancer syndrome, Lynch syndrome, familial ade-
nomatous polyposis and Li-Fraumeni syndrome.

Current guidelines recommend comprehensive risk assessment based on person-
al and family history, the appropriate use of multigene panel testing and genetic
counseling. Management strategies include risk-adapted surveillance, preventive
interventions and targeted therapies when appropriate, supported by a multidis-
ciplinary approach aimed at improving cancer prevention, early detection, and pa-
tient outcomes.
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The First Scientific Conference of Faculty of Laboratory Medicine

Consultant in Laboratory Medicine (PhD in Molecular Bi-
ology and Medical Microbiology Diagnosis)

Assistant Professor, Faculty of Medicine and Health
Sciences, Aden University

Head of the Department of Laboratory Medicine, Queen
Arwa University

Deciphering the Surrender: Stripping
Superbugs of Their Genetic Armor

Summary:

Antimicrobial resistance (AMR) represents one of the most significant global health
crises of the 21st century, with deaths directly attributable to resistant pathogens
reaching 1.27 million in 2019 and projected to hit 10 million annually by 2050. The
primary driver of this crisis is horizontal gene transfer (HGT), which allows for the
rapid dissemination of resistance genes across diverse bacterial populations. This
presentation explores the revolutionary role of CRISPR-Cas systems prokaryotic
adaptive immune systems as precision tools to “strip” bacteria of their genetic armor.
We detail the mechanisms by which CRISPR-Cas can be repurposed for the selective
elimination of AMR genes, the resensitization of multidrug-resistant pathogens (su-
perbugs), and the safeguarding of beneficial probiotics. Furthermore, we evaluate
the current landscape of delivery vehicles, including bacteriophages and nanoparti-
cles, and address the critical challenges of off-target effects and evolving resistance
to CRISPR-based therapeutics.

Tool in routine clinical diagnostics Field. Integrating qPCR-based screening into
standard Yemeni protocols can significantly enhance patient management, opti-
mize antibiotic stewardship, and strengthen national surveillance efforts for pneu-
mococcal diseases.
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Dr. Hamdi Al-Hakimi

M.D. in Community Medicine & Master in Epidemiol-
ogy (Medical Statistics)

Assistant Professor and Researcher in Al Applications
for Clinical Diagnosis

Artificial intelligence in Diagnosis and

Prognosis

Summary:

This lecture by Dr. Hamdi Alhakimi explores the intersection of computer science
and healthcare, focusing on how Al systems learn through trial and error to assist in
medical diagnosis and prognosis.

Core Al Concepts

The presentation outlines the technical foundations required to build reliable med-
ical models:

Model Optimization: The goal is to balance overfitting (learning noise) and under-
fitting (being too simple) to ensure the Al generalizes well to new patient data.

Key Algorithms: * Support Vector Machine (SVM): Used for tasks like predicting pa-
tient mortality by adjusting parameters like y

Random Forest (RF): Operates like a «team of medical experts» where multiple de-
cision trees collaborate on a diagnosis.

Neural Networks (NN): Learns complex patterns, such as medical image analysis, by
adjusting «weights» through backpropagation.

2025 Clinical Advancements
The lecture highlights seven major global initiatives set for 2025:

DeepSeek LLMs (China): Large language models integrated into hospital triage and
electronicrecords.

Al Ambient Scribes (USA): Tools saving over 15,000 hours of documentation time
for clinicians.

Breast Screening Al (Netherlands): Improving cancer detection sensitivity by 8.4%.

Genomic Risk Prediction (USA): Al models clarify genetic risks using data from mil-
lions of health records.

Tsinghua Agent Hospital (China): An experimental system featuring autonomous
Al doctors across 21 specialties.

Al Ultrasound (Italy): Portable devices providing real-time guidance for cardiac
scans.

CMS WISeR Model (USA): A national pilot using Al to reduce wasteful health spending

Q®
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GENETIC ABNORMALITY
- Alpha thalassemia
- Beta thalassemia
- Gausher disease
- Familial Mediterranean fever (FMF)
- Congenital adrenal hyperplasia (CAH)
« Haemochromatosis
«HLA B27 < HLA B50
«HLA B51
« Cystic Fibrosis
- Cardiovascular Diseases Genetic risk
- Lactose intolerance
- Celiac disease
« Spinal Muscle Atrophy (SMA)
« BRAF, KRAS, NRAS
« BRCA1,2 PANAL PCR
- EGFR

FISH ONCOLOGY FOR LEUKEMIA DIAGNOSIS
» ERBB2 (HER2/NEU) breast cancer of chromosome 17
by FISH

» Chronic Lymphocytic Leukemia (CLL) of
chromosome by FISH

» Acute Lymphocytic Leukemia (ALL) of chromosome
by FISH

» Acute Myeloid Leukemia (AML) of chromosome by
FISH

» Myelodysplastic Disorder (MSD) of chromosome by
FISH

» Multiple Myeloma (MM) of chromosome by FISH

«JAK-2 V617 F Mutation/ JAK-exone12
« MPN Panel ( CALR- (Jak-2 mutant)

Thrombophilia profile
- Factor V ledien gene Mutation
- Prothrombin Il gene Mutation
- MTHFR gene Mutation
- CVD Profile genitic

HLATYPING
-HLA ABCDR
-HLA ABCDQ DR -HLA DQ
-HLA B 27 (Ankylosin spondylitis-Reiter's
disease-acute anterior uveitis)
-HLA B50 - B51( Behcets Syndrome )

-HLA DR4 -HLA B16
-HLA A1,B8,DW3 -HLA B7 ( Psoriasis)
-HLA BW15 -HLADQ 1 &2
-HLA A -HLAB
-HLAC -HLADR
VIRAL LOAD by PCR
+ HBV DNA
+ HCV RNA
+ HCV Genotyping

« HIV RNA

Infertility screening by Genetic (FISH & PCR)
- PGD for IVF
- Karyotyping Study
-Y Chromosome Micrdeletion PCR
- X/Y by FISH(Sex Selection )
- Turner Syndrome
- Triple-X Syndrome
- Additional X-Chromosome
- Trisomy of Chromosomes 13, 18, and 21 (Patau,
Edward's, Down) Syndrome by FISH
- Monosomy X By Fish (Turner Syndrome)
- Klinefelter Syndrome (47,XXY)

Next-Generation Sequencing (NGS)
- Whole Exome Sequencing
- Whole Genome Sequencing
- Muscle Atrophy
- CNV Diseases
- Genetic Testing for Newborns
- Carrier Screening
- Infertility Testing

Resperatory Viral & Bacterial
Pathogen Panel PCR
- H,influenza A,B
-H1IN1
- Covid19
- Human adenovirus
- Human bocavirus
- Human coronavirus HKU1
- IBV-IAV-HPIV
- HMPV
-HA
- Mycoplasma pneumoniae
- Human Parainfluenza virus 1,2,3,4

Neru viral & bacterial meningitis by PCR
- Human Herpesvirus (HSV1)
- Human Herpesvirus (HSV2)
- Varicella Zoster Virus (VZV)
- Human Herpesvirus (HH-V-6)
- Parvovirus (B19)
- Enterovirus (EV)
- Human Herpesvirus (HH-V-7)
- S,pneumina
- S,agalactiae
- N,meningitis
- Listeria monocytecyte
- E,coli

Sexually Transmitted Diseases by PCR
- Chlamydia trachomatis )
- Neisseria gonorrhea
- Ureaplasma urealyticum
- Mycoplasma hominis
- Mycoplasma gentialium
- Treponema pallidum
- HIVRNA
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Cytogenetic (FISH) Tests :

» Trisomy of chromosomes 13,18, and 21
(Patau , Edward's, Down ) syndrome by FISH

» X/Y by FISH (Sex selection)

» Monosomy X by FISH (Turner Syndrome)

» Klinefelter Syndrome (47,XXY)

» BCR/ABL1 plus chromosomes 22,9 by FISH
» CLL of chromosome 12 by FISH

» ERBB2 (HER2/NEU) breast cancer of
chromosome 17 by FISH

» Chronic Lymphocytic Leukemia (CLL) of
chromosome by FISH

» Acute Lymphocytic Leukemia (ALL) of
chromosome by FISH

» Acute Myeloid Leukemia (AML) of
chromosome by FISH

» Myelodysplastic Disorder (MSD) of
chromosome by FISH

» Multiple Myeloma (MM) of chromosome by FISH
» Lymphoma of chromosome by FISH
» Cytopenia of chromosome by FISH

@ » Karyotyping or chromosomes analysis .
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Dr. Sherif Abdel Fattah Ibrahim

PhD - Michigan State University - USA - Specialization
in Medical Genetics

Professor and Researcher at the University of Eastern
Finland

A Humanized Bone-Marrow-on-a-
Chip Model for Quantifying Cell Fate

Decisions in B-Cell Development and
Leukemia Initiation

Abstract:

Background: Leukemia remains a major global health challenge, characterized by a
fundamental disruption in the cell-fate decision-making process between hemato-
poietic stem cell (HSC) proliferation and differentiation. Traditional animal models
often fail to recapitulate the complexities of the human bone marrow (BM) niche,
particularly for the lymphoid lineage. Understanding how niche-derived signals
modulate the G1/S regulatory hub is critical for identifying early triggers of lymph-
oblastic leukemia.

Methods: We established a humanized, individualized bone marrow-on-a-chip
(BMOC) model using primary cells from single donors. The platform integrates um-
bilical cord blood (UCB)-derived CD34+ hematopoietic stem progenitor cells (HSPCs)
with human umbilical vein endothelial cells (HUVECs) and mesenchymal stem cells
(MSCs) either from bone marrow (BMSCs) or Wharton's Jelly (WJ-MSCs) within a mi-
crofluidic fibrin gel environment. The development of vascular structures and the
emergence of B-cell lineage, CD19+ cells, were assessed using Immunophenotyping
and confocal microscopy.

Result: Preliminary results demonstrate successful B-lymphoid differentiation, evi-
denced by the emergence of CD19+ cells within 15-21 days. We found that co-cul-
ture with both MSCs and HUVECs is essential for lymphoid development. However,
BMSCs supported better vascular network development and faster B-cell differenti-
ation (15 days) compared to WJ-MSCs (21 days).

Conclusion: Our findings demonstrate that the humanized BMOC model is a
high-fidelity platform capable of recapitulating the complex multicellular interac-
tions required for B-lymphoid differentiation. The absolute requirement for co-cul-
ture with both MSCs and HUVECs, along with the accelerated kinetics observed in
BMSCs compared with WJ-MSCs, highlights the critical sensitivity of hematopoietic
fate to specific niche components. Ultimately, this individualized BMOC model offers
a powerful, animal-free tool for identifying early leukemic triggers and developing
targeted, patient-specific therapeutic strategies.

Keywords: Differentiation, Lymphoid, MSCs
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The First Scientific Conference of Faculty of Laboratory Medicine

Associated Professor of Hematology
Head of the Hematology Department- Faculty of Medi-
cine and Health Sciences- Sana’a University-Yemen

Factor V Leiden (G1691A), Prothrombin
(G20210A) andMTHFR (C677T)

Mutations in Yemeni Subjects Tested for
Thrombophilia

Abstract

Background: The Factor V Leiden (G1691A), Prothrombin gene (G20210A) and
MTHFR (C677T) mutations are the significant biomarkers for evaluation of tendency
for venous thrombosis. The objective of our study was to assess the frequency of FVL
(G1691A), PT (G20210A) and MTHFR (C677T) variants in Yemeni subjects tested for
thrombophilia.

Methods: Our study included 441 thrombophilia subjects (138 subjects for FVL
(G1691A) mutation, 164 subjects for PT (G20210A) mutation and 139 for MTHFR
(C677T) mutation) who were genotyped by method of SNP Genotyping Assay (Real
Time PCR Kits), and the allele frequencies of variants were calculated. The laboratory
data of patients tested were reviewed and analyzed in the Aulaqi specialized medi-
cal laboratories.

Results: FVL (G1691A) mutation was present in 10% of all subjects (heterozygotes:
10%, homozygotes mutant: 0%). PT (G20210A) mutation was found in 8.5% of sub-
jects (heterozygotes: 7.3%, homozygotes mutant: 1.2%) and MTHFR (C677T) muta-
tion in 39.5% of subjects (heterozygotes: 34.5%, homozygotes mutant: 5%).

Conclusion: This study reports high prevalence of FVL (G1691A), PT (G20210A) and
MTHFR (C677T) mutations among subjects with thrombophilia. Consequently, gen-
otyping of those mutations has a priority in the evaluation of subjects with throm-
bophilia and clinical conditions correlated with an elevated risk of thrombosis.

Keywords: Thrombophilia, Venous Thromboembolism, Factor V Leiden (G1691A),
Prothrombin (G20210A), MTHFR (C677T), Mutation, Yemen
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Dr. Sami Sultan Al-Dabei

Masters’ Degree in Medical Microbiology, Sana’a Uni-
versity

General Manager of Aulaqgi Specialized Medical Lab-
oratories

Human Leukocyte Antigen (HLA) Class |
and Il Variants in Yemeni Population

Sami Sultan Ahmed, Waleed Hasan Al-Marrani, Nedal Noman
Abstract

Background: Human leukocyte antigen (HLA) molecules play an important role in
immune cells by presenting foreign antigens that cause an immunological response.
As a result, they are related to disease susceptibility and translatability. However, in-
formation on HLA antigen distribution among the Yemeni population remains lim-
ited. Therefore, this study aimed to determine the frequency of HLA antigens in the
Yemeni population.

Methods: A retrospective cross-sectional study was conducted at Aulaqgi Special-
ized Medical Laboratory in Sana’a, including 4,117 related and unrelated healthy in-
dividuals who were donors for kidney, bone marrow and liver transplantation over
an 8-year period between 2018 and 2026. HLA genotyping was performed using
PCR-SSP, qPCR and Luminex techniques. The allelic typing frequencies were analyz-
ed using Epi Info software version 7.2

Results: The study showed that the Yemeni population had high diversity in both
HLA classand class Il alleles. In total, eighteen different HLA-A, twenty-nine different
HLA-B, thirteen different HLA-C, thirteen different HLA-DRB1 alleles, and five differ-
ent HLA-DQB1 alleles were identified. Among HLA-A alleles, A*02 showed the high-
est frequency (32.29%), followed by HLA-A*68 (8.3%) and HLA-A*03 (7.8%), while
B*51 was the most prevalent allele at the HLA-B locus (18.82%), followed by B*50
and B*53, all with a frequency between 8.58% and 7.84%. For the HLA-C locus, the
most common alleles were C*06 (17.50%), C*07 (14.96%), and C*04 (14.08%). In HLA
class Il, the three most frequent dominant alleles were DRB1*04 (21.67%), DRB1*03
(18.0%), and DRB1*07 (11.36%). For the HLA-DQB1 alleles, DQB1*03 showed the
highest frequency (35.71%), followed by DQB1*02 (26.79%) and DQB1*06 (16.96%).

Conclusions: These findings highlight that HLA markers in the Yemen population
are genetically diverse and provide important baseline data for future studies on
immunogenetics, disease association, and transplants. The most common alleles
were HLA-A*02, B51, C*06, DRB1*04, and DQB1*03, indicating their predominant
presence in this population. Additional research involving wider populations is sug-
gested to confirm these patterns and explore their clinical and epidemiological sig-
nificance.

Keywords: HLA, Allele frequency, Pcr-ssp, Al-Aulaqi Specialized Laboratory, Yemen
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Head of General Quality Control management and de-
velopment at Aulagi Med Specialized lab

Master of clinical biochemistry faculty of medicine and
health sciences- Sana'a University.

Association between Human Leukocyte

Antigen B51 and Behcet’s Disease in
Yemeni population

Nedal Noman, Sami Sultan, Mohammed Hajjer
Abstract

Background: Behcet’s disease (BD) is a chronic, systemic inflammatory vasculitis
of unknown etiology, characterized by recurrent oral and genital ulcers, cutaneous
lesions, ocular manifestations, and multisystem involvement. This study aimed to
assess the association between HLA-B51 and BD and explore its relationship with
clinical features among Yemeni patients.

Methods: This retrospective study analysed data from 103 BD patients at Aulaqi
Medical Lab, Sana’a, Yemen, over 8 years (2017-2026). HLA-B51 genotyping used
PCR-SSP and Luminex techniques. Statistical analysis was conducted using SPSS
version 22.

Results: Out of 103 patients, 37 (35.9%) were HLA-B51 positive, representing over a
third. Among them, 56.8% were males, 43.2% were females, 80% were from Sana’a,
and 20% were from other Yemeni cities. HLA-B51 positivity was not significantly as-
sociated with age (p=0.982) or gender (p=0.503).

Conclusion: This study revealed that HLA-B51 is present in approximately one-third
of Yemeni patients with Behcet’s disease, aligning with previous reports. The pres-
ence of oral ulcers in all HLA-B51 positive patients suggests a potential link between
HLA-B51 and this clinical feature. Larger multicentre studies are required to validate
these findings and further explore their clinical implications.

Keywords: Behcet’s disease, Human leukocyte Antigen HLA-B51, PCR-SSP, Aulaqi
lab, Yemen.
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Dr. Anwar Salem Alhussain

PhD Researcher in Medical Molecular Genetics — Pakistan.
Faculty Member, Faculty of Medicine - Seiyun University
Former Head, General Hematology Department
Central Laboratory - Wadi Hadhramout Branch.

Investigation the relationship of PTPN22
with Disease-Modifying Antirheumatic

Drug Efficacy in Autoimmune Rheumatoid
Arthritis Patients.

Abstract

Background: Rheumatoid arthritis (RA) is a chronic autoimmune disorder influ-
enced by genetic and environmental factors. The PTPN22 gene, particularly the
rs2476601 polymorphism, has been implicated in immune regulation and suscepti-
bility to autoimmune diseases, and may affect therapeutic response.

Aimed: This study aimed to investigate the association between PTPN22 rs2476601
(C>G) polymorphism and the efficacy of methotrexate (MTX) in patients with rheu-
matoid arthritis. Methods: A case—control study was conducted, including 90 RA pa-
tients and 100 healthy controls. Genotyping of the PTPN22 rs2476601 polymorphism
was performed. All patients received methotrexate as a first-line disease-modifying
antirheumatic drug (DMARD). Treatment response was evaluated using the Disease
Activity Score (DAS28). Statistical analysis was performed to assess the association
between genotypes and treatment response.

Results: The distribution of PTPN22 genotypes showed differences between RA
patients and controls. A significant reduction in DAS28 scores was observed among
responders compared to non-responders following methotrexate therapy (p <
0.001). However, no statistically significant association was found between PTPN22
rs2476601 genotypes (including CG genotype) and methotrexate treatment re-
sponse (p > 0.05).

Conclusion: While methotrexate demonstrated significant clinical efficacy in re-
ducing disease activity, the PTPN22 rs2476601 polymorphism was not significantly
associated with treatment response. These findings suggest that PTPN22 may not
serve as a reliable predictive biomarker for methotrexate efficacy in RA patients,
highlighting the need for further studies to identify genetic determinants of ther-
apeutic response. Keywords: Rheumatoid Arthritis, PTPN22, rs2476601, Methotrex-
ate, DMARDs, Treatment Response, Pharmacogenetics.
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HPLC Analysis of Hemoglobin Variants in
Yemen: A Retrospective Study of Aulaqi

Specialized Laboratory Records

Dr. Jamil Obaid1, Dr. Sami Sultan2, Mojahed Ali Measar3, Ghamdan Ahmed
Al-Tahish4

1-Associate Professor of Inmunohematology Ibb University

2- Master’s degree in Medical Microbiology, Sana’a University/ General Man-
ager of Aulaqi Specialized Laboratory.

3- Associate Professor of Neurosurgery Department, Faculty of Medicine, 21
September University

4- Associate Prof. of Medical Microbiology and Immunology. Faculty of Lab-
oratory Medicine, 21 September University of Medical and applied Sciences

Abstract

Background. Hemoglobinopathies represent the most common heterogeneous
group of monogenetic red cell disorders globally. The prevalence rates vary across
different geographic regions and ethnic groups. Precise and rapid diagnosis is es-
sential for reducing associated morbidity and mortality. This single-center study
aimed to evaluate and characterize the patterns of hemoglobin variants prevalent
in Yemen.

Methods. The retrospective study analyzed the laboratory records of 1,492 pa-
tients at Aulaqui specialized laboratories during 2024. Hemoglobin variant analysis
was performed using the Bio-Rad D-10 high-performance liquid chromatography
(HPLC) analyzer utilizing cation-exchange column. Cases were classified according
to confirmed clinical and chromatographic profiles.

Results. HPLC analysis revealed hemoglobin abnormalities in 415 cases (27.8%).
The most frequent classifications include sickle cell anemia (125 cases), sickle cell
trait (137 cases), and various thalassemia syndromes and other variants (143 cases).
Rare compound states were identified: 2 cases of sickle-HbC disease and one case
of sickle beta-thalassemia disease. In addition, there were a variety of thalassemia
subtypes frequent among Yemeni patients.

Conclusions. CE-HPLC is proficient technology in hemoglobinopathy screening,
providing quantitative and qualitative results that are accurate, sensitive, and repro-
ducible. Study findings highlight the prevalence of sickle cell disease and thalassem-
ia in Yemen. Detection of these cases is critical not just for symptomatic diagnosis

but also for carrier detection in premarital and prenatal screening.

Keywords: HPLC, Sickle cell anemia, Thalassemia, Aulaqi Specialized Laboratory, Yemen
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Dr. Mohammed Baalwi

Consultant Clinical Genetic and Metabolic Disorder Ge-
netic Section Children Hospital King Fahd Medical City.
Clinical Genetic and Metabolic Disorder fellowship pro-
gram Deputy

A novel Homozygous CA5A Gene Deletion
in Carbonic Anhydrase VA Deficiency

Presenting as Developmental Delay
without Metabolic Crisis

Abstract

Background: Carbonic anhydrase VA deficiency is a rare autosomal recessive dis-
order caused by biallelic mutations in the CA5A gene. Patients present with acute
metabolic decompensation including hyperammonemia in infancy albeit a good
outcome. We report three children from the same Saudi tribe with a novel homozy-
gous deletion in CA5A gene, manifesting predominantly as developmental delay
without hyperammonemia and major metabolic crises.

Methods: Diagnostic work-up included clinical, biochemical, neuroimaging, and
genetic analyses through WES and WGS with family segregation analysis.

Results: The first patient, a 3-year-old girl, presented with global developmental
delay, corpus callosum thinning, and mild periventricular leukomalacia on brain
MRI. The second patient, a 7-year-old girl born to consanguineous parents, had de-
layed motor and language milestones with persistent speech delay, microcephaly,
and mild to moderate intellectual disability, but normal metabolic and neuroimag-
ing findings. Her younger sister, aged 4 years, showed mild speech delay without
additional clinical abnormalities with biochemical investigations in both siblings un-
remarkable. None presented with classic neonatal hyperammonemia. A pathogenic
homozygous loss of 16.5 kb (exons 3-7) in CA5A gene (chr16:87921735-87,938,510
NM_001739.2) was identified in all the three children with the parents and healthy
siblings carrying the variant in heterozygous state.

Conclusion: CA-VA deficiency may present with non-specific neurodevelopmental
delay without metabolic decompensation. Genetic analysis remains the cornerstone
for identifying atypical cases with novel mutations in a rare disease and recognition
of this atypical presentation is essential for awareness of the disease.
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Engineering High-Fidelity Lentiviral
Platforms for Stable Expression of KRAS

3'-UTR Variants: A Robust Strategy for
Molecular Oncology Studies

Abstract :

Background: KRAS mutations are among the most frequent genetic alterations in human
malignancies, with codon 12 and 13 mutations serving as primary drivers of oncogenesis.
Beyond coding sequence (CDS) mutations, the post-transcriptional regulation of KRAS—
specifically through the miRNA let-7 binding site within the 3’-untranslated region (3'-UTR
LCS6)—plays a pivotal role in gene expression. Polymorphisms in the LCS6 region can dis-
rupt miRNA-mediated repression, potentially leading to dysregulated oncogenic signaling.
However, investigating these intricate regulatory mechanisms across diverse cellular con-
texts requires stable, high-fidelity expression systems that overcome the inherent limitations
of transient transfection, such as rapid plasmid dilution and inconsistent gene dosage. This
study aimed to establish a robust lentiviral-based methodology for the stable expression of
KRAS variants (G12V and LCS6), providing a standardized molecular platform for long-term
mechanistic research in oncology.

Methods: We developed complex expression constructs by independently cloning the
KRAS coding sequences and 3'-UTR regions, followed by their sequential assembly into the
pLenti-CMV-GFP-2A-Puro lentiviral vector. The resulting plasmids, pLenti-KRAS-CDSm-LCS6n
(normal LCS6) and plLenti-KRAS-CDSm-LCS6mM (mutant LCS6), were utilized to generate
high-titer lentiviral particles in 2A packaging cells. These particles were then used to achieve
stable genomic integration in model cell lines. Stable populations were established through
optimized puromycin selection and validated via fluorescence microscopy and quantita-
tive real-time PCR (gPCR) to ensure genetic stability and consistent mRNA expression. Sub-
sequently, the engineered constructs were introduced into a panel of distinct cancer cell
lines via transfection, enabling comparative analysis of KRAS-associated signaling pathways
across diverse cellular backgrounds.

Results: Our modular cloning strategy ensured the precise assembly and orientation of the
CDS-UTR variants, overcoming technical barriers associated with direct sequence integra-
tion. The lentiviral delivery system achieved near 100% transduction efficiency, as confirmed
by sustained and uniform GFP fluorescence over multiple cellular passages. Molecular val-
idation through gPCR confirmed robust and consistent mRNA levels for both normal and
mutant LCS6 variants. This methodology provided a highly reproducible and standardized
resource, ensuring that the genetic modifications remain stable for downstream characteri-
zation without the loss of expression typical of transient methods.

Conclusion: We report a versatile and high-fidelity methodology for the stable expression of
oncogenic regulatory variants. This lentiviral platform effectively bridges the gap between mo-
lecular engineering and functional modeling, serving as a foundational tool for investigating

post-transcriptional regulation and miRNA-target interactions across multiple cancer types.
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Molecular Biomarker Testing in

Precision Oncology: An Evidence-Based
Framework for Clinical Implementation

Abstract

Background: Molecular biomarker testing has become a fundamental component
of precision oncology, guiding therapeutic decisions across multiple malignancies.
The increasing availability of targeted therapies and next-generation sequencing
(NGS) technologies requires standardized approaches for molecular testing and
clinical implementation.

Methods: This manuscript reviews current evidence and professional society rec-
ommendations from organizations including the National Comprehensive Cancer
Network, American Society of Clinical Oncology, College of American Pathologists,
and Association for Molecular Pathology. Key topics include clinical indications for
testing, multigene panel strategies, laboratory validation standards, and interpreta-
tion of molecular results.

Results: Multigene panel testing using next-generation sequencing is now pre-
ferred for most advanced solid tumors because it enables simultaneous detection
of multiple actionable genomic alterations while conserving limited tissue samples.
Combined DNA- and RNA-based sequencing improves detection of gene fusions,
while circulating tumor DNA testing provides a complementary minimally invasive
approach when tissue is unavailable.

Conclusions: Standardized molecular testing frameworks improve diagnostic ac-
curacy and support optimal selection of targeted therapies in modern oncology
practice.
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Evaluation of Multidrug Resistance Pattern

and Extended Spectrum B -Lactamase
Genes of Proteus mirabilis Isolated from UTI

Abstract

Background: and Objective: Urinary tract infections (UTI) represent the most com-
mon bacterial infections among patients visiting medical city at Baghdad. However,
treatment of such infections is compounded by emergence and spread of multidrug
resistant uropathogens associated with extended-spectrum B-lactamases (ESBLs).
In this study, we aimed to evaluate the multidrug resistance and prevalence of ESBL
genes among clinical isolates of Proteus mirabilis causing UTlIs.

Methods: A total of 21.3 (32/150) isolates of Proteus mirabilis were isolated from
UTls specimens. Antimicrobial susceptibility of all Proteus mirabilis isolates was de-
termined by the standard Kirby Bauer disk diffusion method for several antibiotics,
evaluation of multidrug resistance pattern and polymerase chain reaction (PCR) was
performed for blaCTX-M, bla-TEM and bla-SHV genes amplification in Proteus mira-
bilis

Results: Proteus mirabilis was identified in 21.3% (32/150) of specimens. A total of
53.1% (17/32) isolates were considered as MDR, The MDR isolates showed 12 anti-
biotic resistance patterns to 3-9 antibiotics. Among the 32 isolates included in this
study, 19 (59.4%) were B-lactamase producers. 12 isolates (37.5%) were ESBL pro-
ducers, as determined by DDST test, the blaSHV gene was the most common 83.3%
(10/12), followed by blaCTXM 75% (9, 12) and blaTEM 66.6% (8/12).

Conclusion: The high rate of multidrug resistance and the diverse presence of
ESBL genes (blaSHV, blaCTXM, blaTEM) among P. mirabilis isolates in Baghdad are
concerning. Since 53.1% of these isolates are MDR, empirical treatment of UTls is
increasingly difficult. These results suggest that molecular screening for resistance
genes is a vital tool for effective infection control and tailored antibiotic therapy.

Keywords: Proteus mirabilis, UTls, MDR, ESBLs, PCR.
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Assessment of Physicians’ Knowledge
and Clinical Awareness of Genetic&

Molecular Testing in Sana’a City, Yemen:
A Cross-Sectional Study

Talal Y. Algahtani1*, Ibrahim H. Al-Subol2, Ahmed S. Hudna3 4.Nabil H. Alowiri
1Department of Medical Laboratory Science, Faculty of Medicine & Health
Sciences, University of Science and Technology (USTY), Sana‘a, Yemen
2Department of Basic Medical Sciences, Faculty of Medicine & Health Scienc-
es, University of Science and Technology (USTY), Sana‘a, Yemen
3Department of Pediatrics, Faculty of Medicine & Health Sciences, University
of Science and Technology (USTY), Sana’a, Yemen. 4Department of Biochem-
istry and Molecular Biology, Faculty of Laboratory Medicine, 21 September
University for Medical and Applied Sciences

Abstract

Background: Genetic & molecular testing is a cornerstone of modern personalized medi-
cine, offering significant opportunities for early diagnosis and disease prevention. In Yemen,
where consanguinity rates are high, the prevalence of genetic disorders necessitates a high
level of physician awareness. This study aimed to evaluate the level of knowledge regarding
genetic &molecular testing among physicians in Sana‘a City, Yemen, and to identify the de-
mographic factors influencing their understanding.

Methods: A cross-sectional study was conducted between January and March 2025. A total
of 384 physicians were surveyed from four public and two private hospitals in Sana’a City
using a self-administered questionnaire. Data were analyzed using the Chi-square test to
determine the association between demographic variables and the level of knowledge.

Results: The study included participants with a mean age of 35.5 + 11.7 years. The findings
revealed that 66.1% of physicians demonstrated poor knowledge regarding genetic molecu-
lar testing, while only 33.9% exhibited a good knowledge level. While awareness was high for
common infectious disease PCR tests (HBV/HCV = 80%) and thalassemia screening (= 65%), it
was significantly lower for advanced genomic technologies like whole-genome sequencing
(25.8%) and whole-exome sequencing (24.0%). Notably, consultants and those with more
than 10 years of experience showed significantly higher knowledge scores compared to jun-
ior residents (p < 0.05).

Conclusions: There is a substantial knowledge gap among physicians in Sana’a concern-
ing modern genetic and molecular testing applications. These results underscore the urgent
need for integrating medical genetics into continuing medical education (CME) and clinical
training programs to improve the utilization of genomic medicine in Yemen'’s healthcare sys-
tem.

52

Keywords: Genetic & Molecular Testing, Physicians' Knowledge, Genomic Medicine, Sana’a,
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Molecular Surveillance of Streptococcus
pneumoniae in Yemeni Paediatric

Population: Evaluating the Diagnostic
Accuracy and Clinical Impact of Real Time -PCR

Abstract

Background: Streptococcus pneumoniae is a significant human opportunistic
pathogen responsible for invasive and non-invasive pneumococcal diseases world-
wide. Quantitative PCR (RealTime-PCR) has emerged as a powerful tool for detecting
and characterizing pneumococcal infections. This investigation aimed to evaluates
the diagnostic performance of Quantitative PCR (qPCR) compared to culture-based
methods in detecting Streptococcus pneumoniae.

Methods: A cross-sectional survey was conducted in Aden City, Yemen, between
January and July 2022, among 385 symptomatic and asymptomatic Yemeni children
aged 2-17 years. Nasopharyngeal swab specimens were collected and analysed us-
ing conventional culture methods and quantitative real-time PCR (gPCR) for the de-
tection of Streptococcus pneumoniae.

Results: qPCR detected Streptococcus pneumoniae in 220 samples, while culture
identified 171 positive cases. gPCR exhibited a sensitivity a99.5% and demonstrat-
ed100% specificity in comparison to the conventional technique. The positive pre-
dictive value of gPCR was 100%, while the negative predictive value was determined
to be 99.4%. Furthermore, the qPCR achieved a 99.7% accuracy rate.

Conclusion: The qPCR demonstrated superior diagnostic performance for the de-
tection of Streptococcus pneumoniae carriage compared to conventional culture
methods. Its high precision, rapid turnaround time, and 99.7% accuracy under-
score its potential as a critical tool in routine clinical diagnostics Field. Integrating
gPCR-based screening into standard Yemeni protocols can significantly enhance
patient management, optimize antibiotic stewardship, and strengthen national sur-
veillance efforts for pneumococcal diseases.
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Superiority of Molecular Techniques

Over Conventional Microscopy in
Detecting Blastocystis hominis and Its
Subtypes in Colorectal Cancer Patients

Yaser Ali Hussein Musawa1, Fatma Esenkaya Tasbent2
1Department of Microbiology, Faculty of Laboratory Medicine, 21 September University for
Medical & Applied Sciences, Sana‘a, Yemen.

2 Department of Microbiology, Meram Faculty of Medicine, Necmettin Erbakan University, Kon-
ya, Turkiye

Abstract

Background: Blastocystis hominis is the most frequently reported protozoan in stool ex-
aminations worldwide. However, its clinical significance whether commensal or pathogenic
remains controversial. Traditional diagnostic methods, particularly light microscopy, have
limited sensitivity and specificity, potentially underestimated true prevalence and failing
to provide genetic characterization. This study aimed to demonstrate the superiority of ad-
vanced molecular techniques real-time quantitative PCR (RT-qPCR) and next-generation se-
quencing (NGS) over conventional microscopy for detecting B. hominis and identifying its
subtypes in colorectal cancer (CRC) patients compared to healthy controls.

Methods: A total of 70 CRC patients and 30 healthy controls were included. Stool samples
were examined by: (1) direct microscopy with Lugol staining, (2) Giemsa staining, and (3)
RT-gPCR targeting the 18S rRNA gene. Positive samples by RT-qPCR were further analyzed
using Oxford Nanopore NGS for subtype identification. Serum TNF-a levels were measured
by ELISA to assess systemic inflammation.

Results: Microscopy detected B. hominis in only 28.6% of CRC patients and 20% of con-
trols. In contrast, RT-qPCR revealed positivity in 42.9% of CRC patients and 66.7% of controls,
demonstrating significantly higher sensitivity (p=0.029). RT-qPCR detected 1.5-fold more
cases in CRC patients and 3.3-fold more cases in controls compared to microscopy. NGS
enabled precise subtype identification, revealing ST3 as the predominant subtype in both
groups (53.3% in CRC, 45% in controls), followed by ST1, ST5, ST7, ST9, and ST2. Microscopy
could not differentiate between subtypes. TNF-a positivity was detected only in CRC patients
(20%) but showed no correlation with B. hominis status.

Conclusion: Molecular techniques particularly RT-gPCR and NGS demonstrate clear supe-
riority over conventional microscopy in both detection sensitivity and genetic characteriza-
tion of B. hominis. RT-gPCR identified significantly more positive cases, while NGS provided
critical epidemiological data through subtype analysis. These findings highlight the indis-
pensable role of advanced molecular diagnostics in parasitology and their potential to re-
shape our understanding of host—parasite interactions in diseases such as colorectal cancer.

Keywords: Blastocystis hominis, molecular diagnostics, real-time PCR, next-generation se-
quencing, microscopy, colorectal cancer, subtype analysi
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Molecular surveillance of Plasmodium
falciparum histidine-rich protein 3/2

(pfhrp3/2) gene deletions in Tehama
region-Yemen 2023
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Dr. Methaq Assada, National Malaria Control Program, Ministry of Health and Environment.
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Dr. Muaath A. Al-Safani, Faculty of Laboratory Medicine, 21 September University.
Abstract

Background: In Yemen’s Tehama region, Plasmodium falciparum malaria diagno-
sis relies heavily on HRP2-based Rapid Diagnostic Tests (RDTs). However, the emer-
gence of pfhrp2/3 gene deletions threatens the efficacy of these tools. This study
investigated the prevalence of these deletions to determine if the WHO-defined 5%
threshold for changing diagnostic policy has been reached.

Methods: A facility-based cross-sectional study was conducted between Septem-
ber and November 2023 across 20 districts in Al-Hudaydah and Hajjah. A total of
4,183 symptomatic patients were screened using microscopy and SD Bioline RDTs.
Molecular analysis (multiplex qPCR) was performed on 78 selected samples at the
London School of Hygiene & Tropical Medicine (LSHTM) to characterize pfhrp2/3
deletions.

Results: Microscopy confirmed a P. falciparum prevalence of 14.1% (590/4,183).
Among the 39 gPCR-confirmed P. falciparum cases, the prevalence of pfhrp2 or dou-
ble deletions was 10.3%, while pfhrp2/3 double deletions specifically occurred in
2.6% of cases. Crucially, the prevalence of false-negative HRP2-RDT results directly
attributable to these deletions was 5.1% (2/39). Non-genetic factors, particularly low
parasite density and microscopy errors, also contributed significantly to diagnostic
discordance.

Conclusion: The study confirms that the prevalence of false-negative RDTs due to
pfhrp2/3 deletions has reached the 5% threshold recommended by the WHO for
a policy revision. There is an urgent need to transition from exclusive HRP2-based
RDTs to LDH-based or combination RDTs and to strengthen microscopy quality and
molecular surveillance across the region.

Keywords: P. falciparum, pfhrp2/3 deletions, Malaria, RDT, Tehama, Yemen
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6- Faculty of Laboratory Medicine, 21 September University.

Abstract

Background: Tuberculosis (TB) remains a critical public health challenge in Yemen, requiring
rapid and accurate diagnostic tools to ensure early treatment and control. This study evaluat-
ed the diagnostic performance of the Xpert MTB/RIF Ultra assay compared to traditional Zie-
hl-Neelsen (ZN) smear microscopy and culture in a high-volume reference laboratory setting.

Methods: A retrospective study was conducted at the National Reference Laboratory in Sa-
na’'a, analyzing 886 clinical specimens from suspected pulmonary and extra-pulmonary TB
cases. Diagnostic methods included ZN smear microscopy, Xpert Ultra, and primary culture
on Ogawa medium. Drug susceptibility testing (DST) was performed on Lowenstein-Jensen
(L-J) medium. Performance metrics were calculated using culture as the reference gold
standard.

Results: Among 876 samples with valid culture results, Xpert Ultra demonstrated a sensi-
tivity of 98.6% and a specificity of 43.8%. In comparison, ZN smear microscopy showed a
sensitivity of 89.9% and a specificity of 69.1%. Xpert Ultra provided an incremental yield of
12.0% (n=70) by identifying TB in smear-negative, culture-positive cases. Discrepant find-
ings, including 54 Xpert-positive/culture-negative cases, likely reflect the detection of pauci-
bacillary or non-viable bacilli by molecular methods that failed to grow in solid culture.

Conclusion: Xpert MTB/RIF Ultra significantly outperforms ZN smear microscopy in sen-
sitivity and provides a critical advantage in rapid case detection and rifampicin resistance
monitoring. These findings support the prioritization of Xpert Ultra as the primary diagnostic
tool within the National Tuberculosis Program in Yemen to improve diagnostic accuracy and
public health outcomes.

)

Keywords: Advanced Molecular Techniques, Tuberculosis, Drug Resistance, Yemen
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Machine Learning Approaches for
Detecting Pre-analytical Errors in Clinical

Laboratories: A Systematic Comparative
Analysis

1Dr. Abdulrahman Mohammed Obaid, 2Dr. Awadh Ali Abdo Mohammed
Faculty of Engineering and Computer, 21 September University of Medical
and Applied Sciences

Abstract

Background: Pre-analytical errors are the most common type of error in clinical lab-
oratory testing, accounting for approximately 60-70% of all errors in these laborato-
ries, thus necessitating the development of more effective detection tools. Machine
learning techniques, as an alternative to traditional methods, have shown promis-
ing potential for improving quality control in clinical laboratories. This study aims to
review and analyze recent applications of machine learning in pre-analytical error
detection across various environments and types.

Methods: The methodology of this study involved a systematic review of fifteen re-
search papers on algorithms published between 2019 and 2024, including extreme
gradient boosting (XGBoost), neural networks, support vector machines (SVMs), and
clustering methods. Performance was evaluated using standard metrics, including
the area under the accuracy and recall curve (PR-AUC), the area under the operat-
ing characteristics curve (ROC-AUCQ), positive predictive value (PPV), specificity, and
sensitivity.

Results: The XGBoost algorithm demonstrated the best results in detecting WBIT
test errors (Area under the curve: 0.98-0.99), while neural networks outperformed it
in multivariate testing. The SVM algorithm proved effective in detecting hemolysis,
jaundice, and hyperlipidemia (Area under the curve: 0.90-0.98). Significant differ-
ences in the positive predictive value (0.9%-35.6%) were observed depending on
the error prevalence.

Conclusion: Machine learning algorithms have significant potential for improving
quality control methods used in pre-analytical error detection. In particular, the XG-
Boost algorithm and neural networks demonstrated excellent capabilities in detect-
ing WBIT test errors and in multivariate quality control tests. Comparative analysis
revealed that using a multi-algorithm approach that combines error detection with
laboratory-specific tests yields the best results. Future research should focus on ex-
ternal validation studies, practical application evaluations, and the development of
an integrated approach for multivariate error detection.

Keywords: machine learning, pre-analytical errors, clinical laboratory, Wrong Blood
in Tube, delta check, XGBoost, neural networks, quality control, comparative study w
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Dr. Talal Yahya Al-Qahtani

Consultant in Molecular and Microbial Diagnostics

Assistant Professor, College of Medicine and Health
Sciences, University of Science and Technology
Director of Elab Specialized Medical Laboratories

Molecular Epidemiology and Genotyping
of Human Papillomavirus (HPV) in Sana’a
and Aden, Yemen: A Retrospective Study

of High-Risk and Low-Risk Patterns (-2019
2025)

1Talal Y.Al-qahtani1*, Sami S.Ahmed2, Youser A.Noman3,Mustafa T.Khal-

id4,Ghamdan A. Al-Tahish5

1Department of Medical Laboratory Science, Faculty of Medicine & Health
Sciences, University of Science and Technology (USTY), Head of iLab Sana’a,
Yemen

2Genera manager of Al AuLagi Laboratories Yemen

3Head of Genetic iLab, Yemen

4Department of Genetic iLab, Yemen

5Associate prof. of medical microbiology and Immunology, Faculty of Labora-
tory Medicine. 21September of Medical and Applied Sciences

Abstract:

Background: Human Papillomavirus (HPV) is a major global health concern, being the pri-
mary driver of cervical cancer. In Yemen, there is a critical gap in reliable molecular data re-
garding HPV prevalence and its specific genotypes. This study aimed to bridge this gap by
assessing HPV prevalence and identifying both high-risk and low-risk genotypes among pa-
tients in Sana’a. and Aden.

Methods: A retrospective, cross-sectional study was conducted on 91 participants (85.7%
female) at Aulagi and iLab laboratories between 2019 and 2025. HPV DNA was detected and
genotyped using PCR-based analysis of the L1 gene to classify high-risk and low-risk types.

Results: The overall prevalence of HPV was 23.1% (21/91). Among the detected cases: Low-
Risk (LR) Genotypes: Accounted for 61.9% (13/21) of the positive cases. High-Risk (HR) Geno-
types: Accounted for 38.1% (8/21) of the positive cases, including oncogenic strains like HPV
16,18,35 and 51. A significant correlation was found between the 27-37 age group and viral
infection (p. = 0.001). Notably, the study recorded a significant spike in cases in 2025 (16.5%
prevalence) compared to previous years (p = 0.007). Regarding specimen efficiency, cervical
swabs yielded the highest detection rate at 42.8%.

Conclusions: Despite the predominance of low-risk genotypes, the presence of high-risk
strains (38.1% of infections) poses a significant oncogenic threat to the Yemeni population.
The findings advocate for the transition from conventional screening to molecular PCR di-
agnostics and the urgent integration of HPV vaccines into national public health programs.

Keywords: Human Papillomavirus (HPV), Genotypic Characterization, Molecular Epidemiol-
ogy, PCR, High-Risk HPV, Sana’a, Aden, Yemen, Cervical Cancer.
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The First Scientific Conference of Faculty of Laboratory Medicine

Assistant Professor of Clinical laboratory at Dhamar Uni-
versity- Yemen.

Molecular Epidemiology of Metallo beta
Lactamases in Acinetobacter baumannii

Abstract:

Background: Carbapenem resistance mediated by metallo beta lactamases (MBL)
in Acinetobacter baumannii is a global challenge due to its rapid spread and limited
therapeutic options.

Objective: To determine the prevalence of MBL in A. baumannii isolates in hospital-
ized patients by both phenotypic and genotypic methods.

Methods: The clinical samples were collected from inpatients and subcultured on
routine culture media for growth. Identification of bacteria along with antimicrobial
sensitivity testing was done by VITEK -2 Compact (bioMerieux). Antibiotics that were
not tested by VITEK-2 were tested manually by Kirby-Bauer disk diffusion method
according to CLSI 2017 and EUCAST 2016 guidelines. The isolates which were re-
sistant to carbapenem (imipenem and/ or meropenem) were tested by phenotypic
(imipenem-EDTA combined disk method) and genotypic method for presence of
common metallo beta lactamases genes (blalMP, blaNDM, blaGIM, blaVIM, blaSPM
and blaSIM).

Results: 84 non duplicate A.baumannii were isolated out of 947 pathogenic gram
negative isolates. Majority (47.6%) of isolates were obtained from tracheostomy/en-
dotracheal/bronchoalveolar lavage (TT/ET/BAL) followed by sputum (21.4%). None
of the isolates were found to be resistant to colistin and tigecycline. 73 (86.9%) iso-
lates were found to be carbapenem resistant, among these 60 (82.2%) were found
to be MBL positive by phenotypic and 32 (43.2%) by genotypic method. MBL genes
detected were blaNDM (39.7%), blaGIM (2.7%) and blaVIM (1.4%). None of the iso-
lates were positive for blalIMP, blaSPM and blaSIM.

Conclusion: The prevalence of MBL in carbapenem resistant isolates of A.bauman-
nii was 87.7%. blaNDM was the most common gene detected. No significant differ-
ence was found in the ability of phenotypic and genotypic methods for MBLs detec-
tion. The resistance rate of the A.baumannii is high for most antibiotics except for
polymyxins (E&B) and tigecycline.

Key words: Metallo beta Lactamases, Acinetobacter baumannii, Carbapenem.
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Dr. Ghada Mohammed Abdullah Abdulaziz

MSc in Clinical Hematology
Hematology Specialist
Al-Aulaqgi Laboratories, Aden — Yemen

Patterns of Peripheral Cytopenia in
Hematological Malignancies: A Single-

Center Retrospective Study from Aden,
Yemen

Abstract:

Peripheral cytopenias, including anemia, thrombocytopenia, bicytopenia, and
pancytopenia, are common findings in patients with hematological malignancies
(HMs) and often necessitate bone marrow evaluation for definitive diagnosis. This
study aimed to determine the spectrum of HMs and their association with various
patterns of peripheral cytopenia at a major oncology center in Aden, Yemen.

Methods: This descriptive, retrospective study included 70 patients diagnosed with
HMs at the Hematology Department of the National Oncology Center, Aden, be-
tween January 2019 and December 2020. All patients underwent comprehensive
assessment including history, physical examination, full blood count, and bone mar-
row aspiration/biopsy. Data were analyzed using SPSS version 26, with a p-value <
0.05 considered statistically significant.

Results: Peripheral cytopenia was present in 84.3% (n=59) of HM patients. The
median age was 50 years, with a male-to-female ratio of 1.5:1. Bicytopenia was the
most common pattern (52.5%), followed by isolated anemia (27.1%), pancytopenia
(10.2%), and isolated thrombocytopenia (10.2%). Acute leukemias constituted 61.0%
of cases among cytopenic patients, with Acute Lymphoblastic Leukemia (ALL) and
Acute Myeloid Leukemia (AML) being the most frequent subtypes. A significant as-
sociation was found between AML and both pancytopenia (83.3% of pancytopenic
cases) and isolated thrombocytopenia (50.0% of isolated thrombocytopenic cases)
(p<0.05). Conversely, Multiple Myeloma (MM) was significantly associated with nor-
mal peripheral blood counts (36.4% of non-cytopenic cases) (p<0.05). Bone marrow
examination in cytopenic patients frequently revealed hypercellularity, decreased
erythrocyte precursors, and decreased megakaryocytes, indicative of ineffective he-
matopoiesis and marrow infiltration.

Conclusion: Peripheral cytopenia is highly prevalent among HM patients in Aden,
with bicytopenia being the dominant pattern.The strong association between acute
leukemias and severe cytopenias underscores the aggressive nature and advanced
presentation of these malignancies in this population. These findings are crucial for
guiding diagnostic strategies and clinical management in resource-limited settings
and emphasize the importance of prompt bone marrow examination in patients
with unexplained multi-lineage cytopenia.

Keywords: Peripheral cytopenias; pancytopenia; bicytopenia; hematological ma-
lignancies; acute leukemia; Yemen.



Assistant Professor Dr. Abdulrahman Amer

anpdoll uhll dal Jgil wnolell joigall

The First Scientific Conference of Faculty of Laboratory Medicine

Ph.D. in Clinical Laboratory Science (Hematology), Pra-
mukhswami Medical College, Seeada Patel University.
Director of the Scientific Research Center, Al-Saida Uni-
versity.

Member of the Conference Scientific Committee

Case Study on the Status of Laboratory
Medicine in Dhamar Governorate - Yemen

Case Study on the Status of Laboratory Medicine in Dhamar Governorate -
Yemen Dr. Abdulrahman Amer

Abstract :

The state of laboratory medicine in Dhamar Governorate reflects a significant par-
adox within Yemen's health sector. On the one hand, there is a notable acceleration
in the acquisition of academic qualifications and an expansion of educational pro-
grams. On the other hand, there is limited improvement in the quality of laboratory
services and professional practice.

Firstly: The Academic Aspect (Qualification)

Dhamar Governorate is experiencing a broad educational movement in laborato-
ry medicine. Several academic institutions contribute to the training of specialized
personnel, most notably Dhamar University (public), which is moving toward de-
veloping postgraduate studies, and private universities (Al-Saeeda, Al-Hikma, and
Genius). This is in addition to medical institutes that award diplomas in laboratory
technology. This diversity in educational outputs meets labor-market needs at var-
ious levels. However, it simultaneously raises questions about the quality of quali-
fications and the extent to which the outputs of certain institutions align with the
required professional standards.

Secondly: The Professional Aspect (Practice and Services)

In contrast, the governorate's laboratories face persistent challenges that mirror
the national situation. Most prominent are the near-complete absence of quality
control systems and effective supervision, as well as weak material capabilities, in-
cluding a lack of modern equipment and essential supplies. More importantly, there
is a failure to utilize qualified personnel in professional practice. This decline has
eroded confidence in local diagnostic results, forcing many patients to travel to Sa-
na'a to obtain an accurate and reliable diagnosis, at the expense of their time, effort,
and financial resources.

Conclusion

Due to the diversity of its educational institutions, Dhamar Governorate produces a
qualified cadre of graduates. However, the laboratory infrastructure and regulatory
systems remain inadequate. This negatively impacts the quality of diagnostic servic-

es provided to citizens and undermines trust in the local health system.
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