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1- heterogeneous

2- proto-oncogenes

3- tumor suppressor

4- cell cycle regulators
5- Natural selection

6- Group phenotypic composition (GPC)
7- Microenvironment

8- One-size-fits-all

9- genomics

10 proteomics

11- Metabolomics

12- Transcriptomes

13- Personalized medicine
14 Information Science
15- Omics
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16- the network of networks
17- Personalized medicine

18- The European Union’s Horizon Advisory Group
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Targeted Therapies Pioneering Articles Main Indicators
HER2—T§rget (Slamon et al., 2000) Breast cancer
Therapies

Non-small cell lung
cancer and
colorectal cancer

EGFR Inhibitors (Lynch et al., 2004)

Melanoma with BRAF
mutations and non-small
cell lung cancer

MEK Inhibitors (Adjei et al., 2008)

Ovarian cancer, breast
cancer, and pancreatic
cancer with BRCA
mutations

PARP Inhibitors (Fong et al., 2010)

BRD4 Inhibitors ~ (Delmore et al., 2011) No specific cancer

Non-small cell lung
cancer

ROSI Inhibitors (Shaw et al., 2014)

CDK_4/6 (Finn et al., 2016) HER2-negative breast
Inhibitors cancer
Medullary thyroid cancer
RET Inhibitors  (Drilon et al., 2020) wiith IR oot

lung cancer with RET
rearrangements

Colorectal cancer and

KRAS Inhibitors
lung cancer

(Hong et al., 2020)
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19- interdiciplinary

20- System medicine

21- Gefitinib

22- Epidermal growth factor receptor
23- Herceptin

24- Imatinib

25- Chronic myelogenous leukemia
26- Pembrolizumab
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27- Cybernetic

28- Driver mutations

29- Tumor heterogeneity

30- Group phenotypic composition
31- Microenviroment
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32- Fitness
33-Tumor microenvironment
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34- Neo-adjuvant therapy
35- Shrink

36- Adaptive therapy

37- Tissue & liquid biopsy
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Personalized medicine in oncology
Dr. Sh. Nemati
DCLS, Ph.D. in Medical Genetics

Abstract

Cancer is one of the leading causes of mortality worldwide, and the incidence of new cases continues to rise. This disease results
from uncontrolled cellular proliferation, a process rooted in stable genomic alterations. Such mutations can drive extensive and
impactful changes across multiple levels, including proteins, metabolites, transcripts, and signaling pathways. Since multiple
factors contribute to the onset of cancer, the disease manifests in diverse forms. In other words, cancer is not a single disease,
and therefore a uniform therapeutic approach cannot be applied to all types. In this context, personalized medicine has emerged
as a novel strategy. Within this approach, each tumor mass is regarded as a unique entity, and by analyzing the molecular profile
of tumor cells, a specific and tailored treatment is designed for that tumor. According to evolutionary theory, tumor cells are
constantly competing and even cooperating with other cellular groups within a tumor mass. Consequently, their molecular markers
are continuously changing. Thus, effective targeted therapy requires precise knowledge of the molecular mechanisms involved in
the initiation and progression of the disease. Thanks to advances in modern technologies such as next-generation sequencing, mass
spectrometry, artificial intelligence, and mathematical modeling for predicting drug effects, achieving a complete cure for cancer
may not be out of reach. Nevertheless, serious challenges remain, including limitations in monitoring molecular changes during
the evolutionary process of tumor masses. In this article, we first examine cancer within the framework of systems biology. We
then highlight Darwin’s evolutionary theory and its role in the dynamics of tumor masses, emphasizing the necessity of adopting
a dynamic monitoring approach based on molecular markers in personalized cancer therapy.

Keywords: Personalized medicine, Systems biology, Mathematical modeling, Evolutionary theory in tumors

The Role of Retroviruses and Ancient Microbiomes in Human DNA

Dr. D. Farhoud
School of Public Health, Tehran University of Medical Sciences, Department of Basic Sciences/Ethics, Iranian Academy of
Medical Sciences, Farhoud Genetic Clinic, Tehran, Iran

Ms. M. Azari
Master of Archaeology, Farhoud Genetic Clinic, Department of Archaeology, Faculty of Literature and Humanities,
University of Tehran, Tehran, Iran

Abstract

Some viruses, such as those that cause colds, disappear after a short period of time, for example, after a season, and are defeated
by the immune system, but there are viruses (retroviruses) or microbes (microbiome) that can remain in the body for a long time,
being our influential guests for generations. From ancient times to the present day, humans have suffered from diseases that can be
caused by the acceptance of microbes due to physical weakness caused by the activity of ancient infections or by the infection of a
virus hidden in the DNA. In this article, we will examine the viruses and microbes left over from ancient times in the human body;
we will also examine the extent of the disadvantages and advantages of the activity of this group in the body of human evolution.
In fact, when viruses completely disappear, they only leave genetic material in the environment, only to reappear later. Microbes
play different roles at different times. The activity of some microbes and viruses, both old and new, is sometimes beneficial and
even accelerates human evolution and reproduction (Syncytin), but some groups also cause physical disabilities and hold a person
back from the rest of society, and sometimes cause HIV, COVID, HERV, and modern-day cancers.

Keyword: Retrovirus, Paleopathology, Ancient Virus, Human Evolution, Ancient DNA
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Studying the causes of the inclination to migrate and strategies to reduce it from the
perspective of employees, students, and laboratory science specialists: A case study at
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Abstract

Introduction: Elite migration from developing countries to developed countries is a common phenomenon. However, the migration
of elites, employees, students, and specialists causes significant damage to the health systems of the countries of origin. It provides
a basis for the unfair exploitation of the social capital of these countries by the destination countries. Therefore, the present study
aims to identify and determine the causes and factors contributing to the tendency to migrate, as well as strategies to mitigate it,
among employees, students, specialists in laboratory sciences, and other related and affiliated fields.

Methodology: This study was conducted in a quantitative and cross-sectional manner from 1403 to 1404, utilizing the brainstorming
method to determine the causes of migration and strategies for reducing it among specialists, staff, and students of laboratory
sciences and related and affiliated fields at Tehran University of Medical Sciences. The research population included staff as well as
specialists in laboratory sciences with a Ph.D. and general clinical laboratories of 5 large and medium-sized general hospitals based
on the number of beds, including Imam Khomeini (RA), Shariati, Sina, Baharlou and Amiralam, as well as students in laboratory
sciences and other related and affiliated fields at the bachelor’s, master’s and doctorate (Ph.D) levels, a total of 710 people. Using
the Krejcie and Morgan table, a sample size of 248 people was determined, proportional to the number of staff and specialists
in each hospital, as well as students by field and level of education. A researcher-made questionnaire consisting of 28 questions
was used to collect data, and its validity and reliability were confirmed. To present the results, the SPSS software was used, and
descriptive results were expressed as means and standard deviations. Analytical results were presented using non-parametric tests,
including the Mann-Whitney, Spearman, and Kruskal-Wallis tests.

Findings: The study’s results showed that contextual factors related to work, the health system, individual characteristics, and
destination countries were the primary causes of the desire to migrate, as well as strategies to mitigate it. Initially, individual-
related factors and those less closely tied to work were prioritized. Additionally, the professional background of specialists and
employees, as well as the educational level of the participants in the study, showed a significant relationship with factors related to
work, destination countries, and the health system, as reasons for the desire to migrate and its prevention and reduction.
Conclusion: The reasons for the migration of paramedics to destination countries are a multifaceted combination of economic and
personal problems, structural inefficiencies in the health system, and a sense of discrimination in the selection and employment of
specialists, as well as mental despair regarding the country’s future. Although the attractiveness of destination countries as strong
pull factors is involved in the emergence of the migration phenomenon. Preparing and formulating fundamental strategies to
improve the economic situation, reforming the educational and research structure, and strengthening the culture of professionalism,
along with strengthening national pride and dignity among the younger generation, can prevent the migration phenomenon to a
large extent.

Keywords: Inclination to Migrate, Employees, Specialists, Students, Laboratory Sciences
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The Doctorate in Clinical Laboratory Sciences: Current Status and Outcomes

Jose H. Salazar

PhD, MLS (ASCP)

Amber Asghar

DCLS, MHA, MLS(ASCP)
Juan U. Rojo*

PhD, MLS (ASCP) MB

Department of Clinical Laboratory Sciences, The University of Texas Medical Branch, Galveston, TX, USA

Abstract

The Doctor of Clinical Laboratory Sciences (DCLS) degree was implemented at the University of Texas Medical Branch in 2016
with the goal of training laboratory professionals who can improve patient outcomes by participating as part of the healthcare team,
providing input regarding the use of laboratory testing in clinical decision-making, and optimizing the utilization of laboratory tests.
The University of Texas Medical Branch (UTMB)-DCLS program presented data regarding the implementation of the program
from 2016 to 2021. This follow-up study presents the DCLS program outcomes to date. A DCLS alumni, clinical supervisor, and
employer surveys were distributed to evaluate the effectiveness of the program and explore the role and patient-care impact of
DCLS graduates. The majority of UTMB DCLS alumni secured employment before graduation or shortly thereafter and currently
work in academic medical centers and reference laboratories as medical or laboratory directors. Clinicians rate the perceived
contribution of DCLS graduates to clinical practice to be highly beneficial, and employers indicate a significant impact of DCLS
graduates on patient outcomes. The results presented in this study demonstrate the active participation of DCLS in the healthcare
team, thus supporting the need to invest in academic DCLS programs to further the growth of this advanced practice degree.

Keywords: Diagnostic error, Diagnostic management team, Doctorate in clinical laboratory sciences, Program outcomes

Microangiopathic anemia
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Abstract

Microangiopathic hemolytic anemias fall under the category of life-threatening anemias. Early diagnosis of these anemias, which
present with fragmented red blood cells such as helmet shapes, triangular forms, microspherocytes, and keratocytes on peripheral
blood smears, provides a critical opportunity for the timely treatment of diseases such as disseminated intravascular coagulation
(DIC), HELLP syndrome, thrombotic thrombocytopenic purpura (TTP), and hemolytic uremic syndrome (HUS). Schistocytes are
so significant that a finding of more than 2 percent is classified as a high grade.

It is important to note that reporting schistocytes in a normochromic and normocytic morphology is crucial, as it indicates damage
to the capillaries due to fibrin deposition or white platelet clots and von Willebrand factor.

Keywords: Microangiopathic, Fragmented Cells, Fibrin Deposition, White Platelet Clot
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Menopause in Iran and the World: Diagnostic Challenges, Systemic Disparities,
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Ph.D. in Clinical Biochemistry, Assistant Professor, Department of Laboratory Sciences, School of Allied Medical Sciences,
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Abstract

Menopause, particularly in its abnormal forms such as premature menopause and premature ovarian insufficiency (POI), represents
amultidimensional challenge in women’s health. Beyond marking the end of fertility, it increases the risk of physical complications
(e.g., osteoporosis and cardiovascular diseases), psychological issues (such as depression and anxiety), and social consequences.
In recent years, a declining trend in the age of menopause onset in developing countries—including Iran—has raised serious
public health concerns. This review article aims to conduct a comparative analysis of diagnostic and management approaches to
menopause in Iran versus developed countries. Findings indicate that while Western nations follow evidence-based guidelines
(e.g., NICE and ESHRE/IMS), stratifying diagnosis by age and utilizing hormonal tests in a targeted manner, Iran faces significant
diagnostic inconsistencies and delays in preventive interventions due to the absence of a comprehensive national guideline, lack
of standardization in laboratory methodologies, and overreliance on isolated follicle-stimulating hormone (FSH) measurements.
Additional structural barriers include limited access to advanced assays (such as LC-MS/MS and reliable anti-Miillerian hormone
[AMH] testing), scarcity of specialized menopause clinics, and the absence of data-driven health information systems. To bridge
these gaps, we propose the development of an evidence-based national guideline, implementation of updated clinical education
programs, establishment of a nationwide network of specialized menopause clinics, and expansion of digital health infrastructures.
These measures could not only enhance the quality of care for women but also substantially reduce the long-term burden of
menopause-related complications in the Iranian population.

Keywords: Menopause, Premature Ovarian Insufficiency, Laboratory Diagnosis, FSH, AMH, Hormone Therapy, Iranian Health
System
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POOYA Laboratory Network

Biochemistry Seralogy

Albumin HOL Plus

ALP HDL/LDL CALIBRATOR CRP

c3 g, RE

c4 1gG

Calclum arsenazo IgMt RPR

Callbrater General Immunoassay Controd D-DIMER
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CK-MB LOH

LCK-MB CALIBRATOR LOL PLUS

CE-MB CONTROL LIPID CONTROL
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Contral General Mierna Albdmin

Copper Oxalate

CREATINIME IAFFE Fhosphorus Inorganic

CRP Turbidometric TIBC MRECT

GG&ET TOTAL Pﬁﬁﬂm MONOLIOQUID
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GOT/AST UREA UV MONCLIGUID
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NO. | PRODUCT NAME SPECIMEN | KITSIZE | cutoFF
1 Troponin | rapid test S/P/WE 40T 0/5 ng/mL
2 Troponin | rapid test 5/P/WE 40T 0/2 ng/mL
k] Procalcitonin rapid test 5/P/WE 20T 0/5,2,5 ng/mL
4 iFOB rapid test(FIT) Stool 30T 50 ng/mL
5 H.pylori Ag rapid test Stool 30T 8 ng/mL
6 Calprotectin rapid test Stool 207 50,200 ng/mL
7 B-hCG rapid test (Strip) S5/P/U 40T 25 miU/mL
B B-hCG rapid test (Cassette) S/P/U 40T 25 miU/mL
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Always one step Ahead
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GA SARS-CoV-2 OneStep RT-PCR Kit
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GA SARSFlu & RSV OneStep RT-PCR Kit
RSV g AGB 3531gisT-Ug )5/ (sl (oamd y9309 F (it oS
GA Influenza Typing OneStep RT-PCR Kit
HINT, H3N2, H5N1 & B Victoria |3Y sl pieo gl (amsiid caS
GA HiTeq 17 Viro Respiratory pathogen One Step RT-PCR Kit
(g ¥ 53 G18N oo (o (w9 129 VY (i’ S
GA 42Plex HPV Typing RT-PCR Kit
(w35 0) HPV ol FY ol oS
GA HIV/HBV/HCV OneStep RT-PCR Kit
(HIV-HBV-HCV) oS g S & yge0 43 81,381 H Sgie Joy Laudeid CoS
GA Orthomonkey POX RT-PCR Kit
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GA Arbo ZDC/Hemorrhagic/ Encephalitis bn\e#*év
b 99 9251 Lauid by
GA Gastro5G OneStep RT-PCR Kit
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GA MBTC RT-PCR Kit
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GA HLA RT-PCR Kit
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is our specialty...
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BIO ANALYSE
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ZIST GOSTARAN KOOSHA Co.LTD
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Substrate Immunoassay Enzyme Electrolyte Serology

Albumin c3 Amylase  Calcium Coombs Gel Test
Ammonia C4 ALP Iron Wright Gel Test
Bilirubin (Direct) CRP (Wide Range) CK-NAC Magnesium 2me Gel Test
Bilirubin (Total) CRP HS CK-MB Phosphorus Direct Coombs Gel Test
Cholesterol D-DIMER GE6PDH Zinc

Creatinine HbA1C LDH

Glucose IghA Lipase

HDL-C (Direct) IgE SGOT/AST

Lactate IgG SGPT/ALT

LDL-C (Direct) IgM

Pyruvate Micro Albumin

Total Protein RF

Triglycerides

Urea

Uric Acid

Urine/CSF Protein

WE!_: our innovations modify your Ia_b

www.zistgostaran.ir
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iFOB

Immunochromatography  sensitivity
Fecal Occult Blood Test + 50 ng/ml of human hemoglobin
(Obaouiols 4yl glhls)

Accuracy
Fast, Easy and Convenient + 99.5%
+ Result in 10 minutes
+ Simple to use Convenience
+ Requires no instruments and + Room temperature
special skills + 24 months shelf life
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+ Rapid (AMP) Amphetamine Drug Test + HCG Urine Rapid Test (Cassette) Self Testing

+ Rapid (MET) Methamphetamine Drug Test + HCG Urine Rapid Test (Strip) (2.5mm) Self Testing
+ Rapid (MOP) Morphine Drug Test + Fecal Occult Blood Rapid Test (FOB)

+ Rapid (MTD) Methadone Drug Test + SARS COV-2 Antigen Rapid Test

+ Rapid (THC) Marijuana Drug Test + Troponin | Serum Rapid Test (Cassette)

+ Rapid (TRA) Tramadol Drug Test + H.Pylori Antigen Rapid Test (Cassette)
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HiproBiotechnology Co.,Ltd

Al

Automated
Immunoassay
System

Test Time | Channels |@b ON ETM
J0somin ! e Portable
e Multi methodologies

Result Redind > Levels — e Rapid uantitativge results
« Screen reading Quality Control Nephelometry piaq i
- Thermal printer 3-levels calibration Immunoassay e Local language selection
= Support to connect Accurate results e Build-in battery(optionan

to LIS, HIS

MTESTMEEIQ cTnl D-Dimer PCT IgA IgE hsCRP RF Cys-C mAlb HCG HbA1C CRP NT-ProBNP CK-MB IgG Ferritin Anti-CCP

A1GIB

Automated
Immunoassay
System p

LY HER& '
High throughput Flexible & efficient
100 Tests/H One-step operation
Rapld teSt Minimum test time: 2 min Single test package

Emergency priority
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RESEARCH & CLINICAL

LABiTec’

COAGULATION
SYSTEM
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LED Photometer (photo — mechanic)

Chromogenic and immunturbidimetric assays
Multi-wavelength 405&750 nm

Advanced coagulation diagnostics (coagulation,
chromogenic and immunological methods) by selectable
wavelengths (405 & 750 nm) for each measurement channel.
Large measuring range with higher accuracy and
precision compared to only optical detecting principles
Micro volume

Test Menu:

I PT, APTT, Fibrinogen, PT/FIB,

I Thrombin Time, Extrinsic

I Factors (11,V,VII,X), Intrinsic

I Factors (VIILIX,XLXII),

I Protein C&S (Clotting)

I AT lll, Protein C&S, Plasminogen,

I a2-Antiplasmin

I D-Dimer

0¥ 50 Yaalyeluw S laily
AFYYYAAYAYY : Sy S

BEDICRO

BonyanDarman Co.
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Manufacturer of Hematology Reagent and Blood Control
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Manufacturer of Hematology Reagent and Blood Control
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NITRILE NITRILE
BLACK BLUE

NON @ STERILE  STERILE  STERILE  STERILE

STERILE ~ STERILE

URINE
BOTTLE

60ml 60ml 90ml 90ml 90ml 90ml

TEST TUBE

TUBES

12x75 12x100 16x100

K2,K3

HITACHI
BT 3000

NON STERILE

SAFETY
BOX

DEVICE
CUP

2CC 3CC

KASRA

CBCTUBE
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BT3000 LS b oye2

b Jgiwl OO xRy

diclove s | oBiulel sladly)

=h g dislee LiSaws 0gSJLé dlg)

oS i CBC 4]

LATEX VINYL  SURGICAL L2l ols
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STERILE

FALCON TUBE '

NON STERILE

SAFETY
NON STERILE

BOX

fEL

NON STERILE

STOOL
BOTTLE

NON STERIL

2 Liter 5 Liter 9 Liter
1.5 Liter 3Liter 7 Liter 12 Liter
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BD Onclarity™ HPV Assay with extended genotyping

Detect HPV and identify genotypes in only 1 run
EG/E7 DNA target
Uses human beta globin as an internal control

The BD Onclarity™ HPV Assay is the only FDA approved HPV
test with extended genotyping.

BD Viper™ LT
HPV Testing Automation System
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Individual result
@ Pooled result
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SimEx Tissue DNA Extraction Kit
SimEx Viral Nucleic Acid (VNA) Extraction Kit
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v Next-generation sequencing (NGS)
« Panels :

-Cancer panels (Breast, Lung, Colon, Hotspot, PAN Cancer, etc)
-High Resolution HLA typing(All Type Full Locus)

-Non-lnvasive Prenatal Test (NIPT)

plantation Genetic Screening (PGS)
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MADIE 1N CHIA

AUTOMATIC MODULAR CLINICAL
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