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15-Year Development Journey
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Grand Opening Ceremony on September 23, 2011
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Functions and Responsibilities

BOYTE CONG HOA XA HOI CHU NGHIA VIET NAM
e Die 1p - Ty do - Hgnh phic
Sbuid QDBYT ot Bl dnshan e i)

Ha Noi, ngdusf thng.4 nim 204L

QUYET DINH
Vi vige “Quy dinh phin cong phu trich hoat dgng chuyén min kiém chuin chit
lirgng xét nghigm cita ba Trung tim Kiém chun chit lugng xét nghi¢m y hoe”

BQ TRUGNGBQ Y TE

Can cir Nghi dinh 188/2007/ND-CP ngdy 27 thing 12 ndm 2007 cia Chich
phi quy dinh chic nang, nhigm vy, quyén han va co ciu to chire cia B§ Y 1&;

Cain cir Nghi dinh 22/2010/ND-CP, ngiy 09 thing 3 nim 2010 ciia Chinh phil
qui dinh vé sira di, bd sung diéu 3 Nghj djnh s6 188/2007/ND- CP ngly 27 thing 12
n&m 2007 ctia Chinh phit quy dinh chire nang, nhigm vy, quyén han va co ciu 16
chirc ciia B Y té;

Theo 48 nghi ciia Cuc tnrémg Cyc Quin 1y Khim, chita bénh, B3 Y 14,

QUYET BINH:

Pibu 1. Ban himh kém theo Quyét dinh nay “Quy dinh phan céng phy trich
hoat dong kidm chudn chit lugng xé nghiém cia ba Trung tim Kiém chudn chét
hromg xét nghi¢m y hoe”.

Didu 2. Quyét dinh niy o6 hiéu lye ké tir nghy ky ban hinh.

Didu 3. Céc Ong (BA) Chénh Vin phong
chc Vi, Cuc trudmg cée Cye thuge BG Y
chit lugng xét nghiém y hoc; Gi Vi
xét nghiém trye thuge B ¥ té; Gidm dée 85 ¥ té cdc tinh, thinh phd trye thude

trung wong; Thit trdmg cic dom vi cé lign quan chiu tréch nhiém thi hinh Quyét
dinh niy./.

Noi whin: KT. BO TRUGNG

gt O " THU TRUONG

- B{ truimg NguyEa Thi Kim Tién (4 béo céo),
Cic Gbng chi This tnutmg B Y 1é (88 bidt);
~ Website B0-Y & Cye Quin 1§ Khim, chi binh;

/
n Thi Xuyén

Diéu 7. Nhiém vu cua cie Trung tim Kiém chufin chit lwgng xét nghi¢ém
¥ hoe

1. Béanh gia ning lyc chuyén mon, nhu cAu dao tao vé kiém chudn chit luong
xét nghiém y hoe cia cic co so y té co phong xét nghiém y hoc trén dja ban duge
phén cong.

2. Xiy dyng ké hoach va chuong trinh kiém chuén chit lugng xét nghiém y
hoc cuia cac co s0 y te trong pham vi dja ban duge phan cong.

3. Hudng din va tao didu kién cho cdc co s& y té nang cao chét lugng xét
nghiém y hoc.

4. Thuc hién cic hoat dong giam sat chuong trinh ndi kiém va trién khai
chuong trinh ngoai kiém cho cic phong xét nghiém.

5. Theo d]a ban dugc phin coéng, Trung tam Kiém chuin c6 trach nhiém tu
vin cho B Y té trong vi¢e xem xét, cong nhan va chi dao cac phong xét nghi¢m
tham chiéu trong cong tac kidm chuén chit lugng xét nghiém.

6. CAp gidy chimg nhan tham gia chuong trinh ngoai kiém va chimg nhan hop
quy cho cac phong xét nghiém.

T Phéi_ hop véi cae phong xét nghiém tham chiéu va phong xét nghiém cua
cac co s8¢ y 1€ thyre hién cac bi¢n phip can thi¢p trong cOng tic ngoai kiém khi can
thiét.

8.TH chire lh\rc hi¢n cong tac dao tao va dao tao lién tuc cho can b vién chire
clia cic co sG y té cd phong xét nghi¢m vé kiém chuan chat lurong xét nghiém y hoc.

9. Phéi hop véi cde don vi trong va ngoai nude trién khai cic chuong trinh
kiém chudn chét lwgng xét nghiém y hoc.

10. Phdi hgp véi Trung tam Kidm chudn chét lugng xét nghiém y hoe Trudng
Dai hoc Y Ha Ngi trong vigce thue hién céc ndi dung tai Dicu 6.
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Quality Control QCC - Hanoi
Center Network Medical University

* Decision No. 161/Qb-BYT dated
January 17,2012, regarding the

assignment of responsibility for Qcc - University of

professional activities in Medicine and Central Highlands
medical laboratory quality Pharmacy at Ho Chi
control. Minh City
Mekong
o EC"I‘H 1 Southeast
QCC - Ho Chi Minh "
City Department of
Health
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Area of Responsibility of the Center according to
Decision No. 161/Qb-BYT dated January 17, 2012

Socio-Economic Region Before June 12, 2025 From June 12, 2025

Southeast Region Ho Chi Minh City (central-affiliated Ho Chi Minh City (central-affiliated
facilities with laboratories) facilities with laboratories)
South Central Coast Da Nang, Quang Nam, Quang Ngai, Quang Ngai (Quang Ngai + Kon
Binh Dinh, Phu Yen, Khanh Hoa, Ninh  Tum), Khanh Hoa (Khanh Hoa +
Thuan, Binh Thuan Ninh Thuan), Da Nang City (Da
Nang + Quang Nam)
Central Highlands Gia Lai, Kon Tum, Dak Lak, Dak Nong, Gia Lai (Gia Lai + Binh Dinh), Lam Dong
Lam Dong (Lam Dong + Binh Thuan + Dak Nong),
Dak Lak (Dak Lak + Phu Yen)
Southeast Region Ba Ria- Vung Tau, Binh Duong, Binh  Dong Nai (Dong Nai + Binh Phuoc), Tay
Phuoc, Dong Nai, Tay Ninh Ninh (Tay Ninh + Long An)

HOI NGHI QUOC TE XET NGHIEM Y HOC
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In 2014, th_e Regulation governing the organizational structure
and operational activities of the Center was officially
promulgated

BQ Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Bie Ep - Ty do - Hanh phic

A 5
e FOT THAQ s

QUYET DINH TANG CUGNG QUAN LY
Vi vige ban hinh Quy ché Th chire va hoat ddéng cua Trung tim Kiém ehuan GAD CHAT LUDNG XET NGHIEM Y HOC

chiit lwgng xét nghi¢m y hoe thuge Pai hoe ‘. Duwge thanh phu Hé Chi Minh e
— I 1] Z Khéch san Equatorlal. ngdy 20/6/2014

86:456€ /QD-BYT Ha Noi, ngdy << thang ¢ nam 2014

BO TRUGONG BQY TE

Pién 1. Ban hanh kém theo Quyét dinh néy Quy ché Té chire va hoat dong
clia Trung tdm Kiém chun chél lugng xét nghiém ¥ hoe thuje Dai hoe Y Duge
thanh phd Hb Chi Minh.

Pidu 2. Quyét dinh nay cb higu e ke tir ngdy ky, ban hinh.

Pitu 3. Cie 6ng ba: Chanh Vin phong B§, Vu trudng Vu Té chire cén bd,
Vg trudng Vi K& hoach - Tai chinh, Cye trudng Cye Quan ly Khim, chita binh,
Hiéu trirong Dai hoe Y Duge thanh phé H& Chi Minh, Thii trudmg céc co quan, don
vi 6 lién guan chiu trach nhiém thi hanh Quut dinh nay./.

Nui nhin: n('} TRUONG

Coc T g B9 Y 7///7/%% Workshop on June 20, 2014

- Lia: VT, TCCB

eu Thi Kim Tién
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Yearly Scientific Meetings and Workshops
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Yearly Scientific Meetings and Workshops

3 W( “
THU TUONG CHINH PHU  CONG HOA XA HOT CHU NGHIA 'vu';r NAM T
Pije lip - Ty do - Hanh phiie mmm”w‘“mmmmw[‘

i d mwm
g Ha Ngi, ngaydfthingbinam 2016 T umw

IDEV R IV |
QUYET DINH BOYTE
FPhé duyét DE dn Ting cwirng ning lye h§ théng quin 1 chit lwgng
xét nghiém y hoc giai doan 2016 - 2025

THU TUGNG CHINH PHU
Ciin et Lufit TS chirc Chinh phit ngéy 19 thing 6 nim 2015;
Céin it Nghj dinh sb 63/2012/ND-CP ngiy 31 thing 8 niim 2012 cia Chinh
phi quy dinh chirc niing, nhi¢m vy, quyén han va co chu th chire cia BY Y té;
Xét dé nghi cla BS tedmg B Y t,

.y T
ol oF cin
2016
HO! NGH)
ToNG CONG TAC ounu {8 5
CHAT umm. XET m.m;m 2017, TRIEN lmm il

TIEU CHIi

DANH GIA MUC CHAT LUQNG
PHONG XET NGHIEM Y HQC

et sy

(Ban hinh kém theo Qn'yer dinh m.Z4‘H/QB B an:bjﬂlhangém}m 2017
cria B§ triomg B Yiévi viée Ban hanh Tiéu chi ddnk gid mize chdt heomg
phong xét nghig¢m y hoc)
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Yearly Scientific Meetings and Workshops
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Yearly Scientific Meetings and Workshops

e es ——

i ok € i
e AL o oAb CLIET L SET eGHIEM ¥ HOE
LE KY NIEM

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

National Conference on the Final Review of the Project
“Enhancing the Capacity of the Medical Laboratory System
(2016-2025)" and the Implementation of Harmonization
Laboratory Test Results.

HOINGH|
DA MDY BUDE KR B R MR | TONG KET DE AN “TANG CUUNG NANG LUG HE THONG QUAN LY CHAT L PHONG

B CHUAN CHA AET WGHIEM uc Q UONG
o TR T K iR CIMG S XET NGHIEM Y HOC GIAI DOAN 2016-2025" VA THUT HIEN LIEN THONG KET QUA XET NGHIEM
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Quality Control Center in 2025

Organizational Structure:

» 23 full-time employees

« 3 concurrently assigned
staff

* 6 external associates

o =£ &
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Annual Report on Laboratory
Quality Management in 2025
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The Process of Developing a Laboratory Quality Management System in the
Health Sector Towards Interoperability

On October 5, 2010, the Ministry of
Health launched the National Action
Program aimed at enhancing the
management capacity of medical

On January 11, 2013, the Ministry of . X .
Health issued Circular No. 01, laboratories natlg(r;:volde by the end of

providing guidance on the
implementation of laboratory quality
management in healthcare facilities

Establishing a Quality Management
System: A Core Pillar for Achieving
Laboratory Result Interoperability
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Participation Frequency in External Quality Assessment
Programs at the Quality Control Center — University of
Medicine and Pharmacy (QCC UMP), 2016-2025
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Participation of Medical Laboratories by EQA
Program Group in 2025
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Coverage Across Medical Laboratories

Decision 3148/QP-BYT Circular No. 23/2024/TT-BYT
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External Quality Assessment (EQA) Results.

The proportion of laboratories with satisfactory
External Quality Assessment (EQA) results in 2025

Hepatitis, HIV (n=47) 0.9%
Microbiology (n=68) 2.0%

Blood grouping (n=56) 0.8%
Coagulation (n=93) 5.2%
Hematology (n=335) - | -7 S 4.2%

Urine qualitative test (ne156) 2%
HbAle (n=132) - | X 17 N 18.7%

Immunology (n=93) - | T X 7 N 6.2/,
Biochertisry (355) |7 3 57

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

B Satisfactory ®  Unsatisfactory
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External Quality Assessment Programs Implemented

.6 RlQAS &
ISO/IEC 17043:2010
IS0 9001:2015

IS0 13485:2016

22 Program 32 Program

o AR ©
18 Program 1 exclusive
program
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New Developments in EQA Implementation in 2026

QE1023 (QCC UMP) Biochemistry eGFR
QE1018 (QCC UMP) Urinalysis hCG
0200 (MES) Semen Analysis Sperm Density
RQ9128 (Rigas) Biochemistry Anion Gap
FIB-4
Osmolar Gap
Transferin
Transferin Saturation
T-uptake
RQ9115 (Rigas) Urine Biochemistry Pro/Cre ratio
RQ9130 (Rigas) Immunology Estriol, total
Free Androgen Index
T-uptake
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ISO/IEC 17043 accredited PT e e
programs

™
Member of ILAC/APAC

CERTIFICATE OF ACCREDITATION

Proficiency testing provider:
QUALITY CONTROL CENTER FOR MEDICAL LABORATORY
UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY
Location:
131 Nguyen Chi Thanh Streets, An Dong Ward, Ho Chi Minh City
has been assessed and found to conform with the requirements of standard

ISO/IEC 17043:2023
Field of Accreditation
HEMATOLOGY, MICROBIOLOGY
Accereditation No

VIPAS 010

Accompanied with Decision no: 3204/QP-VPCNCLQG dated 131172025
This certificate is valid from: 13/11/2025 to 12/11/2030
Initial accreditation date; 13/11/2025

OR
NATIONAEAGEREDITATION BUREAU

EaEE

S

n Thi Thu Ha
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GIAY CHUNG NHAN T@&C

mmmmm
ch it bj y t8 clia
TRUNG TAM KIEM CHUAN CHAT LUGNG XET NGHIEM Y HOC
THUOC DA HOC ¥ DUGC THANH PHO HO CHI MINH

SOCOTEC

i Toann,

ey

1SO 13485.2016

QUALITY CONTROL CENTER FOR MEDICAL LABORATORY

Maintaining an
Accredited Quality
Management
System

150 9001:2015

A bt

9001:2015 13485:2016
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Participation in the Ministry of Health’s Laboratory
Quality Assessment Team

DO £O8G TAC CIA BY ¥ TE BiknH
mmmmmlmmnﬁm
5 i
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Support for facilities in conducting 2429 assessments
via the Ministry of Health’s official website

€ € =5 edekebam/appinotifications = K D P

© o = HETHONG THONG TIN QUAN LY HOAT DONG KHAM BENH, CHIFA BENH B ¥ 1 (Cy Guén If Khém chita béoh) Tiéng Vidt « | QCC_HEM

Thitng bie “Thei gian 190 mal Hinh déng

HOI NGHI QUOC TE XET NGHIEM Y H002025.
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On-site technical support

&
il
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Short-term training programs

Training Courses on Medical Laboratory Techniques

Quality management in medical laboratories based on the assessment criteria 10
of Decision 2429/QD-BYT Validation of qualitative and semi-quantitative testing methods

11 Procurement and management of equipment, chemicals, reagents, and
Laboratory quality management according to ISO 15189 standards consumables

12
External quality control in medical testing Investigation and prevention of errors in internal and external quality control

Internal quality control in medical testing 13

-Internal quality control in microbiology and parasitology — from standards to 14
application

Biosafety in medical laboratories

Inter-laboratory comparison for biochemistry, microbiology, and pathology

1
Internal quality control for quantitative testing: from theory to practice 5 Application of Six Sigma in internal quality control for laboratory testing

Developing the Quality Manual, Customer Service Manual, and Laboratory 16
Safety Manual Training for laboratory quality management system assessors

17
Internal audit, identification of non-conformities, and continuous improvement Inspection, calibration, and testing of laboratory equipment

Validation of quantitative testing methods 18 Good practices in storage of medicines, vaccines, and medical reagents

HOI NGHI QUOC TE XET NGHIEM Y H002025.
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Short-term training programs

Training Courses on Medical Laboratory Techniques

24 5. Modern blood transfusion: challenges and emerging
Medical laboratory techniques — specialized training trends

25 6. Fungal culture, antifungal susceptibility testing, and
1. Microbiology testing techniques result interpretation

2. Rapid testing techniques applied in microbiology and parasitology A9 7. Applied molecular biology testing techniques
3. Identification of blood cell morphology on peripheral blood smears 27 8. Techniques and quality control for antibiotic susceptibility
and bone marrow slides testing

4. Updates on multidrug-resistant bacteria and interpretation of antibiotic 28 9. Blood smear examination: a practical diagnostic
susceptibility results according to CLSI standards approach

HO!I NGHI QUOC TE XET NGHIEM Y H002025.
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Medical
Technology
Classes

From
Learning

HO!I NGHI QUOC TE XET NGHIEM Y ,."_102025
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Scientific Research Activities

JAMS Scopus indexnd & That lourmal Cltatian Indes Centre (10]
e =] = . ;
e
s Do 2025, Vol 56, N, 2 10874 DOL H0 2750 b 9642 16578 Journal of Associated Medical Sciences
- Journal hamepage: hitps:fhwawtck thaljo.or /g ohp balletin AN/ Inciex
ORICINAL ARTICLE

Performance of line probe assay and phenotypic drug susceptibility testing in
detecting drug-resistant tuberculosis
Phu Thian Truong!, Tran Ngoc Minh L, Van Thi Haa Tran*, Tung Thanh Phan

. Study on the stability of PT, aPTT, and fibrinogen
*33 research prOjeCtS in lyophilized plasma for external quality control

successfully implemented ok ol Shebleatibel) | 1€ R
I6 co nfere nces and am The Clry, Vier Nam niversity of
seminars organized

B el litar

ho Ray Hor
d Pharmscy
Mink g

1 Hosy Ho
M) Chack for uptaten

in frecze-dried plasma for exiernal blood

. . . . Bl THE MALAYSIAN Case Report an festing progrims
*105 scientific pUb"catlons’ MedicalS Multidrug-resistant Edwardsiella tarda and Pl e Sl pocn o o
both domestic and " Proteus vulgaris Wound Coinfection: a Case i
+ Malays 1 ed s 2025 Jun omiariae-tss s Report of a Fish Vendor Wi 2

internationa.

Mental Health Burden Among Peo .,
Vietnam: Prevalence and Novel Ri -

nacrescy. e i Minh

Yen Thi Hoal Phan |, Than Thi Ngoc Mguyen ', Yu Howng Anh Nauyen ?, Yen Phi Nguyen %, Phuang Thi Be bguyes

paeteacy, Deparement of Nursing ssd Medical Techashogy, Can Tho
J, Inan

- Authi Articlenotes » Copyright and License informatior

PMCID: PMCI2513503 PMID; 41081032

cal Hospital, Departmesn

*Carnesgonding autbor. Email: drvuguanghusyi g com
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Organizing Conferences, Seminars, and
International Collaboratio

T

-

. - " Hgi nghi Khon hoc
e et ¥ “WI SINH LAM SANG TRONG THO1 DAL Al & GENOMIC™

/B3 x : :
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1 WGH KHOA B TOAN B0l
VEKY SINH TRUNG LAN THU 51
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Launching web-based software for managing
external quality assurance (EQA) activities

https://qgcc.ump.edu.vn/ https://eqa.ump.edu.vn/account/login

@ onD NE . R —

PHE G Gl Miten
T LUONG XET NGHIEM Y HOC

Q

DAIHOC ¥ DUOC THANH PHO HO CHI MINH
TRUNG TAMKIEM CHUAN CHAT LUONG
KET NGHIEM ¥ HOC

DANG NHAP

TRIEN KHAI CAC CHUONG TRINH

NGOAI KIEM 2026 S
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Customer Service and Communications

* Group zalo
* Email
* Telephone

* Fanpage 5
_;‘;Q" Trung tdm Kiém chudn chat lugng xét
= ' nghiém y hoc - BH Y Dugc TRHCM ry—
3 ) 6.5K nguidi theo dl - 39 dang theo bl
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Community Services

Hién mdu nhan dao

In solidarity with Cho Ray
Hospital's Blood
Transfusion Center, our
team joined the meaningful
Humanitarian Blood
Donation Day to support
the community and
promote the spirit of giving.

y Ry 140
SREER
)
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Orientation for 2026
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Increase the number

SGcheS tO Be Dellvered |n 2026 of programs

Improve program

quality

Provide training
tailored to
institutional needs

Training

Expand training
program offering
Broaden
parameter
coverage within

each program
Consulting

D on Laboratory
Criteria 2429. Laboratory Testing

ISO 15189 Quality Internal Servi
. ervices
Managemen Quality

t Systems Control
(1QC) and

Calibration

Reference
Materials

HOI NGHI QUOC TE XET NGHIEM Y Ht_mzozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

Continue Strengthening Oversight of the Laboratory
Quality Management System within the Jurisdiction

Strengthening Laboratory Quality Management Systems Toward
Interconnectivity

Quality Top-Tier
Control Referral
Center Hospitals
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UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY @

9 QUALITY CONTROL CENTER FOR MEDICAL LABORATORY - DEPARTMENT OF MEDICAL LABORATORY \\_/‘:

EXPERIENCES WITH
DEPLOYING THE EXTERNAL

QUALITY ASSESSMENT (EQA)
PROGRAMS IN SOUTH KOREA

Seungman Park, M.D.

Department of Laboratory Medicine, National Cancer Center, Korea
2Deputy Manager of External Quality Assessment Operations, KEQAS
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Contents

* Laboratory Medicine in Korea
* History of KEQAS
* EQA (PT) of KEQAS

* Process of EQA (PT)
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Societies for Laboratory Medicine in Korea

oA gy || IRRNNT
of External Quality Assessment Service r-llﬂ‘?J ﬁgzlu_aﬁl

S =p= || W TR DTFHACISIRY T
Lr1 ['H oi—l..x—IF—l.yn‘IAI‘QJ ‘-:"‘.EI . . Laboratory ;:[“l'.‘]”f.‘ IEJLI;TI‘:.JLZI'HI

Korean Saciety for Laboratory Medicine

Korean Society for Laboratory Medicine Laboratory Medicine Foundation KEQAS Korean Association of
Medical Technologists
Academic activities (Conference, Journal) Laboratory Accreditation Program External Quality Control
Society for Technologists
- Academic activity
- Education
- Research

Clinical Pathologist Medical Laboratory technologist
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Societies for Laboratory Medicine in Korea

|1 chetzictzALolats)

Korean Society for Laboratory Medicine

Korean Society for Laboratory Medicine

Academic activities (Conference, Journal)

% p ANNALS OF |
S | LABORATORY !
LMCE 'MEDICINE

T EAKE S
KSLM

6™ Annual Meeting
’\?ﬁpue«zmymmnmy ms/ /

Domestic V4 International
conference s v conference

SCIE
Impact factor: 3.9
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Societies for Laboratory Medicine in Korea

| CHetEICH ALl 8t 5|

Korean Saciety for Laboratory Medicine

Korean Society for Laboratory Medicine

Academic activities (Conference, Journal)
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Societies for Laboratory Medicine in Korea

@ W FTHRQI TITHHARISIRHE
. . Laboratory Medicine Foundation

Laboratory Medicine Foundation

Laboratory Accreditation Program

Accreditation for

Clinical Chemistry
(General, Urinalysis and Clinical Microbiology

Diagnostic Hematology
Microscopy)

Laboratory Management Point-of-care testing

Transfusion Medicine Diagnostic Immunology Flow Cytometry Histocompatibility Testing Cytogenetic Testing Molecular Diagnostic Test
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Societies for Laboratory Medicine in Korea e

@ W TR DT HARCSIR T

. . Laboratory Medicine Foundation

Laboratory Medicine Foundation

Laboratory Accreditation Program FICEZI AL B - R B 4] | o8- Luiza
Labaratory Micine - Blood Calleciun oo | I EIE 8l
Accreditation for

Clinical Chemist|
Laboratory Management Point-of-care testing Diagnostic Hematology (General, Urinalysig
Microscopy)

Transfusion Medicine Diagnostic Immunology Flow Cytometry Histocompatibility
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Societies for Laboratory Medicine in Korea

KEQAS

External Quality Control

* External Quality Control Programs (Proficiency Tests)

* Academic conferences
* Journal
* Education

* Research supporting
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Societies for Laboratory Medicine in Korea

1eR/N\T
cHetRlAtER AR

Korean Association of
Medical Technologists

Society for Technologists
- Academic activity

- Education

- Research

* Society for medical technologists

* Academic conferences
¢ Journal

* Education

* Research supporting

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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History of KEQAS

* 1976 Korean Society of Quality Control in Clinical Pathology

* 1979 Journal of Clinical Pathology and Quality Control

* 1990-1991 Korean Association of Quality Assurance for Clinical Laboratory
* 20151S0 17043 Certified Proficiency Testing Organization

* 2016 New systems for External Quality Control

* 2026 The 50th Anniversary International Congress of Korean Association of External Quality Assessment
Service (KEQAS 2026)

HOI NGHI QUOC TE XET NGHIEM Y HOC
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History of KEQAS
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Clinical Pathology and Quality Assurance, inaugural Establishment of Korean Association of Quality Assurance for Clinical
issue, 1979, p.71 Laboratory (1990)
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History of KEQAS
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Proficiency tests of KEQAS

AT AU Balya] g R are] gy

* Proficiency tests before 1991

Y = i Trisl 8 i
J "7;.1‘;1;”-[1!‘)»1*;& v | wepusy | gy | wmew
1877 & i 2 - ) o2 77: B -
* PT programs L I | I A A s e
P . 1979 7 2 z 1 = -
¢ Clinical Chemistry e T = = : o
¢ Clinical Microbiology e |5 [ 2 [ & e
* Diagnostic Hematology ol 2 s 2 . =
1983 6 2 3 1 2 -
* Immunoserology ETT AN : Sl
* Urinalysis & Microscopy | 1sss Fo i T =
* Blood Banking b | IS (A S 2
1987 6 3 3 2 2 2
1988 B_.__B 71 2 _2 _:_
1089 & _3 77771 2 __.2 2
1990 ? ) 3 a2 2 i _?_ T
1991 3 3 ___2 2z _{_ z
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Proficiency tests of KEQAS

* Proficiency tests between 1991~2015

* Many QC activities handled by 10 different committees of each specialty
¢ Clinical Chemistry
¢ Clinical Microbiology
* Diagnostic Hematology
* Immunoserology
¢ Urinalysis & Microscopy
* Blood Banking
¢ Therapeutic Drug Monitoring
* Immunoassay
* Inborn Error of Metabolism
* Diagnostic Genetics
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Proficiency tests of KEQAS (2025)

Discipline Classification Program
Transfusion Medicine Pretransfusion Testing Blood typing and crossmatching, general *
Blood typing, special *
Transfusion Ab, general *
Transfusion Ab, special 1
Transfusion Ab, special 2
Diagnostic Hematology Hematology Complete blood count (CBC)
Erythrocyte sedimentation rate (ESR)
Peripheral blood smear, malaria
Peripheral blood smear
Peripheral blood smear, special stain
Body fluid cytology
Coagulation Coagulation, general 1
Coagulation, general 2
Coagulation, special 1
Coagulation, special 2

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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Proficiency tests of KEQAS (2025)

Discipline Classification Program
Transfusion Medicine Pretransfusion Testing Blood typing and crossmatching, general *
Blood typing, special *
Transfusion Ab, general *
Transfusion Ab, special 1
Transfusion Ab, special 2
Dia| Program Tests Level Trial
Blood typing and crossmatching, general * Blood crossmatching
ABO Typing
RhD typing
Blood typing, special * ABO subgroup typing
Weak D test
Rh CcEe antigen test
Duffy antigen test
Lewis antigen test
Kidd antigen test
ITransfusion Ab, general * Unexpected antibody (screening)
Direct anti-human globulin test (polyspecific)
Direct anti-human globulin test (anti-IgG monospecific)
Direct anti-human globulin test (anti-C3d monospecific)
Unexpected antibody (identification)
ABO Ab titration test
Anti-D antibody titer

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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Proficiency tests of KEQAS (2025)

Discipline Classification Program
Clinical Chemistry Urinalysis & Stool Occult Blood etc. Urinalysis
Stool occult blood
Blood Gas Analysis Blood gas analysis
Blood gas analysis, POCT
General Chemistry Routine chemistry *
ICG test

Urine chemistry
Glycated albumin
CystatinC
Special proteins Special proteins
Carbohydrates, Lipids, Proteins & Vitamins Glucose, POCT

Cardiac markers

Metabolic Diseases Newborn screening 1
Newborn screening 2
Amino acid profile
Special metabolites

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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Proficiency tests of KEQAS (2025)

Discipline Classification Program
Clinical Chemistry Urinalysis & Stool Occult Blood etc. Urinalysis
Stool occult blood
Blood Gas Analysis Blood gas analysis
Blood gas analysis, POCT
General Chemistry Routine chemistry *
ICG test
Program Tests Level Trial
Routine chemistry * Alanine aminotransferase
Albumin
Alkaline phosphatase
Amylase
Aspartate Aminotransferase
Bilirubin, direct
Bilirubin, total
Calcium
Chloride
Cholesterol, total
Creatine kinase
Ethanol (Alcohol)
Gamma-glutamyl transpeptidase
High density lipoprotein cholesterol

w

WWWwwWwwowowowowowwowow
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Proficiency tests of KEQAS (2025)

Discipline Classification Program

Clinical Chemistry Hormones Hormones 1
Hormones 2
Hormones 3
Hormones 4
Hormones 5
Hormones 6
Hormones 7

Tumor Markers Tumor markers 1
Tumor markers 2
Therapeutic Drug Monitoring & Toxicology Therapeutic drug monitoring, general
Therapeutic drug monitoring, Special
Immunosuppressants therapeutic drug
monitoring
Drug of abuse (QL)
Drug anti-Epileptic drug
Accuracy-Based Chemistry Accuracy-based lipids *

Accuracy-based Creatinine *
Accuracy-based HbA1c *
Accuracy-based Glucose *
Creatinine data quality assessment
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Proficiency tests of KEQAS (2025)

Diceinlin P ifinati D. 1

Cli Program Tests Level Trial

Accuracy-based lipids * Total cholesterol 3 2
High density lipoprotein cholesterol (HDL-C)

Low density lipoprotein cholesterol (LDL-C) 3 2
Triglyceride 3 2
Total glyceride 3 2
Apolipoprotein A1 3 2
Apolipoprotein B 3 2
Lipoprotein(a) 3 2
Accuracy-based Creatinine * Creatinine 3 2
eGFR 3 2
Accuracy-based HbA1c * Hemoglobin A1c (NGSP) 3 2
Accuracy-based Glucose * Glucose 3 2

Drug anti-Epileptic drug
Accuracy-Based Chemistry Accuracy-based lipids *
Accuracy-based Creatinine *
Accuracy-based HbA1c *
Accuracy-based Glucose *
Creatinine data quality assessment
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Proficiency tests of KEQAS (2025)

Discipline Classification Program
Diagnostic Immunology Complements & Immunoglobulins Complements & Immunoglobulins
Serology Syphilis tests

Hepatitis serology
Hepatitis serology, quantitative
Virus Serology 1
Virus Serology 2
Virus Serology 3
Human Leukocyte Antigen HLAtyping

HLA typing, special
HLA crossmatching
HLAADb tests

Cellular Immune Assay Lymphocyte subset assay
Stem/progenitor cell assay
Hematologic malignancy immunophenotyping

Autoimmune Diseases Autoimmune Assay 1
Autoimmune Assay 2
Autoimmune Assay 3
Autoimmune Assay 4

Allergy Allergy test
Infection-Induced Immune Response Tuberculosis Agresponse
Clinical Microbiology Mycobacteria, general
Clinical Microbiology Mycobacteria, drug susceptibility
Bacteriology
Mycology
Parasitology

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

Proficiency tests of KEQAS (2025)

Discipline Classification Program
Molecular Diagnostics Molecular Microbiology Molecular microbiology, mycobacteria
Molecular microbiology, hepatitis viruses 1

Molecular microbiology, hepatitis viruses 2

Molecular microbiology, viruses 1

Molecular microbiology, viruses 2
Human Genetics Cytogenetics

FISH 1

FISH 2

Molecular, hematologic malignancy

Molecular, solid tumors
Molecular, genetic disorders
Pharmacogenetics Molecular, pharmacogenetics

Human genetics, others Molecular, others 1
Human genetics, others Molecular, others 2
Liquid biopsy

NGS, somatic

NGS, germline

NGS, liquid biopsy

Laboratory Management Pre-analytical Phase Pre-analytical quality index
HIL index
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Proficiency tests of KEQAS

* Proficiency tests after 2016

2025 EQA Programs 2025 EQA Programs

5 Programs | 544 Test items Total Participating Laborataries: 2,053 {us of Quarte 1]

2022
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2019 m
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2016
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Process of KEQAS PT programs

N

Participants

KEQAS

= Participants

=Program operators

=PT material manufacturers

Programs PT material
operators manufacturers
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Process of KEQAS PT programs

* Participation of laboratory

\

* PTplan

\

* PT materials
* manufactured materials
¢ commercialized materials

\

* PT materialtransport, analysis, and result input

¥

* Data analysis and Reporting
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Process of KEQAS PT programs

KEQAS in Seoul KEQAS office
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Process of KEQAS PT programs

Workshop Board meeting for PT planning
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Process of KEQAS PT programs

PT material storage
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PT material check
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Process of KEQAS PT programs

Deep freezer Cold room (refrigerator)
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Process of KEQAS PT programs

PT material transportation

(over 2000 participants)

PT material packaging
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Report of KEQAS PT programs

e Common report

20258 X 22

A1 SEEIM

Testosterone

Mean s Median Min Max
All 130 85596 0.4643 54 8.700 0.126 12.200
Abboti 25 §.2805 04848 59 8310 4070 10090
Alury [ 18 8.3663 04686 i6 £320 7705 10,090
ARCHITECT 11000 1 8310
ARCHITECT i2000 3 £000 4070 8460
Beckman Coulter Ine 10 7.5436 0.2765 37 7.533 6660 9050
DXUAccess 10 7.5436 02765 17 7533 6660 9050
Badditech 1 9240
AF1AS 10 1 9240
Ortha Clinieal Diagnosties 1 0126 12200
VITROS Senes 2 0126 12200
Roche 58092 0.1671 19 8780 1410 9230
cobas 801 66 87971 0.1720 10 5780 4410 §230
cobas pure 402 3 £900 7827 9054
cobasd000 411 2 8820 8910
601/e602 6 8845 1920 8970
Siemens Healthineers 15 50509 04336 34 8027 7182 8822
ADVIA Centanr XP Senes 2 7528 7710
Atellica IM senes 13 81174 0.4267 53 2087 7182 8822
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Report of KEQAS PT programs

* Individual report
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Report of KEQAS PT programs

 Accuracy based PT gpiE

Te: Evaluation Criteria
HEEo|w XEAM
Cholesterol, total (mg/dL) Accuracy-Based < 9%
HDL-cholesterol (mg/dL) Accuracy-Based < 13%
LDL-cholesterol (mag/dL) Accuracy-Based £12%
Triglyceride (glycerol blanked) {mg/dL) Accuracy-Based < 15%
Total Triglycerides (glycerol non-blanked) (ma/dL) Accuracy-Based <15%
Apolipoprotein AT (mg/dL) Consensus mean (All Methods) < 3sp"
Apolipoprotein B (mg/dL) Consensus mean (All Methods) <3sp"
Lipoprotein{a) (mg/dL) Consensus mean {All Methods) <3sp"
HIE?|Y Creatinined A
Creatinine (mg/dL) Accuracy-Based <114%
eGFR (mL/min/1.73 m") Accuracy-Based < 30%
HEEI|% HbATcHM
HbATC (%) Accuracy-Based £6.7%
HEE7|% GlucoseH At
Glucose (mg/dL) Accuracy-Based < 10%

1) Consensus mean, SD2| &2 75 percentile 24{Q3)2 25 percentile 24(01)2] & (Q3 - Q1, IOR, Interquartile range)2| 1585 Eat5to] 1
Hoh FAHL Q3 8O &2 HI < Q1 - 1.5 xIQR or > Q3 + 1.5 x IOR & outlier2 M2 T = ChA| 248 218 HAlS&EHCL
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Report of KEQAS PT programs

° Com mon report 20254 01X S=018 XA A 882N

Total cholesterol

CAL-25-01 Target value: 189.9 mg/dL

All 99 188.0 27 14 188 133 206
Chalestersl esternse 399 1850 27 14 188 133 206
154
1 185
2 179 189
2 182 93
Abbott 1 1673 1.6 0% 188 185 139
1 Beckman Caulter nc 601 1856 22 1.2 159 152 200 |
Bion 2 190 194
Biosystems 7 02 191 206
Iwulel g TIWEE vich 4 195 189 206
LC Diagnostics 1 190
Minaris Modical co., Lid 9 189 186 191
Ortho Clinical Dingnostics 1 188
Roche 137 1873 24 13 187 177 198
Sekisui Medical 98 1887 24 13 189 133 198
Shenzhen Mindray Bio-Medical Electronies Co., Ll £} 188 7 193
Shino-Test Corporation 4 188 186 199
Siemens Healthineers 7 1874 33 12 187 180 19%
Wiko 29 186.7 35 1.4 187 151 19%
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Report of KEQAS PT programs

* Individual report

54 01X ERTNE N e 23

JIB#: 1000000001 7IWE:

Total cholesterol

thod emsersis mean & S8 82
B4 ERY Ve A2Y=TMY

prpente cin
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Web system of KEQAS

* Web system
¢ Applyfor PT

i E7h7iE B8, W 7HhE o 9 7le 22|

2ixict Shars : 02-766-9300, 766-9301
rul &g = 5 s
* Select programs EHLLLQ%{EE_EI“% Spaliar RO
oSy AT il o]
¢ Delivery information ‘

EEFRECE RIS

* Resultsinput

* Reportsreturn L%y
P R — (22 | wwezyn

weE gy
& | gt e

HO!I NGHI QUOC TE XET NGHIEM Y H002025.

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

18



11/14/2025

Future

PLY
KE q 2026 The Importance of EQA Prowders in Improving Cimical Laboratary
‘ SEOUL {

Quality

The S0th Anniversary International Congress of
Korean Assaciation of External Quality Assessment Service

S0 Years of EQA Global Standard Excellence

Tony Badrick
The Royal College of Pathologists of Australasia, Australia

RCPA, Australia
Er-:

February 26 [Thu) - 27 [Fril, 2026
Grand Walkerhill Seoul, Korea

-1
Major Contributions and Current Activities of CAP In Improving
Clinical Laboratory Quality
Bobbi Pritc
May NEQAS, UK
e e B
Y51
1

EQA for Hematology Testing
Barbara De la salle

UK National External Quafity Assessment Service, UK CAP, United States

Support

Yo
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Future

Program at a Glance

FEB. 26 (Thursday)

FEB, 27 (Fraday)

Sreal b Viting Boath
G1oizs Pierary Leckure 1
Lunchece Symposium | Lunchaan Sympeskim 2 o)
SIEMENS .. (Sewras) =1 avbort
Hantthinaers
Educwion Workshop § Eoucation worlabon b
Symposiim 4 e
- et g Teehresog 4 GCLabs —_—
Educanan Workshop 7
Education Warkshap | Education Wrkshop 7 )

" svsmex

Ecducaon Warkshop &

o QuitelDring

01610 3 Brwak & Visting Bosoth

01 Welcame Recestion T Gesing Ceremony
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Harmonization Testing:
Insights and Experiences from Thailand

Prasong Khaenam, Ph.D
Faculty of Medical Technology
Mahidol University

Thailand
prasong.kha@mahidol.ac.th
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) e Quality Assurance of Clinical Laboratory

Method implementation
Method establishment R

-
Package insert ~

(Instruction for use: IFU)

Clinical Laboratory

Installation and Preliminary Evaluation

- i '-ff’f"-ﬂ Installation Qualification (1Q),
Manufacturer = "\-

Operation Qualification (0Q),

Feasibility and Design @ Performance Qualification (PQ)
Development Verification  Precision (imprecision) >
' & ' Doing the test right
ccuracy (bias)

Validation

(Doing the right test) Reportable range

Reference interval
Launch

Quality assurance by 1QC and EQA Q:l

Method retirement

Accreditation Body (ISO 15189, Laboratory Accreditation, MOPH, CAP)
HOI NGHI QUOC TE XET NGHIEM Y HOC 2025

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT




o EQA Ecosystem

=
i
Ecosystem it
H (1]
EQA prow?lers ; Lab anywhere
:.:[I))oratorles ; Quality
o
manufacturers 3 anywhere
Other E
contributors S
12
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) Vahidoluniversiy — EQA Providers in Thailand

Division of Proficiency Testing Faculty of Medical Technology,
Department of Medical Mahidol University (MUMT)
Sciences MOPH o

A 4

13 Regional Medical
Sciences Center

5000 Participants
from approx. 1200 labs
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Mahidol University The Establishment of EQAS-MUMT

Faculty of Medical Technology

. Blood 2023
In-house QC prOdUCtlon 2017 - ISO/IEC 17043 EQAL SYP & EQAB 2027
by an academic institute 2000 samples ~ R
; EQAS MUMT e-Service Establish
- EQAT & EQAM ZEs ica
Lyophilized . : SRR Intemarional cerser
: H - MUMT H-EQAM-R 401h & AR
| serum : : 2018 MIUMT EQAT-R 4 for ASEAN Clinica
& 1987 2004 e I B uc manEoAM G ek
| £ : . 2025 Assurance
| EQAC F,OAPS L& : H - EQAB H it o ERi ) :
X | . too : $ . ) 3 - Iniriation of Quality Assurance :
= | : : g : MIMT.CoC :R 3 Certification Project H
4 i :..,...,..Mﬁln:a”a : B : i - IQC RMP Produger
L | i : : : F 3 : H
il | 3 e ® ° ° H ®
v VO OO0 00006000 () w
Assoc.Prof. Amarin Established e . . . . . . [3
Prijavudhi 1998 «ooii : ST : D020 -seseesest ’ ‘ :
\ TEQAS EQAH : Center for Standardization MUMT EQAC-R § 2024 - 2026
z And Product Validation i - Expamion of - ISO/IEC 17043 re-
. : 2021 e T acereditation
2043 2016 Center@Saluya scopes =150 17034
EQal R progranunivg - EQACM & EQAI: - Quality Assurance
ibri for data analysis HBV Certificare Body
i brmatled and report pJ:Eprrm(an - MUMT HBV-R Virtual
(converted) plasma - reo vi-egam blood smear
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el o ) Local providers are easier to access

Booklet
ASDAISNVKLA Adaadnsauidn Adeaundnlnsoms

Schemes Participation Handbook Schemes Handbook
il £QAS MUMT 2024 1= EQAC Handbook 024
EQACM i = -

THAILAND EQAH
EQAS MUMT s

No languége barrier &

e-Service B
e H . is Handbook 222

o Time zone - difference

landboak “7¢*

W - EQAB EQAP Handbook *
gl L L o— EOAS Stats 7024

h.ttps://eqamt.mahidol.ac.th
Ohpa0)

Sample distribution and report
issue dates

AudiannasguLazntsUsailundaine
Anzwaliansunvd unineideuiion

EQAT 19 "0 Em 2 actin)
1aui 999 nuuwvsNuNAZTY 4 Eane ' :
Fuammun dunowveiusa Sminuasugu 73170 BEaAM 1 “

. : HEoAM 4 ) o
Insdnni 0 2441 4376 v 2512
gt UC-EQAM 1
iage 06 3895 1287
[r— ' " sran s
E mail egamtmug@gmall.com : — —— = = —
EQA HaV ' 23 sz s
LINE Official @073tzfy
£oal KoV A i
LINE OpenChat  FQAS MUMT CONNECT L :
EQRE -y
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(1) L aieint: 13 Schemes of EQA at MUMT (compiled with ISO/IEC 17043)

Department of
Clinical Chemistry
) Center for

¥ Standardization & Product Validation

« EQAH
: Mahidol University
& Participant Management Faculty of Medical Technology L] EQAT

¢ Coordinate between scheme providers &
participants
e Manage EQAC and EQACM

. Department of
~ Community Medical Technology

¢ Control Material production

» EQAP
| Department of Department of
: Clinical Microbiology and Applied Technology . Clinical Microscopy
« EQAI: Syphilis @ « B-EQAM
* EQAI: HBV « H-EQAM
¢« EQAI: HCV ¢ VH-EQAM
« EQAB® » UC-EQAM
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3 :;‘(alirjslcl)\p\lelji?ejl\:ee(iigggy E QA Sc h e m e S at M U M T

No  Scheme Sample Number of Trial/Year ISO/IEC 17043

1 Clinical Chemistry Lyophilized serum 12 2025
2 Cardiac Markers Lyophilized serum 6 2025
3 Tumor Markers Lyophilized serum <] 2025
4 Hormones Lyophilized serum 6 2025
5 Complete Blood Count Stabilized Whole Blood 4 2025
6 Blood Smear Blood Smear 4 2025
Fi Virtual Blood Smear Virtual Microscope 3 2025
8 Urine Sediment and Cytohematology Photos 4 2025
9 Coagulation Lyophilized serum 2 2025
10  Syphilis Serology Serum 4 Since 2023
1 Hepatitis B Serology Serum 4 2025
12  Hepatitis C Serology Serum 4 2025
13  Bacteria (Gram/AFB/Iden/AST) Stab/Smear 3 Since 2023

E-S

Parasitolog Stool sediment/Thin Film 2025
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) i aensy  Growth and Development of EQAS-MUMT

Adopt technology to boost member capacity, efficiency,
and staff development opportunities

5,000 m EQAIL: HCV
THAILAND
Central 217
Nodteast 84D 4,500 I W EQaCM
77 .
o 0 1 EQAB iden
North 355 ~ 4,000 . .
West 224 ,§ EQAS-MUMT Website =B EQAB AFB
=~ 3,500
:-:acr'\jPrabang 1 ; ’ — - . W EQAB gram
Vientiane 1 E. 3,000 R Program — - ——
NEPAL 5 .
Kathmandu 2 "E 2,500 HBV
: = .
S 2,000 R- I i n m Syphilis
g LS00 o . u UC-EQAM
Z 1,000 ™ mm m W || = H -EQAM
B-EQAM
500 Q
b W EQAH
N M ¥ W © ~ ® O O ~ N M W W EQAT
— — — - - - - - o™ o o™ o™N o™
S R 8 R S R &S KL & & 8§ mEWC
|HTERNAT[0"A|. CUNFERENCE ON MEDICAL LABORATORY SCIENCE AND ﬂ ALl

& Mahidol University

) Fcuty ot ecicalrecrmoivgy Mini-EQA (Interlaboratory Comparison, ILC)

Lab Anywhere:

* Private Community Lab

Partnership:
Government, Private sectors both locally and internationally
* The Association of Medical Technologist of Thailand (AMTT)
» Maedical Technology Council

» IVD Companies

HOI NGHI QUOC TE XET NGHIEM Y HOC 2025

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT



) Mahidol University M

Faculty of Medical Technology

EQA (Interlaboratory Comparison, ILC)

# Program Fee | Nimoerst Payment
g participants d dl'
eaatline
G
ILC: Clinical Chemist
A 1 ry 2,000
—
e | 2. ILC: CBC 2.000
] ILC: SYP
G 3. 1,000 300
bl
l':t, g |ncHev 1,000
rLQ 5 | e Hey 1,000
(=
m 6. ILC: Thyroid 8,500
= October
7 ILC: Inflammatory markers 7,000
10, 2025
g | ILC: Lipid profile 4,000
9. | ILC: PVRAI 5,000
50
10. | 'LC: Bone markers 7,000
&
8 11 ILC: Sex Hormone 7,000
& ?
u 12. | ILC: Direct Bilirubin 1,500
2 13, | ILC: D-Dimer 1,500
1a. | LC: hscrP 1,500

A\ Mahidol University

Faculty of Medical Technology

Provided by:
Local laboratories and clinics
Oversea collaborators or
suppliers

LS DA Spiked Nasopharyngeal Samples

e

PIVKA-II, PCT, D-

« e 4 rsun



?i‘if:j‘iﬁl;’i?a‘.‘if;iii’égy IVD Development and Utilization

EQA Providers Clinical
Laboratories
Input Process Output
Design: Fit-for- Operation: Standard Quality
purpose - Analyze sample Safety
Operation: Standard - Performance review Satisfaction
(ISO /IEC17043) - Corrective action Trust

Accreditation Body (ISO 15189, Laboratory Accreditation, MOPH, CAP)
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1) et oy Role of Clinical Laboratory
ISO 15189 Requirements

7.3.7.3 External Quality Assessment (EQA)

e) When selecting EQA programme(s), the laboratory should consider the type of target value offered.
Target values are:

1) Independently set by a reference method, or
2)  Set by overall consensus data, and/or

3)  Set by method peer group consensus data, or

00 01 02 03 04

4)  Set by a panel of experts.
NOTE 1 When method-independent target values are not available, consensus values can be used to
determine whether deviations are laboratory- or method-specific.

NOTE 2 Where lack of commutability of EQA materials can hamper comparison between some methods, it
can still be useful for comparisons to be made between methods for which it is commutable, rather than

relying only on within-method comparisons.
HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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.Y Mahidol Universi . y -
Facly t el Techmoiogy Self Evaluation and Quality Indicators

® Coverage (%) of participation

® Percentage of unacceptable performance (%) (risk & cost)

B Self evaluation & QI for each test

' ",1/ X ouo ® WBC Differential count
& e Ba, Routine operation

WBC morphology
® % acceptable results—-> Grade

9.@/e o . " RECdistribution
D . &% ‘ ¢ .
@;3%@'})@; f@OO | = RBC morphology QUnacceptable items

DAW P 0 2@ 0, N
i QG‘?@) ,@ 975 = platelet estimation Prepare a performance tracking template (in Excel

OIS Y a0 - Platelet morphology or Word) to monitor performance based on quality
indicators (Qls) and the defined schedule.
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Faculty of Medical Technology

Moy, Training and Flexible Education: Reskill - Upskill

Quality Management System Quality Assurance Professional competency

Organizatios

post-analyy, icar
|
§
ﬂ

Purchasing Proce:
= Control

—
Information by
Management hivid h

Analytical

EQA

Inventory

Documents Occurrence
Management

Records

Process

Facilities
Improvement g &

Safety

g S
B
s

MV . Bioinforgialies

HOI NGHI QUOC TE XET NGHIEM Y HOC 2025

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT




IL'LABURA MORT SCTENLE Anw QUE e ses

THANK YOU!




13.11.2025

UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY /"q\

” QUALITY CONTROL CENTER FOR MEDICAL LABORATORY — DEPARTMENT OF MEDICAL LABORATORY :\j\__/:

2025 IFCC Recommendations
on Internal Quality Control

for Medical Laboratories
In Compliance with ISO 15189:2022

Assoc. Prof. Pham Thien Ngoc, MD. PhD
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ISO 15189:2022

A comprehensive framework for quality and competence in medical laboratories

I1ISO 15189:2003 ISO 15189:2012

1ISO 15189:2022

+Alignment  with  ISO/IEC ~ 17025:2017
(structure)

* Integration of POCT (Point-of-Care Testing)
requirements

* Emphasis on Risk-based thinking

ISO 15189:2007

HOI NGH] QUOC TE XET NGHIEM Y HOC
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PURPOSE OF IFCC RECOMMENDATIONS

From standard to strategy

o ® o
‘e @ ©
L L IFCC recommendations

IS0 15189:2022 o New guidance refer to practices -

“What” needs to be achieved, “How” to do it, details of how to
‘horizontal standards that simply achieve 1QC goals and giving
identify priniciples and abstract laboratories the flexibility to find
goals . their own ways to accomplish goals
o

Ensuring internal quality control practices in medical
Laboratories: IFCC recommendations for practical
applications based on ISO 15189:2022

HOI NGH] QUOC TE XET NGHIEM Y HOC
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PURPOSE OF IFCC RECOMMENDATIONS

From standard to strategy

Plan IQC
strategies
IFCC recommendations
New guidance refer to practices - Estimate
“How” to do it, details of how to Measurement
achieve 1QC goals and giving Uncertainty

laboratories the flexibility to find
their own ways to accomplish
goals

Comparability
results

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

1ISO 15189:2012

5.6.2 The laboratory shall design
internal quality control systems
that verify the attainment of the
intended quality of results. It is
important that the control system
provide staff members with clear
and easily understood information
on which to base technical and
medical decisions. Special
attention should be paid to the
elimination of mistakes in the
process of handling samples,
requests, examinations, reports,
etc.

\%3({\13"0'7 for
Q

Op), Sy
(N
o>
o®

\nternat;
011021pY

é

ISO 15189

1ISO 15189:2022

7.3.7.2 a) The laboratory shall have an IQC procedure
for monitoring the ongoing validity of examination results,
according to specified criteria, that verifies the
attainment of the intended quality and ensures validity
pertinent to clinical decision making.

d) IQC shall be performed at a frequency that is
based on the stability and robustness of the examination
method and the risk of harm to the patient from an
erroneous result.

e) The resulting data shall be recorded in such a
way that trends and shifts are detectable and, where
applicable, statistical techniques shall be applied to
review the results.

f) IQC data shall be reviewed with defined
acceptability criteria at regular intervals, and in a
timeframe that allows a meaningful indication of current
performance.

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

1QC frequency

Acceptability criteria

Alternative performance
monitoring methods

Critical aspects of the IQC planning process are discussed:

Evaluation of method robustness (Six Sigma)
IQC’s scheduling frequency/ establishing series and critical events

Precision data (CVs)
Levey-Jennings control chart
Establishing target values
Statistical control rules

Proficiency-Based Quality Reference Testing (PBQRT)
Moving Mean or Average of Normal (AoN)

Retesting of Patient Samples

Pooled Patient Samples

"Sentinel Tests"

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

1QC frequency

Define both frequency of IQC procedures and number of patient samples analyzed for an analyte between two
IQC events to ensure the stability of the analytical process with a minimum of once per series or once per
working day

Represents a balance between ensuring quality and managing risk, cost, and workload

Key considerations when establishing: method robustness, test criticality, turnaround time (TAT), sample stability for
re-testing...

Using Six Sigma Methodology to evaluate method robustness: Sigma =(TEa - Bias)/CV

Positioning IQC in critical events: calibration, instrument maintenance or replacement of parts, adjustments, change
of reagents, batches, or calibrators...

Perform IQC testing both before and after maintenance activities to access impact on system stability

HOI NGH] QUOC TE XET NGHIEM Y H002025_
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

Defining acceptability criteria

PRECISION DATA

* Long-term CVs (CVLT) account for all sources of variability calculated and used to define
acceptable limits for control charts (control limits).
* Sources for comparison:
* Primarily, CV established as standard for specific analytical system in use.
* From BV estimated reported by EFLM.
* Manufacturer’s claim or report.
» From peer groups of interlaboratory comparison (ILC) or external comparison of IQCs.
* Recommendations from international or national organizations.
* From the EQAS providers

HOI NGH] QUOC TE XET NGHIEM Y HOC
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

Defining acceptability criteria

TARGET VALUE (TV)

* Determines the target value by calculating the average of measurements obtained from
sufficiently large dataset collected over adequate timeframe and used as baseline of the control
chart (control limits).

* Re-targeting (adjustment of TV) process includes:

* In-depth investigation into potential sources of variation, such as personnel change, QC
material stability, calibration issue, reagent batch changes, or maintenance activities > If shift
exceeding 1SD, retarget mean to reduce risk of false rejection and false acceptances.

« Evaluations with peer groups or EQAs to ensure no trueness error or inaccuracy.

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

2025 IFCC RECOMMENDATIONS

Plan IQC strategies

Defining acceptability criteria

STATISTICAL CONTROL RULES

+ Statistical goals for implementing Westgard rules: high probability of error detection (Pgp 2 90%)
and low probability of false rejection (Pgg < 5%)

» Using the Sigma level for rules selection

+ Assess non-conformity based on two levels of criteria: Analytical Acceptable Limits (based on
statistical performance/Sigma) and Clinical Acceptable Limits (determined by potential medical
impact of deviation on patient care).

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_
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2025 IFCC RECOMMENDATIONS

Plan IQC strategies

Alternative performance monitoring methods

» Proficiency-Based Quality Reference Testing (PBQRT): use advanced statistical techniques (EWMA based)
on IQC database for drift (deviations over time) analysis > earlier detection of small deviations and systematic
errors.

* Moving mean or average of normal (AoN) of patient results: detect drift/shift and evaluating potential bias
against human sample matrix

* Retesting of patient samples: repeating patient samples as “patient reference sample” or “patient QC” with

acceptance criterion of 2.8SD - compensating for the non-commutability of certain IQC materials, evaluating
performance across different sample types.

* Pooled patient samples: alternative or supplementary control when standard materials are unavailable,
checking analytical data at a defined critical level, validating new reagents batch/lot, assessing commutability.

+ Sentinel tests: scheduling IQCs runs or patient sample controls for these high-sensitivity tests to monitor overall
performance of analyser, evaluating the impact of maintenance activities.
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13.11.2025

2025 IFCC RECOMMENDATIONS

Estimate Measurement Uncertainty (MU)

ISO 15189:2012 1SO 15189:2022
5.6.2 The laboratory shall 7.3.4 Evaluation of measurement uncertainty (MU)
determine the uncertainty of « The MU of measured quantity values shall
resull:s, where relevant and . be evaluated and maintained for its
possible. Uncertainty 0\@“‘ Tor 5 intended use, where relevant.
components  which are of Q /@\@) .
importance shall be taken into £ 3 * The MU shall be qompared against
account. Sources that contribute g ISO% performance specifications and
to uncertainty may include %/ § documented.
sampling, sample preparation, p\avro g e MU evaluations shall be regularly
sample portion selection, ISO 15189 reviewed.

calibrators, reference materials,

input quantities, equipment used, * MU information shall be made available to

laboratory users on request.

environmental conditions,
condition of the sample and * MU should be taken into consideration when
changes of operators. performing verification or validation of a

method, when relevant.

HOI NGH] QUOC TE XET NGHIEM Y Hoczozs_
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2025 IFCC RECOMMENDATIONS

Estimate Measurement Uncertainty (MU)

Guide calculation and interpretation of MU, including identification of contributing factors such as imprecision and bias >
enhance transparency of reported results, and support clinicians in making informed decisions for improved patient care.

. * Bias is small and not clinically significant: MU = 2*CV (long-term CV)
MU calculation

o s o ey . - 7 o
“top-down” calculation of MU (95% estimate Bias is significant but corrected: MU = 2V(CV2 + ug;,. )

of expanded uncertainty) using data from Ug;,s - Uncertainty related to Bias estimate (from an EQA survey)

1QC and EQA
« Lack of uncertainty of reference and calibration

« Clinical Interpretation: evaluate MU based on clinicians’ interpretation
needs and specific clinical requirements.

MU importance « Decision Thresholds: MU is critical when results are near clinical decision
and Interpretation thresholds that impact patient care (e.g., hemoglobin & transfusion
decisions, drug dosage adjustments, treatment monitoring).

-> lack of consensus about how to estimate and apply MU

HOI1 NGHI QUOC TE XET NGHIEM Y Hoczozs.
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2025 IFCC RECOMMENDATIONS

Comparability of between-analyzer results

1ISO 15189:2012 1ISO 15189:2022

5.6.4 Comparability of examination 7.3.7.4 Comparability of examination results

results . .
a) When either different methods or

There shall be a defined means of \%ag\zation /O’J‘ equipment, or both, are used for an

comparing procedures, equipment and o examination, and/or the examination is
methods used and establishing the /TR performed at different sites, a procedure for
comparability of results for patient establishing the comparability of results for
samples  throughout  the  clinically patient samples throughout the clinically
appropriate intervals. This is applicable significant intervals shall be specified.

to the same or different procedures, \@/

equipment, different sites, or all of these.

Ny
Q\
0
Yopezipe®

\nternatig,

The laboratory shall periodically review
ISO 15189 { p

the comparability of results.
The laboratory shall document, record

and, as appropriate, expeditiously act d) Where differences are identified, the impact

upon results from the comparisons of those differences on biological reference
performed. Problems or deficiencies intervals and clinical decision limits shall
identified shall be acted upon and be evaluated and acted upon.

records of actions retained.
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2025 IFCC RECOMMENDATIONS

Comparability of between-analyzer results

Essential for ensuring result uniformity across multiple instruments, including POCT devices.

Frequency of

Monitoring

* Not universally
mandated — set via
risk-based
approach, justified
by lab.

« Consider: test
volume, method
robustness,
analytical drift
impact, existing QC
measures...
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Materials & Methods for

Comparability

« 1QC materials — monitor

assay performance.

 Fresh patient samples —

real-time checks.

* Pooled samples — assess

long-term consistency.

« EQA samples — inter-lab

comparison.
- Patient statistics (e.g.,

averages, MA) — detect

trends & bias.

Indicators of
System Drift

* CV trends per
analyser.

* CV ratios between
instruments.

* % Rejected IQCs.

* % Rejected patient
results.

* EQA failures.

Clinical Impact
Assessment

« Set critical
difference limits —
evaluate impact on
clinical interpretation
& patient
management.

External 1QC
Comparison

* Benchmark against
peers.

* Assess trueness &
support
retargeting.

2025

13.11.2025

ISO Compliance

IQC strategy aligned
with ISO 15189:2022,
actionable
recommendations for
implementation.
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A comprehensive and user-friendly resource

for IQC implementation in laboratory

Patient Safety /
Risk
Management

Risk-based approach,
mitigate analytical
risks, corrective
actions, prevent errors.

Modern QC
Practice

Updates for new
technologies &
methodologies, beyond
historical IFCC
guidance.

Practical Tools

Define acceptable
limits, apply statistical
rules, ensure analyser

comparability,
determine

measurement
uncertainty.

Continuous
Improvement

Monitor analytical
performance, detect
trends/shifts, evaluate
corrective actions,
support benchmarking
& Quality Indicators.

2025
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UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY @
QUALITY CONTROL CENTER FOR MEDICAL LABORATORY - DEPARTMENT OF MEDICAL LABORATORY &

STRATEGY FOR THE SAFE RECRUITMENT OF BLOOD
DONORS REGARDING HIV, HBV, AND HCV AT CHO RAY
BLOOD TRANSFUSION CENTER - CHO RAY HOSPITAL

Pham Le Nhat Mlnh PhD
== Deputy director of Cho Ray Blood Transfusion Center
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INTRODUCTION

v' Collecting and distributing safe blood

and blood compoments to over 60
hospitals in Ho Chi Minh City and the

eastern

southeastern provinces,

serving a population of more than 10

million people.

v’ Each day, the center collects an
average of 600 units of whole blood
(350ml) and distributes
approximately  500-600  blood

product components.
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STRATEGY ON RECRUITING SAFE BLOOD DONORS

= -
A e—— 1|

Molecular

@ ‘ g testings:
a M = ‘ Serology HBV-DNA;
‘ I | testings: HIV; HCV-RNA;

— =
Rapid test on HBV; HCV; HIV-RNA.
HBsAg  for "gyphilis;

Donor’s first time

Eny

I Malaria;
recruitment ' donors Uraleaxr;;a:acted
Donor  self- Haemoglobin antibody
screening test for all S
before donors ic;genlng, Rh
! registration i
groupings
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Stage 1: Self screening

3 2 ? ? ?
? ’ é? i !

2025/4/13

Sources of references - https /fwww istockphoto com/vi/h%C3%ACnh-minh-h%E 1%BB%8Dasask-yourself

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT




11/13/2025

DECORATION IN WINTER SEASON

—

=

M TRUYEN M4

lﬁﬂn il anHl;l\“‘ i

—_—
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GIVING BLOOD DONATION STANDARD FOR DONORS SELF SCREENING

LUU ¥ SAU HIEN MAU

sesece
Gill che do &n uong

sinh hoat binh thudng

fiem hien mau

khi thyc sy thodi mai

Téng cudng sd dyng
t4c chit dinh dudng b3 mau

Thit, gan, tring, sia..

QUY TRINH HIEN MAU

Kham
Xét nghiém

Péng ky
hién mau

Hidir muciee bl i saee 3 theing
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PRIVATE SPACE FOR BLOOD DONORS TO ANSWER SCREENING
QUESTIONS DURING THE BLOOD DONATION REGISTRATION

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT 2 02 5

SCREENING BASED ON BLOOD DONATION REGISTRATION FORM

CHO RAY HONFTTAL CHO BAY HOSPITAL
CHO RAY BLOOD TRANSSUSION CENTER Esn CHO RAY BLOOD TRANSFUSION CENTER o

BLOOD DONATION REGISTRATION FORM BASIC INFORMATION ON BLOOD DONATION
P (Please hindly read the follow ing information before registration)

P N D e e sy ]
Mot phone: & Cone Ry Bheed —— Yo e

O e ——— © For your watety mm wetl na come o oty
o Informntions

1. Vs mond b iy yoss B cmrd el Biomad domation o (4f asy) for emeh e deatisn rogistration.
USE ONLY FOR MEDICAL ST AFF 21 yous e waflcrion B e ox chevean: macdacal combitice soch a0 bigh blosd proare. disbuien.

¥ L —————

Screening 5 o s ey e, b ol ot g, ot e M s
prcuiing D deacame o Maand espacets

blood 4 One day betore demateng beud. 21 0k sbosbal sad stay wp bote (acol w et well soop 2 & hosrn).
S, Bt graing Nl you sy kave 3 sad snd sced te driad, ploaty of wster (vaovten tea ).

donors on e Ceduades "

risk e
Addvra (e By Bloed Trnmaluniom  wuder

behaviors 2018 Nguyem O Thanh street, Ward 13, District 5, Ha b Misd City

Phn: O35 JPSSSURS ur 88 2URSSA1YT ~ Enbemsbonn: | 1K) s 1421 o 1059

based on W el e by e BONA TE VOUR BLOGD: Fill e ol the information b reghtration lorm
Yes/No e

uestions A
K e

Blood donation under the guidance of the medical physician is not harmful;

EoTE e A Commitments e Tt
for truly answers

Pieses do st farget te briag vous 1D card for cach of biued deastion rogatration Thaal you?

ot s on repetennid, | e St s Mo 54
1 ok ety snbey o [ wen wiBing be dunese Mowd 0
ey ey

i PFage 12 T w5 Page 22
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ONLINE BLOOD DONATION MANAGEMENT APPLICATION
i .

2

O

Nhdm mdu 56 U8n hién méu

Ban chua chp nhit théng tin ed nhbn. IC\\'g'E":;th l:uu;:e;l-u 0

=» Cip nhit ngay <<
v |

+ GIAY CHUNG NHAN
DANG KY QUYEN TAC GIA

4 CIOT MAU VEU THUONG

Tén dang nhip/CCCD/Can cudc H[fﬂ MAU
cUu NeUdI EUC AN OUYEN TAC G0 CIRNG Nk
Mt khiu © + ~ /
pi 5 Wi gl Ui dymp qund 1 il g rdn Lo ok Chrng ik
+ m.;..a.zm-wrﬂvr p
o Ry ol e 0 Ay
Lutu mét khiu CHUC NANG .
Ticghi  Npiods T Phrey Trln Thouk g Qv el Vit Nam
T Py L4 N Minh; L Thank Chierng
['.'3 9 L M} Figuh o &
3 2 Biing ky Lich Lich sir Ol o v Bk v Oy Qe TSR]
Bingalap i s il s i s NPT o' s
Biing ky Héi - dép Lién hé II!I ﬁ' 3 194 g byl e i o e Dl qupd T g
Lich s Hbi - dép Lidn hé » e W%‘“
ey hidin mbu hé tra ) R

TIN TUC . B e I
@ fa () 2 e, P
Trang el Thing bio Dingky  Cdnhin
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Stage 2: DONOR’S RECRUIMENT

Sources of references : https.//www. freepik.com/Afree-vector/hand-
drawn-patient-taking-medical-examination_12276384.htm
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SCREENING BASED ON BLOOD DONATION REGISTRATION FORM

O AN OSETE AL

; CHORAY BOSFIEAL
IO RAY LR 1A SISO CENTER -

€3O RAY BLOGD TRANSFLUSION CENTER oA
BLOOD DONATION REGISTRATION FORM BASIC INFORMATION OX BLOOD DONATION
L —— - (Please kindly resd the before
FULL S g bt e a3 P 33
Nedede prbeeas e Ry Bl Dl R

[——— T——

4 Bar vn sabety ekl s b Shans el rnive bl ks Shene b ¢ bty pund (e iy
pr—
v

1. Wocms mrcnd B Mg, st 113 el sond Bnd dhmaticsn sowed (4F sy ot emah boboud dummtinm svgintrntion.

K O % PO MBI AL T ARE 2,0yt s ey e, i ot eonns; el sl amiditsemna s a0 Bigh el prwnanry, dishten,

M Ve e ot et s *

- et . Pl dor mat ot Wil b rvamart s Bt
o Screening 7 e S g, ol et g e i
e T o o =] rcmlang O iacums b Bl gt
ey blood . O day o g Moo, ol sisbed s 0y o e et g well sy 2.4 hemel
e n b 5. Bicome giving bl Yo iy R & saank sl wored b drimh vty of w pter (ouroston boal
& et s B3 smsattha, B o rereaaly gon g o o The mmm st e o e of whok bl dematis 13 wevks and plisebet demsiie by
s @ b donors on o
ateda T bt =
e B
e e w0 risk A o A s Al A e
e v — )
Ty . Akl e By B Truaatinion Cvater

- e aVIorS U Sguyes O3 Thank shrvet, Ward 12, Disiriet 5, Me Ol Mk Cly
e s
[ ST Plhssaer: S18 PYSSSERS r O% DRRSSLLNY — Entemahen: 11KD o 1420 or 1159

B
-

-

baSEd on W e B i o e EONATE M T RO, Fl il s b tioms b rugiatration farm
CBmerad s tm e i B bt mbon. Sepuad, ek
Bous

Yes/No it e 10y st

B L L

uestions .
L ® o

Commitments =i i
for truly answers '

Pirmns S et Forget bo boring your §0 card for voch of bbosd deation rgnirstien. Thast yoat

o e

& 8 e it nd, B bn o Sl e of o s
* Pl B, okl mews e

Ooo| 0 O

[ e — T ———

g — g fvwn

e ol o st Priaa, s f e e rnne

S ¥ e cnt it g 4 s s
"
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Stage 3: HBsAg rapid test for first-time
donors and Hemoglobin test for all
donors

Sourcesiof references :https://www.freepik.com/free-photos-
vectors/medical-test
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HBsAg rapid test for first-time donors and Hemoglobin test for all donors

Approximately
2.5%" of e
potential blood g Approximately
donors do not ; 2.6%" of first-
meet the 2 time blood
hemoglobin il donors tested  [FEEE IS AT
level reation for the [EEEEE B - SN
requirement rapid HBsAg @ ;
(<120g/1) to | test
donate whole
blood

B . B £ -‘. VR S
Hemoglobintest HBsAg rapid test

Sources of references : hitps://nursekey comv/assisting-in-the-analysis-of-blood/ and Cho Ray Blood Transfusion Center
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Stage 4: Serology tests

Sources of references :

. https /mww morningcoach. com/blog/everything-should-be-in-balance;
hitps #yinyangit wordpress.com/2013/03/08/net-poco-la-gilquestion-mark/

httos /Avivammunadiagnostic. filen/diagnostics/immunology-and-
infectious-serology

/ifns imedicine vale eriiflahmed/secfinns/moleciilar-diannnstics/
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WINDOW PERIOD FOR DETECTING TTIs AGENTS
Window period
.’ I3

Exposed person

The window period is the time A .-.g
between a blood donor's exposure e H @

to a transmission agent and its AG S W
detection by testing NG~ =

Nouda hinh doh mish hos i 5 idy them Khdo: hilos Ioenciipert orglieteil/ 275133 bersongeneric. hitos vww everydayheslth combinuide’ hitos Mbnabar comimages/sesr
beiog Aviaby comeAtabasH B4 Pentingnyat 20, aboratoriumss 20Sains%208i% 208 %20d80% 207

20Sigws;  Atps /e vInmac. COM/VIe DA Vietth i-ky-LUB-SO-rong-et-ng hiem-

hivlagi-ni
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WINDOW PERIOD FOR DETECTING TTls AGENTS

Window period for detecting nucleic acid F;‘N

Window period for detecting antigen RNA/DNA

Window period for detecting antibody

/'\<

0

VAT

v

Date Antigen Year .
Time
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WINDOW PERIOD FOR DETECTING TTIs AGENTS

: } 2 1\" HBV HCV
Window period
HIV-RNA HBV-DNA HCV-RNA
Window period of Pool 6 Pool 6 Pool 6
Molecular **method 6.9 3,9 15,2
(Average day)
ID ID ID
47 2.8 8,6
Window period of HIV Ag/Ab HBsAg Anti-HCV

serology method
(Average day) approved
by FDA for blood donor 8,1 225 34
screening test

*Package insert-Cobas MPX; *GALEL, S. Aetal., 2018. Sensitivity and specificity ofanewautomated system for the detection ofhepatitis B virus, hepatitis C virus, and human immunodeficiency
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RECOMMENDED SENSITIVITY AND SPECIFICITY
OF BLOOD DONOR SCREENING REAGENTS
World Health Organization (WHO) Ministry of Health of Vietnam

Screening } Reagents for screening agents by

Domated Broost

for Transfusion- ELISA/ Chemiluminescence
methods
HBsAg: Limit of detection (LOD) is
0.5ng/ml

HIV: Detection of anti-HIV-1 antibodies

(group M, O) and P24 antigen,;

The sensitivity and specificity of all ; .
reagents used for blood donor HCV: Able to detect weak positive

screening should be as high as reference samples.
possible, and ideally no less than
99 5%.
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COMPARISON OF HIV, HBV, AND HCV DETECTION RATES
2,5 USING SEROLOGICAL METHODS IN 2015 AND 2024

€ 2
0,4 "
The HBV detection rate
LS decreased by 3.95 times
1
1,58 -
0,5 o:22
' ~ 014
0 L
HIV HBV HCV

2025/4/13 W 2015 w2024
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Stage 5: Molecular method

Sources of references :

: httpsAvww morningcoach. com/blogreverything-should-be-in-balance;
hitps #yinyangil wordpress. com/201 3/03/08/net-poco-la-gilquestion-mark’
hilps Avpwimmunodiagnostic. fi/e SAmmuneiogy-and-

D3 /WA
Infeclious-seroiogy

/hftns-fmedicine vale sdudahmedisectinns/malenilar-diannastinss
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DETECTION RANGE ON MOLECULAR METHOD

Virus Detection range*

HBV-DNA IU/ml 1,4
HCV U/ml 4,0
HIV-1 group M IU/mi 25,7
HIV-1 group O Ban sao/ml 8,2
HIV-2 IU/mi 57,4

Source: *Cobas® MPX. Package insert.
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COMPARISON OF HIV, HBV, AND HCV DETECTION RATES USING
MOLECULAR METHODS IN 2015 AND 2024

0,15
S The HBV-DNA
0,1 detection rate
decreased by
< -
0,05 2.17 times.
0 L I- -
HIV-RNA .
HBV-DNA :
HCV-RNA
_ HIV-RNA _ HBV-DNA HCV-RNA
2024 0,0014 0,06 0,0007
o 2015 0,004 0,13 0
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HIV, HBV, HCV screening results among blood donors
from 05/2015 to 09/2024

Results of blood donor screening (n=1,185,349)

Agents
Serology method Molecular method
HBY 0-52% (=Oi?f Kg’s)
k'8

796 HIV, HBV, and HCV infections were missed by serological

methods. Molecular methods enable early detection of viral genetic

— Shortening the window period

HOI NGHI QUOC TE XET NGHIEM Y HOC
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Choosing a blood screening strategy
SEROLOGY | MOLECULAR

Most effective in
detecting infections
in the transient and

early stages.

HBYV detection in

both early and late

Important for
detecting
chronic
infections

stages

jource of picture. hitos Jlw ww mor 3 o
\itos /vinvangiwirdgres 13/03/08/net- 13- - marl

(DS Jivw v v Immunod: fen/diag Aim munoio gv-and-in ology
htips: vale ed la:

Ht_‘l NGHI QUOC TE XET NGHIEM Y H002025.
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CERTIFICATE OF PARTICIPATIONIN THE NATIONAL EXTERNAL QUALITY
ASSESSMENT FOR BLOOD DONOR SCREENING TESTS 2024

BOYTE
VIEN HUYET HOC - TRUYEN MAU TRUNG UONG

CHUONG TRINH NGOAI KIEM QUOC GIA VE CHAT LIPO'NG XET NGHIEM SANG LOC MAU

CHU'NG NHAN
Phong xét nghiém mién dich sang loc mau,
Trung tam Truyén mau Cho Riy - Bénh vién Cho Ray
Pat yéu cdu cda chuong trinh xét nghiém

- NAT (HBV-ADN, HCV-ARN, HIV-ARN)
- Huyét thanh hoc: HBV, HCV, HIV, giang mai

nam 2024
GIAM BOC Ha NI, ngay 15 lhéng 01 ndm 2025
TRUNG TAM MAU QUOC GIA VIEN TRUONG
o rd o
5 19 (
e, L,/(@/vf 4
PGS.TS. Trdn Ngoc Qué PGS.TS. Nguyén Ha Thanh
% 63/QD-HHTM nghy 15/01/2025
2025/4 R T R R R R R N N R R A S R N R SRS
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INTERNATIONAL EXTERNAL QUALITY 1ISO 15189:2022 CERTIFICATE
ASSESSMENT OF (NRL) IN 2024

UY BAN TIEU CHUAN DO LUONG CHAT LUONG QUOC GIA (STAMEQ)
VAN PHONG OONG NHAN CHAT LUONG QUGC GIA (BoA)

CERTIFICATE OF PARTICIPATION

This certifies that
' . - a
Cho Ray Hospital CHUNG CHI CONG NHAN
successhully porticipated in NRL EQAS in 2024 i
Ry paricipat [Q PRONG XET NGHIEM MIEN DICH SANG LOC
TRUNG TAM TRUYEN MAU CHOQ RAY
Hepatitis Seroiogy BENH VIEN RO RAY
Bfa diden PXN:
TORCH ond EBV Serology 2018 Nguyla Ol Thank, Photug 12, Quda 5, Thiah pbd 1d Cui Miak
43 Guyr dhnb gid vi pha byp vii che yiu chn can il chaka
HBY Molocular
ISO 15189:2022
Mitimorker Biood Screening Serclogy Linh vyx céag shin
VI SINH
Muitimorket Biood Screening Moleculor s od
VILAS MED 040
Kim thew Quylt Siah chug mhia b 16LVOD-VIONCLOG wphy 16867033
Ma@d Cinirng chi o8 hiw bye tir aghy: 167062025 dls 10062000
Dr Piopa AS Mo Neky Gwve chug nhie lin She 17947015

24w D

VAN PIONG CONErTMANDMAT LUONGRRUGC GLa
%
e L

SVIL" é:,'.:._,:} ';1 - ES[AS %m} . TS. Trdn Thi Thu Ha

HO!I NGHI QUOC TE XET NGHIEM Y Ht_mzozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

13



11/13/2025

CONCLUSION

(2 4

3 | A | ——

Molecular
testings:
Serology HBV-DNA;
y - ! | testings: HIV; HCV-RNA;
Rapid test on HBV; HCV; HIV-RNA.
HBsAg for Syphilis;

—r

Donor’s first time Malaria:
recruitment donors Unexpe;cted
Donor self- Haemoglobin antihody

screening
before
'registration

- =D -

HBV
10% -15% | 10-12%

HOI NGHI QUOC TE XET NGHIEM Y H(_lczozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs_

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

14



11/14/2025

UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY @

‘ QUALITY CONTROL CENTER FOR MEDICAL LABORATORY — DEPARTMENT OF MEDICAL LABORATORY * _/':

DETERMINATION OF THE NEW QUANTITATION
LIMIT OF THE METHOD OF BLOOD ETHANOL
CONCENTRATION MEASUREMENT ON THE
COBAS C503 ANALYZER

Ngo Kien Duc, PharmD, PhD
Head of Department of Biochemistry - Thong Nhat Hospital

Head of the Department of Biochemistry, Faculty of Pharmacy — Univesity of Medicine
and Pharmacy at Ho Chi Minh City
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INTRODUCTION

« Ethanol is the main component in alcoholic beverages like wine and beer.
In addition, ethanol is also present in fermented foods such as ripe fruit,
sugar cane, bamboo shoot, and cassava,...

« Ethanol is classified as a stimulant and an addictive substance. - alcohol
dependency

* Ethanol is one of the three leading causes of increased traffic accidents,
accounting for 36.2% in males and 0.7% in females (WHO, 2014) >
"prohibiting the operation of vehicles when the alcohol concentration
in blood or breath is present”
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INTRODUCTION

Law No. 44/2019/QH14 ON PREVENTION AND CONTROL OF HARMFUL
EFFECTS OF ALCOHOL AND BEER; effective from January 1, 2020

- Atrticle 5. Prohibited acts in the prevention and control of harmful effects of

alcohol and beer

» Clause 6. Operating a motor vehicle while there is an alcohol

concentration in the blood or breath.

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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INTRODUCTION

According to Decree No. 100/2019/ND-CP dated December 30, 2019
Chapter 2, Section 1, Article 5:
= Clause 6: Fine from 6,000,000VND to 8,000,000 VND
c) Operating a vehicle on the road while having an alcohol concentration in the blood

but not exceeding 50 milligrams per 100 milliliters of blood, or not exceeding 0.25
milligrams per 1 liter of breath.

= Clause 8: Fine from 16,000,000 VND to 18,000,000 VND
d) Operating a vehicle on the road while having an alcohol concentration in the blood
or breath exceeding 80 milligrams per 100 milliliters of blood, or exceeding 0.4
milligrams per 1 liter of breath
= Clause 10: Fine from 30,000,000 VND to 40,000,000 VND
a) Operating a vehicle on the road while having an alcohol concentration in the blood
exceeding 80 milligrams per 100 milliliters of blood, or exceeding 0.4
milligrams per 1 liter of breath.
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INTRODUCTION

Decision No. 320/QD-BYT dated January 23, 2014 on the promulgation of the
document “Guidance on professional technical procedures in the
Biochemistry sector”

<10,9 mmol/L (50 mg/dL) Normal Values

10,9 — 21,7 mmol/L Manifestation of red eyes, vomiting, slow reflexes,
reduced responsiveness (or reduced acuity)

21,7 mmol/L Clinical signs of central nervous system depression

86,8 mmol/L May be life-threatening.

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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INTRODUCTION

Alcohol concentration in blood and breath: 0.16

N =100

50 mg/dL BAC ~ 0,25 mg/L BrAC 0.14 1 |r=02a8
g 77| BrAC = 0.008 + 0.797 BAC
o 1 Residual SD = 0.004 g/210 L L
Sensitivity of the breath alcohol test: = o= -~
0,1 mg/L BrAC~ 20 mg/dL BAC Ss it
Limit of Quantitation (LoQ) cobas c503: ik
10,1 mg/dL BAC (Lower than the sensitivity of 1 50 mg/dLBAC =~ 0,19 mg/L BrAC

0.04

T T T T
R A 004 006 0.08 010 012 0.14 0.8
’ 1EICATIONS
i BAC (g/100 mL)
1. Indication of B.A.C.
s HIGH: > 0.50%0 or 0.05%BAC or 0.25mg/l BrAC . o
Alan Wayne Jones, Johnny Mack Cowan, Reflections on Variability in

" LOW: 0.20~0.50% or 0.02~0.05%BAC or O.lD~U.25mgﬂ BrAC the Blood—Breath Ratio of Ethanol and its Importance When Evidential
Breath-Alcohol Instruments are Used in Law Enforcement, Forensic

the breath alcohol test.)

L Sciences Research, Volume 5, Issue 4, December 2020, Pages 300—
»o= . A %l . y ! y ’
" ZERQ 0.20%0 or 0.02KBAC OF 0 lmgﬂ BrAc 308, https://doi.org/10.1080/20961790.2020.1780720
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INTRODUCTION

False Negative: No alcohol detected in the breath (< 20 mg/dL), but there is
ethanol in the blood - Legal authorities require the laboratory to report the
result.

- The laboratory can only determine ethanol concentrations of 10,1 mg/dL
or higher

- When ethanol concentration is < 10,1 mg/dL: Result is reported as “< 10
mg/dL” - Did the concerned person violate the regulation?

-  Who is involved:
= Consumed alcohol/beer a long time before (the test)
» Consumed fermented foods containing alcohol

HOI NGHI QUOC TE XET NGHIEM Y HOC
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INTRODUCTION

It is necessary to extend the measuring
range on the Cobas c503 system to enable
the measurement of samples with ethanol
concentrations below 10,1 mg/dL.
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RESEARCH OBJECTIVES

To validate the method for quantitative
determination of ethanol concentration in blood by
alcohol dehydrogenase enzyme on the cobas c503
automated biochemical analyzer, and to establish

the new Limit of Quantitation (LOQ)

LoQ: Limit of Quantitation

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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MATERIALS

« Serum samples: contained in tubes containing micronized silica particles.
* Quality Control (QC) solution and Calibration solution.

Materials Concentration Lot No. Expiration date
(mg/dL)
QC 1 Solution 49,8 78200601 30/04/2025
QC 2 Solution 143 78200701 30/04/2025
Calibration solution 216 78200501 30/04/2025
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METHODS
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* The Clinical and Laboratory Standards Institute (CLSI) is a leading global
organization that develops laboratory standards, with more than 290 standards
and guidelines published

* The method validation parameters were carried out in accordance with the
following guidelines:

v'CLSI EP17A: Protocols for Determination of Limits of Detection and Limits of
Quantitation.

v'CLSI EP06: Evaluation of the Linearity of Quantitative.

v'CLSI EP15: Evaluation of precision and estimation of bias.

Following CLSI guidelines helps laboratories improve reliability and ensures the
comparability of results across different testing facilities.

HOI NGHI QUOC TE XET NGHIEM Y HOC
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METHODS

Validation parameters

Content

Note

Limit of Blank (LoB)

- Repeat the blank sample 60 times.

Verification: Repeat the
blank sample 20 times.

Limit of Detection (LoD)

- Four low-concentration samples, tested 15 times each

Verification: Repeat the
claimed LoD sample 20
times.

Limit of Quantitation (LoQ)

- Samples with concentrations = LoD, tested 40 times each.
- Requirement: the lowest concentration must have TEpyy% < TEa%

Verification: Repeat the
claimed LoQ sample 25
times.

- Linear range: from LoQ to 216 mg/dL

Linearity - Requirement: 0,995 < R £ 1 and TEPxN% < TEa%

- Three patient samples: each sample tested 5 times per day for 5
Precision consecutive days (5%5).

Requirement: CVr % and CVwL% < 20%.

- Two QC samples: each sample tested 5 times per day for 5
Trueness consecutive days (5%5).

Requirement: the mean value must fall within the verified interval (VI).

TEa: Total Allowable Error
TEa Alcohol blood < 20% (CLIA 2024)

HOI NGHI QUOC TE XET NGHIEM Y HOC
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RESULT
Parameters Result Note
Limit of bank (LoB) 1,971 mg/dL
Limit of detection (LoD) 3,426 mg/dL
Limit of quantitation (LoQ) 5 mg/dL TEexy% = 18,24% < TEa% = 20%.

- Linear range: 5 - 216 mg/dL

The intercept is not significant (y =

Linearity _R = 09997 1,0192x)
Precision All 3_patient samples meet

requirements
Trueness Both QC samples meet the

requirements

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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DISCUSSION

* The re-determination of the LoB, LoD va LoQ values are lower than the

public ones (The manufacturer announced that all three values are 10,1

mg/dL).

* The new LoQ confirmed is 5 mg/dL
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DISCUSSION

According to Circulars 42/2024/TT-BYT, now, the Limit of Quantitation (LoQ) of Gas
Chromatography method applied to laboratory is 0,02% (equivalent to 15 mg/dL).

- The re-determination of LOQ using the ADH enzyme method on the Cobas C503 is 5

mg/dL, which is significantly lower than the current values.

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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DISCUSSION

- Experiment’s result: LoQ = 5 mg/dL - laboratory can quantify ethanol concertration in the
range of 5-10 mg/dL

- The persistent problem: concentrations below 5 mg/dL are consistently reported as “<5
mg/dL” ?

- The question: Is it necessary to accurately quantify concentrations below?

Compared to the normal blood ethanol concentration established by other countries and the

Ministry of Health:
America: < 80 mg/dL
EU: <50 mg/dL
Japan: 30 mg/dL

The Ministry of Health: < 50 mg/dL
Accurate quantification of concentrations below 5 mg/dL is unnecessary
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CONCLUSIONVA PROPOSAL

» The method for quantifying blood ethanol concentration using the ADH enzyme on

the Cobas c503 automated biochemistry analyzer has met all validation parameters
CONCLUSION at the laboratory: LoB = 1,971 mg/dL, LoD = 3,426 mg/dL, LoQ = 5 mg/dL, linearity
in the range 5 - 216 mg/dL, and precision and trueness meet CLSI requirements.

» The method for quantifying blood ethanol concentration using the ADH enzyme
on the Cobas c503 can be applied to clinical practice with lower LoQ (5 mg/dL
PROPOSAL instead 10,1 mg/dL) and linearity in the range 5 - 216 mg/dL.

* Perform a correlation comparison with the Gas Chromatography (GC) method,
which has higher sensitivity and specificity.
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HIL —thach thire tién phan tich va
gidi phap kiém soat anh hudng

Bui Phuong Hanh
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Phan l&n céac L6i trong phong xét nghiém lAm sang déu

xuat hién tir giai doan tién phéan tich.
Nguon goc gay ra nhiéu sai sé6 nhat cho PXN, do dé
gay rui ro l&n nhat d6i véi mau bénh nhan.

Nguyén nhan hang dau ctia viéc loai bd mau

(Getawa et al., 2023 (Practical laboratory Medicine, Vol 33)

.

L6i ghi nhan (7.31%)

Khéng du thé tich (22.81%)
" A Tan huyét (22.87%)

Mau bj vén cuc (32.23%)

RAND®X

QRL&U'T\YIQ)ST)%(L TAM QUAN TRONG CUA KIEM SOAT HIL

HIL thudng khéng dugc kiEém soat bdi IQC
hoac chuong trinh EQA vi chung thuong
khong dugc coi la thong s6 phén tich.

Nhung HIL dugc sir dung dé tham dinh két

qua xét nghiém cla cac théng s6 khac
hodc dé giam sat chat lugng mau ndi
chung. Nén anh hudng truc ti€p dén két

gua xét nghiém trén bao céo.
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QUALITY CONTROL

Tan huyét - Dang L6i tién phan tich cuc ky phé bién, nguyén nhan PXN loai bd 40-70%
mAau va c6 mat trong khodng 30% mau & khoa cép cliu. (Farrell & Carter, 2016)

MA&u vang - ph6 bién nhat & cac khoa so sinh vdi ty & g&p phai trén 30% (Tian et al.
2022).

Mau duc - Gap phai & khoang 2.5% mau bénh nhan. Thudng do thdi gian nhin &n
khéng dd trude khi ldy mau. Murc tang gap 4 dugc quan sat & 10% mau bénh nhan
ngoai tru (Nikolac, 2014)

RAND®X

QUALITY CONTROL

Déanh gia cac chi
s6 huyét thanh

Phuong phap truyén théng Phuong phéap hién dai
(Quan sat tru'c quan) (BPanh gia tu déng)
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RANDOX TRUC QUAN VA TU DONG HOA

3 EJIFEC, 2018 Oct 1%30{3):276-267. eColiection 2019 Oet
Evaluation of Visual Serum Indices Measurements
Muc tiéu: Danh gia cac gia tri Sl thu duoc bing cach kiém tra truc quan so sanh and Potential False Result Risks in Routine Clinical
I N . . A . L o, Chemistry Tests in Addis Ababa, Ethiopia
vdi Cobas 6000 ty dong. Xem xét nguy co dua ra két qua sai khi danh gia Sl do ; : R i .
it Gotahun 1, Anerbar Alamu ©, Firaniwot Mulugata |, Merone Skoshl T,
khé néng da’nh gla’ trLrC quan. Mene:erlvalbiehel‘ Vinsene Habitu ¥, Zelske Geto *, Fitsum Girma 7, Feyissa Challs ¥,

Mistire Woide *

Attiliations + expand
PMID; 31695585 PMCID; PMOBBOA774

Abstract
Phuong phép: 1509 mau dugc kiém tra tric quan bdi ba KTV dugc dao tao, sau dé dugc Bachground: Serum indices {50 including hemalyzed, lpemic, and icteri samgies, affects the
N ., R L N . . L sccuracy af test resull. The sim of this study was to evaiuate SI values done by visual inspections.
phéan tich lai bang may phan tich Roche Cobas 6000 dé do Sl khach quan. 1 patent fatsa resust risks by comparing with actual measuraments done by Cobr 6000

Chamistry analyzer at Ethiopian Fublic Health institute (EPHI, Addis Absba, Ethiopla

Methods: An observational, crass-sectional study was conducted from Aprd 1o May 2017 on
sampies refemad o Cf istry ¥ of EPH), Ethiopia wies §1 values, after
isual Inspection by three ained observers, was analy2ed egan on Roche Cobas 6000 analyzes
{RCA). The generated data was analyzed by using weighted kappa methods an STAT satistical

Results: Gia tri Sl clia HIL trong 1509 mau dugc phan tich trén Cobas 6000 dugc phan bé i e

nhu sau: Tan huyét (H) 993- 62%; mau vang (1) 74-5%; Mu duc (L) 59 - 4%. Khi danh gia Rk v 5 00, 168t 4N et T s e e
bang cach kiém tra tri'c quan, trung binh va trong sé kappa cho ba KTV dugc ghi nhan: S e
Tan mau (H) 20,67% - 0,21; mau vang (1) 7,1%- 0,3421; MAu duc (L) 12,6% - 0,1258, thé e, o e 478 388 0 8 s T bt sy
hién su thiéu dong thuan va nguy co dién giai chl quan. a2 e st M L

by observars. On the othar hand, results rejectad by Cobas S| assassmants includad CH-MB [22%),
LDH [20%}, and BIL-D (4%).

Reference: Getahun T et al., 2019, Ethiopia. ki Vs T o 0F ST showest oty Aok kT Sk Sysbeir This e
Is genuine need for mare training of Laberstory professionals on identification of S, and as much as
possibie Sishousd be done by Butemated system 1o impreve quality of test resUits.

Kaywords: hamolysis; icteric; Ipamic; serum indices.

oy © 2090 owmatians Fesdartion a il Ghaisry nd Laborutay Mo DETE], AR rights
enspt

QRLﬁlIT\YIg@%(L VISUAL VS AUTOMATED INSPECTION

3 EJIFCC, 2019 Oct 1%30(3):278-287. eColiection 2019 Oct.
Evaluation of Visual Serum Indices Measurements

= = = 2 idn-da A& and Potential False Result Risks in Routine Clinical
Yéu té nhiéu Mcrc nhiéu- danh gia truc quan Chemistry Tests in Addis Ababa, Ethiopia

Tigist Getahun ¥, Anberber Rkamu *, Firahiwot Mulugeta ', Merone Séashi 7,

0 +1 +2 +3 +4 Ké’t hdp Abenezer Ayalkebt |, Wosen Habeu , Zsleke Geto ', Fitsum Girms ", Feyissa Challs *,

Mistire Woide

Kappa Tanhuyét 0.6600 0.3563 0.2619 0.1486 0.4847 0.4758 |~ wreemesr

Abstract
Background: Serum indicas {54 including hemalyzed, lipemsc, snd icteric sameas, affects the

Mauvang 0.4643 0.1310 0.3238 0.1016 0.2692 0.3258 o it o s i ) T o o

% Methods: An chservational, crass-sectional study was canducted from Apri 1o May 2017 on
M3uduc 0.5022 0.2265 0.2489 0.2067 0.2812 0.3628 |rermemsmonaucuman ramycini oo T e s s
{RCA). The generated data was analyzed by using weighted kapga methods on STAT statistical
saftwars varsion 20,

Bt Front g odad o 1500 gl B eace lort e e Gt etk s il
liperic were 933 (62%), 74(5%) and 59(4%] tively, The Sl averag
RCA and visual tion were: 0.1870, 0.3421, and 01250 for hemelysis, Imsnc audllnarrnc

Results: m!mme;:pbmmMTﬁ 15258, and 03828 m;:m.\, T:—i:’?::r’:mml
z a ~ > A ~ o~ ~ . 240 < . amang ebsarvers was in the case of hemalys’s (0 grades), whie the lowast agreement was
Cac théng s6 thir nghiém da dugc chap nhan sai bdi quan sat truc quan trong khi it k| i, B i S e
o e N N ] P wes sy ccopdad, whercas - a0 N {up e 26%) wers sy efcte st
bi tir ch6i béi Cobas Sl bao gom CK-MB (22%), LDH (20%) va BIL-D (4%), bi quan | | sroees onne e e ress eced o cosess chudad G (225,
sét truc quan tir chéi sai trong khi dugc chdp nhan bdi phan tich chi SO hUYET | | consiusion: visusinspscsion ofsishonss peary ssrsmens win sitorstod system T tars
Is genuine nead for more training of Laboratory prafassionals on identification of S, and as much as.

thanh cobas, bao gom Cl- va Na+ (n =178, 25%) va BIL-T (n =17, 7%) st i shoukd b dans by sulamsiad sysiem o improve sl of s el

ictaric; Igamic; serum indices
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RIQAS &

KET QUA NGOAI KIEM
CHi SO HUYET THANH

CHUONG TRINH CHi SO HUYET THANH (RQ9194)

Mbi dot: 3 mau x Tml: 1 x Mau binh thudng+ 2 x Mau thém bj anh hudng

Tan suat: chu ky kéo dai 12 thang bat dau tirthang 10,

tan suét 2 thang 1 lan (Bi-monthly)

RANDOX
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QUALITY CONTROL

Puoc danh gia theo 2 phan:
1. Panh gia chi s6 huyét thanh dinh lwong
va/hodc ban dinh lugng cho mbi mau

2. Panh gia dinh lwong cac théng s hoa sinh
cho tirng mau theo nhu cau

11/13/2025

RQ9194 - Chi s6 huyét thanh

Tan suat 2thang 1 lan

Mbi lan 3 x Tml

1x mau binh thudng,

2 méau dé danh gia 2 trong 3 Chi sé Tan
mau (Haemolytic), Vang da (Icteric)
hoac M& mau (Lipemic)

/" Céc thong sé hoa sinh

« ALP e Calcium e GGT e LDH * Protein (Total)
e ALT e Chloride * Glucose * Lipase *  Sodium
 AST e Cholesterl e HDL * Magnesium » Triglycerides
* Bilirubin (Direct) * CKNAC * lron * Phosphate * Urea

* Bilirubin (Total) * Creatinine * Lactate * Potassium * UricAcid

~N

J

(

L

i )
SU KHAC NHAU CUA CAC
THIETBI HIL

Téng quan danh gl‘é‘(EQ@;

|

I C4c hé théng thiét bj khac nhau so sénh |
I v&i nhau nhu thé nao déi vdi tiing chi s6 |
I HIL? ]

\————————————-

e e §

Tat ca cac don vitham gia cé ghi nhan
cung mét phan loai HIL cho tung loai I
mau hay khoéng? |

RAND®X
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MAU KHONG BO SUNG YEU TO NHIEU

Snibe Biossays 240 Plus 100,

Roche Cobas C701/702/711 000 M l:l’C dé d‘é ng th u é n
Beckman DxC 600/DxC 800 1000 trung b\lnh gi Cl’a CéC

iI

s ~ >
Roche Cobas C311 100.0 n h Om ket q ua
SERSE
S— £ T4t ca cac chis6: mau

s, | -] khong b6 sung yéu t6 nhiéu

Slemens Atellica
, —-— . . . . - \

Aobert Aty
| Chungtakyvong rang tat I
cacacdonvi th?m glasé |
bao cdo cac mau nay la
khéng c6 nhiéu |

N 4

RAND®X

Abbott Architect 8

Roche Cobas C303/501/502/503

,m|

Beckman AU Instruments .8 I

85.0 90.0 95.0 1000

MAU cO BO SUNG YEU TO NHIEU

=— Muc do dong thuan trung
Siemens ADVIA Chemistry ] 985 b‘l n h gi Cl’a Ca’ cn h é m két
oo a1 qua

Abbott Architect 96.1

Tat ca cac chis6: maucod bo
sungyéu t6é nhiéu

Siemens Atellica

|

Beckman DxC 600/DxC 800

Beckman DxC 600/ DxC 800 92.5
- . . . . -

Snibe Biossays 240 Plus 87.5 / Mirc do tuong dong

| trung binh giam, cho

Abbott Alinity 87.2 ~ a ~ , A
| thay hiéu suat phat hién
Roche Cobas €303/501/502/503 i H I L kh a’C n h au gi l‘:rya Ca’ c I
Beckman AU Instruments 814 I h é th 6 n g I

80.0 85.0 90.0 95.0 100.0 RAN D @X
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o)
v/

Véi ca bachiso HIL, cosygiam
murc do tuong dong gilra cac hé
thong trong viéc xac dinh nong

k dé HIL trong cac mau

\——g

—a. e . ..

Suthi€uthéng nhat gitra cac hé
théng nhan manh tam quan
trong clia viéc chay mau noi

kiEm trén cac may phan tich nay

nham dam bao rdng mau bénh

pham KHONG B| RUI RO

RAND®X
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KHAC BIET GIJA CAC HE THONG PHAN TiCH

Van con ton tai nhirng han ché& quan trong trong viéc do lwéng HIL trén cac
may phéan tich khac nhau tir cac nha san xuat khac nhau (Von Meyer et

al.,2018 - EFLM)
Phuong phap bao cao
dir liéu cac chat gay
nhiéu

Phuong phap do ludng

Thi€u suthong nhat vé
ngudng cut-off trong
thyc hanh

Dinh nghia cac ngudng
clia muc dod nhiéu

RAND®X

RAND®X CAC HUONG DAN QUOC TE

QUALITY CONTROL

* 1SO15189 “quy dinh rang phong xét nghiém “...phai c6 quy trinh dugc lap thanh van ban dé
xac dinh va xtr ly cac diém khéng phu hop trong bat ky khia canh nao ctia hé thdng quan ly

chat lugng, bao gdbm céa cac quy trinh tién phan tich..”. Muc 5.4

 CLSI-C56 khuyé&n nghi rang vat liéu kiém soat chat lwong (QC) c6 ngudn goc tir ngudi
(dudc chudn bi theo cac quy trinh dugc mé ta trong huéng dan CLSI C56-A va EP07) la phu

hop dé sir dung cho cac chi sé HIL.

* Lién doan Chau Au vé Héa sinh Lam sang va Y hoc Phong thi nghiém (EFLM) duy tri mot
nhém chuyén trach vé sai sét trong tién phan tich, bat dau tir viéc nhdn manh tdm quan trong
clia giai doan nay cho dén viéc dua ra hwéng dan cu thé vé cac phuong phap kiém soat

chat luwong (QC)
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RANDOX CAC HUGNG DAN QUOC TE

C56-A néu rang cac phong xét nghiém nén xem xét viéc tham dinh phuong phap va kiém soat
chat lwong dé danh gia cac khia canh sau:
+ Cac thdng sé HIL, gidng nhu moi phép do quang phd khéc, cé thé bi troi dat (drift) hoac sai léch

theo thoi gian.

+ Khéng duy tri dwgc dd 8n dinh trong phép do c6 thé dan dén thay déi cac tiéu chi chdp nhan
ho&c loai bd mau bénh pham.

« Suwkhac biét gitra cac may phan tich c6 thé gay ra sy khdng nhat quan trong tiéu chi chdp nhan
hoac loai bd mau.

» Xét déntat ca cac yéu td trén, viéc ap dung cach tiép can theo quy trinh chat lwgng déi véi

kiém tra HIL L& hét sirc quan trong.

RAND®X TONG QUAN SAN PHAM

QUALITY CONTROL

Bo nodi kiém chi s6 huyét thanh (Serum Indices - Sl) Randox Acusera dugc thiét ké
dé theo ddi phan (ng clia thiét bi chan doan in vitro (IVD) trong viéc phat hién cac
mau c6 hién tugng tan mau (H), vang da (1) va m& mau (L)

Vat liéu huyét thanh ngudi, dang déng kho, cung cap day di cdc mic do kiém tra co
y nghia lam sang, bao gobm mot mirc &m tinh (-) va ba mirc duong tinh (+, ++, +++),
Céc nghién clru kiém tra cho thady dé chum t6t (CV%<10%)

Analytes: Haemolysis (H) | Icterus (l) | Lipemia (L)

Description Size Cat No.
Serum Indices Control 4x5ml S110448

10
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RAND@&X RAND®X RAND®X

SERUM INDICES SETUP GUIDE SERUM INDICES SETUP GUIDE SERUM INDICES SETUP GUIDE
ABBOTT ALINITY ATELLICA ROGHE

a a 2]

RAND®X

Xin chan thanh cam on!
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Xyimsc |JltraE

NANG CAO HIEU QUA CHAM SOC
SU'C KHOE TRONG TUONG LAI BANG
HE THONG THIET BI PEO GIUP
THEO DOI LIEN TUC CAC CHIi SO SINH HOC

Bmsc UltraE
Dé Cham Séc Sirc Khée Ca Nhan Tét Hon, Ching Ta Can Chan Poan Bling

Chan doan dwa trén cac
dau hiéu sinh hoc

2 ra ~ -
Chan doan dwa trén cac
dau hiéu sinh ton
4 ] 2
S Hear’{(‘!‘l)
Smart Glasses _h..u"_ ;
C \ 1 i )
L . R Q Breasts [‘)‘) /4.( \3—\ Lung @U,E‘_]
aaaaaaaaaa et @ E Smart Watch J o
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Smart Finger g Qsmuﬂ Shir ) |
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UltraE

DAu hiéu sinh tén
Do nhiét do

>
B

msc

Y té Théng minh

Ultrat

Phwong phap diéu tri va thuéc
phu hop cho bénh nhan.

Suy Tim

Chén doan sinh hoc
Nhiém virus hoic vi khuin

Factors That Affect Rapid Flu Test Results

Chan doan dau hiéu sinh ton
ECG/ Huyét ap

7 @
Symptoms of =4 PACE

Heart Failure

Heart failure presents signs and
symptoms of congestion and may also
present with organ hypoperfusion or
cardiogenic shock and shoriness of
breath as the mast commeniy rey
symptom. The following are some of
the si?ns and symptoms of congestive
heart failure:

+ Shortness of breath (SO8)
» Fatigue (tiredness)

+ Swallen ankles and legs
= Lightheadedness.

+ Fainting

Phwong phap diéu tri va thuéc

phu hop cho bénh nhan.

Chén doan sinh hoc
BNP/ proBNP/ Troponin |

11/13/2025
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X)ytmsc UltraE

Thiét Bj Theo Dbi
DAu Hiéu Sinh Tén

Deo Tay/ Cam Tay

X)ytmsc UltraE

Iphone Tre Thanh M6t Cong Cu Do Lwong (FpA chap Thuan)

ng dung kém phu kién
« AliveCor
* Welch Allyn iExaminer Adapter and Ophthalmoscope




X)imsc UltraE

Thiét bi siéu am cam tay
Butterfly iQ hay Pulsenmore
c6 gia dwéi 2.0005

By Qim

Butterfly iQ (Lightning) Butterfly iQ (USB-C)
—_—
Computls it
1P pro 128 Sid gon Fra 1T Pilsarimors Pulsenmore
gt
x5 2 rctors 16,96 footh cradie application

X)imsc UltraE

Apple Watch Va Airpods Dwo'c Dung
Dé Theo D6i Cac Chi S6 Sinh Ton.

UMNUSUAL SUSPECTS

Apple’s unbundling of clinical trials

AC Wellness

\
Fy P
I
il

Self-scan
ultraseund
device

Hearing
Aid

o= o=

om
lim

]
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Xytmsc |Jltrae

Thiét Bi Chan Doan In Vitro

imsc UltraE
Vé&i Bénh Tiéu Dwong Bénh Nhan Pa Dung May Po
Pwéng Huyét Hang Thap Ky Nay.

Kiém Soat BPudng Huyét Hiéu Qua

[
‘ ‘h -i‘*r
Theo Doi udng ChéDj An BiBo Udng Thudc
Pudng Huyét DU Nude cénBéang Méi Ngay Theo Huéng Dén
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X)yimsc UltraE

Gio Day, Bénh Nhan Tiéu Bwong Da Chuyén Sang Ding
CGM (May bo bwong Huyet Lién Tuc).

Continuous glucose monitoring
HbATc among people with type 1 diabetes aged < 25 years
according to technology use, 2020

Possible display devices
CcGM No CGM

Insulin pump Insulin pump 8 .1 % I 8- 3%
== 8.7+' 91%

Healio™

People aged less than 25 years using CGM in 2020 had lower HbA1c than those wha didn't use CGM.
Data were derived from DeSalvo DJ, et al. Diabetes Technol Ther. 2022;doi:10.1089/dia.2022.0248.

Hiru ich dé giam thiéu rai ro

Smartphone or [=2
handheld device -

L

L3 Cleveland Clinic ©2024

Btmsc UltraE
) Giai Phap Cham Soc Strc Khée Ca Nhan Tot Nhét
Két Hop Chan Poan Qua Dau Hiéu Sinh Ton & Cac Chi So Sinh Hoc.

Chén doan chi sé sinh hoc
Can thém san pham

Chan doan dau hiéu sinh tdon
Nhiéu san pham

Continuous glucose monitoring

Possible display devices

Insulin oump

Smart watch

Smartphone or
handheld device

£ Cleveland Ciinic ©2024 Sensor
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Bimse UltraE
Hé Théng Theo D6i Sinh Hoc Lién Tuc Mang Tinh D6t Pha.

Fiber Micro
Electrode (FME)
Modified FME
Automatic
Production

CEMS1 CEMSA CEMSX
(for human ex. CGM) (for Animal) (for Mutil-Biomarker)

s s Mme

Btmsc UltraE
Hé Théng Theo D6i Chi S6 Sinh Hoc Lién Tuc Thé Hé M&i

Frond side. Back side. Top
. Width 0.380 mm
Bbrand Width 0.460 mm 5
(T‘ | ﬂ : z i
Width 0.300 mm
'S brabd
(China)

WD A3F il Global Smallest Sensor System

Ve —— Low Interference
Biofilm

Cost Effective coated
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Khéng Chi Dirng Lai O Viéc Theo Ddi Pworng Huyét Lién Tuc

A
/\ '
/ g Ketone |

Lactate

~ Reference electrode

\ P
. P
e ~ Counter electrode
Uric acid B

i

imsc UltraE
Suy Tim

4

Pyruvate Potassium ion

Uric acid Ketone

Chén doan dau hiéu sinh tén
ECG/ Huyét ap
7 4]
Symptoms of =) PACE

Heart Failure

Heart failure presents signs and
symptoms of congestion and may also
present with organ hypoperfusion or
cardiogenic shock and shortness of
breath as the most commenly reported
symptom. The follawing are some of
the signs and symptoms of congestive
heart failure:

- Shortness of braath (SOB)
- Fatigue (tirsciness)

- Swollenankles and legs

« Lightheadedness

- Fainting

Chan doan sinh hoc
BNP/ proBNP/ Troponin |

N 3

Lactate
- Reference electrode

N Glucose!
- Countersacirode

Glucose

Theo dai lién tuc nong dé BNP/ proBNP/

Troponin | tai nha dé giam thiéu nguy co’
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Xyimsc JltraE

Cong nghé P. Cata La Giai Phap T6i Wu Gitp Theo Déi
DAu Hiéu Sinh Hoc Lién Tuc Trong Cham Séc Sirc Khée.

Xenia-G1CGM System
Continuous Glucose Monitoring System

Fiber Micro
Electrode (FME)
i .

X)imsc UltraE

CAM ON!
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International Conference on Medical Labaratory Saence and Quality

Managerrent 2025: A15-Year Journey of Developrrent

} Evaluation of Reagent Lot-to-Lot Var,i.abilityq
According to CLSI EP%é;A

November 15, 2025

Presenter: Le Huu Hoang

CLSI: Clinical and Laboratory Standards

~N

» Background — Quality Control Requirements

* CLSI EP 26 — A Guideline

* Conclusion

Intemational Conference on Medical Laboratory Science and Quality Managerrent 2025: A 15 Near Journey of Development
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N,
£ B
of
’ 5 e Background
et au 3
1947
CLINICAL AND
LABORATORY
STANDARDS
| INSTITUTE"

Definition: Lot-to-lot variability describes the differences in performance between

production batches of the same reagent.
Causes: Variability arises from changes in raw materials, manufacturing processes,
and storage or transportation conditions.
Impact: Even minor inconsistencies can affect test accuracy, requiring evaluation

of each new reagent lot before use.

Intermational Conference on Medical Laboratory Science and Quality Management 2025: A /3Year Journey of Developmert

w e Quality Control Requirements for Reagents }

Verification is required whenever a complete reagent change occurs,
ﬂ ﬁ;ﬂ»’ﬁxﬁm . unless the laboratory can demonstrate that the change in reagent lot
q - number does not affect the reportable range used for patient test

results.

A new reagent lot and/or shipment must be evaluated against the

;CC(R%E’%EPD\/ previous lot or an appropriate reference material before or at the time of

COLLECE of AMERICAN PATHOLOGISTS be|ng placed |nto use.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development
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u| e Quality Control Requirements for Reagents I &

BO Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Bool9p - Torda - Hawh phiic TCWN IS0 15189:2025
S&: 2449 /QD - BYT Ha Noi, ngépy)p thing & nim 2017 [ IS0 15189:2022

QUYET BINH Kult ban tin 2
Ban hanh Tiéu chi danh gid mic chit luwgng phing xét nghigm y hoc

6.6.3 Thudc thir va vt tu tiéu hao - Kiém tra chdp nhan

CHUONG VII. QUAN LY MUA SAM, TRANG THIET B, VAT TU,..24 ) . .
Tirng thuoc thix hodc cong thire mdi cia céc b kit xét nghiém co sir thay dbi vé thube thir hoic quy

HOA CHAT VA SINH PHAM. ..cccccoc.ocamsrmrnrcssmemmssssssssssesssessoness 24
trinh, hodc 16 hoiic hang méi, déu phai dwt kim tra xac nhan tinh nang tredc khi dwa vio sir dung
hodc khi thich hop, trdc khi dura ra két qua.
- Céc vat tw tiéu hao cd thé anh hudng dén chét leng clia cdc xét nghiém phai dwc kidm tra xéc nhén
7.8. Néu PXN khéng thye hign lru it hda tinh néng s khi dra vao sir dyng.
chilt, sinh phdm v vit tu i PXN, thi PXN
oA (= ik kiém tra khong gian v diéu kign CHO THICH 1: Két qua thye hién 10C S0 sénh ca 10 b this méi v& ahimg Itz 86 68 the dge i dyng
nia
- .q — - [am bAng chimg cho viéc chép nhan (xem 7.3.7.2). MAu cia bénh nhan duc wu tign khi so s4nh c4c 16 thuc thi
7.9 Dai véi mbi logi kit xét nghigm hofc 16
héa chit sinh, phim mdi nhin, PN ddnh gid khac nhau aé tranh nhitng vin d& vé tinh twomg ddng clia vat liéu 1QC.
chal lugmg trrde Khi st dung :
- . — CHU THICH 2: D6 khi viéc kiém tra x&c nhan ¢4 thé dya trén gidy chitg nhan phan tich thudc the.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development

Basic QC
Practices

T radmerg i Sesttntic sl
Craskty Comtrol for
Medhc of Laborsiories

T -
L s . da S J

n of Acceptability of a Reagent

Managing Remgent
Lat-to-Lot Variability

Awea K. Fuzéry, PhD),
DABCE, FACE
Uirarsitya Alberds

Tiép can theo Westgrad

Tiép can theo CLSI
Tiép can theo tac gia khac

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development
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EP26-A
User Evaluation of Between-Reagent Lot
Variation; Approved Guideline

e CLSI EP 26 — A Guideline

2nd Edition

User Evaluation of Acceptability of a Reagent
Lot Change

et
April 2022
Replaces P2E-A

User Evaluation of Acceptability of a Reagent Lot Change

EEETs

Jesper V. Johansen, PhD Isclde Sesden Long, PhD, DCC, FCACE, DABCC

Losin M. Bachmann, PhD, DABCC, MTIASCP) . Gragory Miller PRD.

i Babic, PhO, DABCC

| DiAgosting, PhO
oho

the subsequent tesfing of new reagent lots a straightforward procedure.

tand | 15 of Change. 2nd ed. €151
guideling EP26 (ISEN 878-1-68440-137-6 Print; SEN 978-1-68440-138-3 [Bectronicl. Clinical and Labaratory Standards
Institute, USA, 2022

e i B

on Mediical Laboratory Science and Quality Managerrent 2025: A /3 Year Journey of Development

EP26

User Evaluation of Acceptability of a Reagent
Lot Change

w60
Aprilaes
Replices 764

User Evaluation of Acceptability of a Reagent Lot Change

Jesper . lchansen, PhD. Iscide Ssden Long, PhD, DCC, FCACE, DABCC
Loin M. Bachmann, PO, DASCC, MTIASCT) . Gregory Millr, D

i B_Person, PhD. FAACC

Johnathan Eric Stanford, MHA, MLS(ASCPT™

a @ eagent ot Change
prvides recommendations foraboratores on evakating  new reagent o, based o protoco tht uses patent
\:

it andwhether an

patient

i the laboratory's

femited resources. Isetupat

atvarce, news reagent ot straig

a of anded Q151
7868400 51 9781:62440-138-3 [Bectioic).Cinical and Laboratory Standands

Institute, USA, 2022

e CLSI EP 26 — A Guideline

Recommendations for Clinical Laboratories:

Evaluate each new reagent lot using a process that incorporates
patient samples to detect clinically significant differences compared
with the current lot.

Determine whether the observed lot-to-lot differences are
significant_and whether such differences are acceptable based on
established criteria.

Balance the need to identify performance changes that may negatively
affect patient results with the practical reality that reagent lot
verification is a relatively routine task that must be performed using
limited laboratory resources.

Establishing a detailed initial setup of the verification procedure at
each laboratory site is a one-time effort that will simplify future
evaluations of new reagent lots.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development
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w e CLSI EP 26 — A Guideline |
aETmn

Lura chon xét nghiém

TEa phil hop vé& mat Iim sang |

dwoc chap nhan cho quy trinh
TEa:Total Allowable Error do lutng

CD-Critical Diffirence: xic dinh " Kk il bk han <

oo’

Sr: Precision Xic dinh d6 khbing chinh xéc clia

. oy XN & méi ndng dé.
Swrl: Repeatability within the same 5 5erg

The sequired nurrbes reagent |0t.

of samples and RL &re
detsrrmined

Xéc dinh s6 mAu va gidi han chip
nhan

Banh gia 16 méi

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development




11/14/2025

* CLSI EP 26 — A Guideline <

Model 1:
Clinical Outcomes

Model 2: Model 2: Biological Variation: U'tc tinh ting sai sb

Biological Variation phan tich cho phép dia trén bién thién sinh hoc

Model 3: Model 3: State of the Art: Binh gid két qua kiém tra dua
State of the Art trén trinh d4 hién dai

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Medically allowable total error

Preexamination Examination error Postexamination
error (TEa or APS) errar

Systematic effects Random effects
Reagent lots (CD) Other

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

CcDh

(Critical
Difference)

Intemational Conference on Medical Laboratory Science and Quality Managerrent 2025: A 15 Near Journey of Development




11/14/2025

“] e CLSI EP 26 — A Guideline |

Parameters in Phase 1:

cD CD =TEa-2*S,,

(Critical
Difference)

e Swrl (within-reagent lot imprecision):

The imprecision within a single reagent lot (including variability within a single run, between
runs, and between days, without involving multiple lots), expressed as SD or CV (%). This
parameter may correspond to the repeatability claimed by the manufacturer or obtained during
method verification.

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development

“ * CLSIEP 26 — A Guideline |

Parameters in Phase 1:

Collecting S, (repeatability CV) and Swrl (within-lot CV) values
There are three sources for obtaining these data:
» Manufacturer’s Instructions for Use (IFU).
» Laboratory QC results obtained from a single reagent lot.
» Results from method verification when the assay is first
implemented or during periodic method revalidation.

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Intemational Conference on Medical Laboratory Science and Guality Managerrent 2025: A /3 Year Journey of Development
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w * CLSI EP 26 — A Guideline | <

* TEa: Total allowable error

e CD: Critical difference (percentage or '

absolute) Calculated indices:
cD/S_ wrl

e S;: Short-term assay variability: repeatability S /S wrl

SD or CV

e S__wrl: Long-term assay variability: within-lot l

SD or reproducibility CV

e POWER: Statistical power, the ability to detect

P I M — Applied to determine the required number of

samples and acceptance thresholds in Phase 2.

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Intemational Conference on Medical Laboratory Science and Quality Managenrent 2025: A 15 Near Journey of Development

w * CLSI EP 26 — A Guideline |

Table A1-A3 (EP26 CLSI) Rejection threshold

RL for Mean Difference

0.90-CD 0.70« CD ;
" y ower N Power N Power N Power N
1. Locate CD/SYRL / ‘\
2. Locate Si/SWrL Statistical | bI[y
3. Move to the Power cell and stop at Power = 0.8 (80%); 1Stica power apill 2 F
i ; 4 Required sample size
the corresponding N is the required number of -
pisseriy to detect lot differences

4. X*CD corresponds to the rejection limit.

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.
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e CLSI EP 26 — A Guideline ()

RL for Mean Difference
0.70=C0
1

0.55-CD

Example:
For Assay A, at a single concentration level:

CD/SwrL = 3.0
S./SwrL=1.0

Using Table A1l (for assays with one | 5 [ass ] 3] S [ 2 B3 [z

concentration level): I =2 I uﬁ | I ; [ “n; | ;. = | = |
5 15 0ED 8 4 0800 17 - -

= The laboratory needs to test 3 patient |25 | am | Il = = ==

samples, providing 92.9% power to detect a 25 070 | ar

difference at the threshold of 0.6 x CD.

* CLSI EP 26 — A Guideline

Evaluate the two reagent
lots using patient samples

Calculate the mean
difference of patient results Update the IQC target
between the two lots mean for the new lot

Compare the difference with
the rejection/acceptance

If smaller
Check whether the 1QC
results show a shift

limit
If larger
Investigate the source of the Use the new reagent ]
discrepancy. lot for routine pati
Do not use the new reagent lot. testing J

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Medical Laboratory Science and Quality Managenment 2025: A 15 Near Journey of Development
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e CLSI EP 26 — A Guideline <

Samples Used for Evaluating a New Reagent Lot:

NEIENEEEEaN | Patient samples are preferred, limited when large
Samples volumes are required

Pooled Patient When large volume cannot be collected from one
Samples individua

Reference and QC Used when it can be demonstrated that all changes observed in
Materials QC samples or reference materials reflect the changes occurring
in patient samples

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

* CLSI EP 26 — A Guideline

Example Results report

Reagent Comparisan Summary
BeageniCumpersan ALTI6 1035

Current Lot Result ; Rejection Limit e
ey U/
(UL) New Lot Resuit (IU/L) Difference (0.7°CD) e—"

Sample

Mean 16.67 164 0.33 0.35

Conclusion: The mean difference is 0.33 < 0.35 = The new i
reagent lot is accepted for use =2

10
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. e pi £ g Gi&i han tir
Két qua 16 hién | Ketqualo Sy khac biét

tai, IU/L méi, IU/L
1 165 160 -5
7 158 162 4
3 168 170 2
TB 491 492 0.33 0.35

KL: Sy khéc biét trung binh: 0.33 < 0.35 => L6 méi dwgc chép thuan sir dung

Verification of reagent lot-to-lot changes is mandatory to ensure that test
results remain stable and medically equivalent over time.

Reagent lot verification using patient data is the most reliable method for
detecting systematic differences between lots, which may be missed by
routine quality control.

Minimizing the risk of instrument errors and ensuring continuous laboratory
quality.

CLSI.User Evaluation of Acceptability of a Reagent Lot Change.2nd ed. CLSI guidelineEP26. 2022.

Intemational Conference on Medical Laboratory Science and Quality Managerrent 2025: A 15 Near Journey of Development
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Q

My sincere appreciation to all Professors,
Teachers, and Colleagues!

International Conference on Medical Laboratory Science and Quality Management 2025: A 15¥ear Journey of Development
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sistar -

a biotech company ‘

U'NG DUNG XET NGHIEM DI UNG
PA DI NGUYEN TRONG DINH HUONG CHAN POAN
VA QUAN LY BENH D] ’NG TAI VIET NAM

TP. H6 Chi Minh, 11/2025

Sistar Vietnam Co., Ltd

NGi dung sistart
1. DitVanbé
2. Dir liéu thuc té tai Viét Nam
3. Xét Nghiém Dj Ung Da Di Nguyén
4. Ung dung trong lam sang

Sistar Vietnam Co., Ltd 2
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1. D4t Van bé sistar -

abiotech company

» Thuc trang bénh di rng

Trén Thé Gidi :

* 10-40%

Theo t6 chire dj trng thé gidi (WAO,2020)
Tai Viéet Nam :

s 20% — 25% tai thanh phd

* 20% tai ndng thon

Theo TTDUMDLS BV Bach Mai (2020)

Sistar Vietnam Co., Ltd

1. Dat Van bé sistar ~

abiotech company
l: ¥ .

> Thach thirc trong chan doan

e Chan doan dya vao 1am sang va
tién st phoi nhiém

e Test |4y da (skin prick test, SPT)

* Bénh nhan nhay cam vdi da di nguyén

-» Cong cu xét nghiém khdch quan,

toan dién hon

Sistar Vietnam Co., Ltd



2. Dir Liéu Thwc Té Tai Viét Nam

> DI NGUYEN NAO THUONG GAP & VIET NAM?

11/13/2025

sistar ~

a biotech company ‘

100.00
90.00
80.00
70.00

59.80
60.00

* Nhém di nguyén hd hap
phd bién nhat : mat bui nha
(Df, Dp, Bt), mat kho, gian,
I6ng thd, ndm mac, cé...

50.00

40.00

% of positive cases

30.00
20.00
10.00

0.00

Sistar Vietnam Co., Ltd

Profile of aeroallergen
sensitizations in allergic patients
living in southern Vietnam

T I‘“h.-Jyau Tai T Tran'. Ruby Pawanka
5040 4960 aiid
I I 1040 1020 g9 (o0 o e
- 60 2,10 130
R ¢ & S & & &
FFT
g o o S &
& F O § Q
& G & -+
& <F
‘\b
o

5
~ o .4 . o n
2. Dir Liéu Thyc T€ Tai Viét Nam sistar
~ N b - 2 ~
» DI NGUYEN NAO THUONG GAP O' VIET NAM?

100

50 Prediction of Food Sensitization in Children with
6 tl"é viem da co dia _ Atopic Dermatitis Based on Disease Severity

1a: g " and Epidermal Layer Impairment
~ N P N 8 .
da m sua bol tru‘ng (Iong E: Nguyen Le Huong Tran®<  Nhung Thi My Ly Hoang Kim Tu Trinh®
tré,ng > Ib ng d’é) thit b‘o E 60 Minh Kieu Le® Niem Van Thanh Vo® Duy Le Pham® ¢
’ ! ’ - z - ' ) ' ‘
A A E s R et st oo M ot e e by
da u p h Q n g poes E Vietnam; “The University of Da Nang - School of Medicine and Pharmacy, Da Nang, Vietnam; “University Medical
N & Center Ho Chi Minh City, Ho Chi Minh City, Vietnam
B
2 N\ . I ? . ? &Eﬂ i
O nguoi I&n: hai san
(2idp xd¢ > cd), thit b, .. HH“
| |||||||IIII|I|| lree.
La‘::-eﬂ;f?f & vip ‘w‘:# & w <°° d ‘@o‘“a ° v* oF g r‘«;e«g :i e °; r;
N Tested allergens
Fig. 1. Prevalence of sensitization te FAs in the study subjects.
Sistar Vietnam Co., Ltd 6
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3. Xét nghiém di &rng da di nguyén sistar

a biotech company

> Nguyénly: Streptavidin-Alkaline Phosphatase

Immunoblot assay >
Anti-human ® [B SA'. U

IgE-biotin ¢
Giup ban dinh lwong déng thoi //(\ Allergen Specific
nhiéu loai IgE d&c hiéu trong cung

At xé i ~ Antibody
mot xét nghiém @/ \\ Y

)
~Immobilized Allergen

Sistar Vietnam Co., Ltd

7
V' oA o 7 . ~n H &
3. Xét nghiém di rng da di nguyén sistar |
° ° . a biotech company
» So sanh v&i SPT
Test lay da, test ap da (SPT) Immunoblot
. a Test truc ti€p trén bé mat canh tay théng qua Test bang huyét thanh hodc huyét tuwong, thong
Cach thuc hién N A g 2 p A P A
mot chat gay di irng cu thé qua cdc loai hda chat xét nghiém
K&t qua chu quan : K&t qua duong tinh duoc biéu
Két aus thi bdng mot ndt san , mot cuc u mau trang néi K&t qua khach quan
q [én dugc bao quanh bdi mot vong da man dé két qua thé hién trong biéu mau bdo cdo
nhé.
K&t qua ngay lap tirc Dé chiu, khdng c6 nguy co s6¢ phan vé
D6 nhay cao Do dac hiéu cao
5 - (Khéng danh cho tré so sinh,khoang 50%-60% Khéng bi anh huéng bai thudc, nhu thuée khang
Uu va nhuoc diém 4 e o g 2 ; ;
déu cho két qua “dwong tinh gia”) histamin
khéng phai ltc nao cling la mot yéu t6 dy dodn C6 thé xét nghiém nhiéu chat gay di (rng khac
chinh xéc nhau khi cin thiét
Thoi gian test Khodng 40 phut cho 20 di nguyén 3h —4h cho hon 100 di nguyén
Gid ca Thap Trung binh - cao
Poériiro Cao Thap
Sistar Vietnam Co., Ltd 8
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3. Xét nghiém di rng da di nguyén sistar ~

abiotech company

» Sugentech - Giai phap xét nghiém di &rng tu dong

\ S-Blot 2
S-Blot 3

. R = Hé théng ban ty dong
He thong tu dong g cong suat Ion
hoan toan co
- Wl
- .cg#*
S-Blot 2 Easy

Hé théng ban ty déng
Sistar Vietnam Co., Ltd cong sudt nhd

3. Xét nghiém di trng da di nguyén sistar ~

abiotech company
~ e o n ~ n . ~

Bo xét nghiém ho hap (50 di nguyén)
« Ch Bermuda « €A Timothy « Mat byinha D.p
= Cb Orchard » Ca Red top, Bent * Mat bui nha D.f
= Cb ngot Vernal * Lia mach den « Mat gao « Matkha (Tp)

(] * Buinha

@ o 6 - Cay keo = Cay phong = Cayligu \

« CaygdTran » Ciyduong = Cayphi

© ALLERGY

‘e 102 .0
‘e@®o

- . N + Ndm Alternaria alternate
« Caytanbi = Cdybach » Chy gd sung ddu

g @ % 5 s « N&m Aspergillus fumigatus
+ Gb sditring = Cay & liu + Cay thang

« Céy tuy@t ting Nhat Ban « N&m Candida albicans

* Ndm Cladosperium herbarum

* N&m Penicillium notatum
= Cb phan hwong * Ngai ciru

- BB conganh * Cocmatbo

* M3 d& Anh * Carong
+ Ciic hoanganh « CB13n Nga o Giin « ongmat

+ Hoa hublong Nhat « Ongbdpcay

-1 1

D3 2 pressin ding Vit

. Méo - chugt
4wt - che - The
'jT' % « Chustlang + Chudt Hamster + Caosu = Chit kiém sodt durong tinh
* Ngua * IgE todn phin

Sistar Vietnam Co., Ltd 10
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3. Xét nghiém di &rng da di nguyén sistar -

abiotech company

Bd xét nghiém thuc pham (52 di nguyén)

= N
= Hanh nhan * Hatthéng
. Cacao « D3u nanh = Thitba = Thitciru
= Hatphi = Ddu phéne. ® Thitgs = Thitlon

S
* Hat huéng durong * Hatocchd

- Hau - b dign « Tém

* Lia mach « Liia mach den

* Hiéu qua chiphi/ i -

o« A PN "~ * Cacom « Vem xanh + Ca tuyEt den
tiét kiém cho bénh r O
nhén \_ = Loy - Cibon - cadi o

+ Linh hoat trong chi — D . . ~

« Phd mai Cheddar

dinh lam sang  Cintiy S

* Long trang tritng

Ca chua
* Sira

-G

e
y

&
e
.

Wé
|
.

. ocD

* Chudi * Dao

o%
“ - Kiwi * Dautdy
\_ « Xodi ", « Men banh

Sistar Vietnam Co., Ltd 11

* Chat kiém soat duong tinh

eoe N
© IgE todn phan

-
A

3. Xét nghiém di &rng da di nguyén sistar -

abiotech company
Inhalant (Sen/Spec) Food (Sen/Spec)
e . . Tota lge: To0% .
N Thiét bi chan doan: Phadia ImmunoCAP - [ T00% o o
Tiéu chuén vang e oo Soybean w5
Carrot 100%
Storage mite (T.p) 100% Tomato a1
" ~ . o o Garlic 100%
Di nguyén: 83 loai Deg 2% o §
_ B \ouse To0% T00%
S6 mau nghién ctru : 120 mau Hamster 100% Wheat 100
Swoat vernalgrass T00% Rice T00%
Bomuca grass T00% Vaizo o0
Orchard grass. 93% Potato 100%
Timothy grass T00%
Rt Bom s o sarey oo
Rye 100% Cucumber 2%
House dust 100% Buctssl 100%
Honey bee T00% Sesame s
Yellowjacket, wasp To0% Colery T00%
Caoach T00% Beef T00%
s e Chicken 100%
S Lamb 100%
Tuong quan Cladosporum heroarun To0% - .
To0%
o oo Peanut I 00"
emari aternat To0% Amond I 0%
Alder 100% Hazelnut N 657
Bich To0% Veast, baker T00%
Hzel T00% Poach T00%
710/ \ ook Whie T00% ol o,
° (70) overee oo Svauvory
Orange 100%
Goat wilow (I 5
Cottonwood 100% Mango 100%
Ash tree 100% Kiwi 100%
Pine. 100% Banana 100%
Acacia To0% Shrimp %
Ragweed, common To0% Lobster 100
Vugwon To0% Codtisn oo
Oeve deley 1o0% e 09
Dandelion T00%
English Plantain 100% Salmon [ 100%
Russian ristls To0% Ta I 100%
Goldenrod Too% Blue mussel I 00%
Pigweed 100% Sunflower seed 100%
0 20 40 60 80 100 120 ] 20 40 60 80 100 120

Sistar Vietnam Co., Ltd 12
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4. U'ng dung trong |am sang sistar -

a biotech company

Dinh hwéng chan doan chinh xac

Phat hién va dinh danh dj nguyén gay bénh

Phat hién man cadm da di nguyén (polysensitization)

Hb trg chan doan phan biét

Quan ly hiéu qua Lwa chon t6i wu héa liéu phap
Tu van tranh phoi nhiém cé muc tiéu glal man cam
C4 thé héa diéu tri Chon dung di nguyén dich

Theo d&i tién trién Theo d&i hiéu qua theo thoi gian

Sistar Vietnam Co., Ltd 13

4. Ung dung trong lam sang sistar '~

a biotech company

> Ung dung trong mot s6 nhém bénh dj &ng: *

Vai tro Nguén khuyén cdo / tai liéu tham khao
Hen suvén Gilp xac dinh yéu t& khéi phat GINA 2023 - Global Initiative for Asthma: “Identification of sensitizing allergens is
v triéu chirng hen suyén recommended for management and selection of allergen immunotherapy.”
Viém mii H& tro chi dinh st dung giai man ARIA 2019 — Allergic Rhinitis and its Impact on Asthma guidelines: “Allergen
di 'ng cam identification is essential before initiating allergen immunotherapy.”
Dj ing thirc | HO trg chan doan. EAACI 2017 — Food Allergy Guidelines: “Measurement of specific IgE is
an dap ing | Danh gia trwdce didu tri gidi man recommended for diagnosis and for consideration of immunotherapy (Grade B
qua IgE cam evidence).”

Consensus-based European guidelines for treatment of atopic eczema 2018:
“Allergen-specific IgE testing can help identify relevant triggers, especially in
moderate to severe AD.”

Viém da co | HO tro chan doén di nguyén thirc
dia an cé lién quan

WAO 2020 — World Allergy Organization Guidelines for Anaphylaxis: “Specific IgE

H® tro chan doa ) o .
/e Gl testing should be performed to identify the responsible allergen after recovery.”

Sistar Vietnam Co., Ltd *TS.BS Trinh Hoang Kim T — DHYD TPHCM 14
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Két luan sistar ”

abiotech company |

* Xét nghiém di rng da di nguyén la cong cu hién dai, giup xac dinh chinh xac cac
di nguyén gay bénh.

* Mat bui nha, gian, nim méc va hai sadn 13 nhém di nguyén phé bién nhéat tai
Viét Nam, chiém ty |& nhay cdm cao nhat & ca tré em va ngudi lén.

+ Ung dung xét nghiém nay gilp béc si dinh hwdng diéu tri chinh xac, hd tro lva
chon liéu phap giadi man cam va theo ddi hiéu qua diéu tri lau dai.

* M@ rdng xét nghiém di rng da di nguyén tai cic tuyén y té la xu hudng tat yéu,
g6p phan nang cao chat lvgng chan doan va quan ly bénh dj (rng tai Viét Nam.

Sistar Vietnam Co., Ltd 15

sistar(

a biotech company

PHAN PHOI CAC SAN PHAM CHAT LUO'NG TOT NHAT

https://sistar.com.vn Tru s& chinh:
Tang 1 Thap thwong mai thudc Dy &n Orchard ParkView,

130 Hong Ha, Phuong Birc Nhuan, H8 Chi Minh

+84 28 7300 9066
Chi nhanh Ha Noéi:
Tang 15, Toa nha Ladeco, 266 Ddi Can, Phudng Ngoc Ha, Ha Noi

Sistar Vietnam Co., Ltd
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UNIVERSITY OF MEDICINE AND PHARMACY AT HO CHI MINH CITY @
Ry

o QUALITY CONTROL CENTER FOR MEDICAL LABORATORY — DEPARTMENT OF MEDICAL LABORATORY

False Rejection: Challenges
and Practical Solutions in
Clinical Laboratories

Tran Thanh Vinh MD. PhD.

'IS HOI NGHI QUOC TE XET NGHIEM Y Hoczozs 70

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

1. What is a False rejection?

2. Causes of False rejection
Content 3. How to confirm a False rejection?
4. How to minimize False rejection?
5

. Key messages

HOI NGHI QUOC TE XET NGHIEM Y Hocznzs.
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False rejection in IQC and EQAS

What is a False rejection? .
No detector is perfect!
Have an out-of-control flag _
from a control (iQC/eQA) FR >0

Wrong with the method

When a laboratory’s testing process is operating in its stable in-control state and a QC rule is evaluated, there is a
chance that the QC rule will reject > False rejection

https://westgard.com/essays/basic-qc-practices/qc-quality-compromised.html

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs_
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False rejection in IQC and EQAS
What is a False rejection?
*  Probability of false rejections ( )
— = 0.01 (1%) ~ one false rejection for every 100 QC runs
— depends on no. of QC concentrations, total no.of QC results, and QC rule(s) used

— predicted either mathematically, by computer simulation, or by empirical evaluation of retrospective laboratory
data

* Average run length for false rejection ( ): number of times a control solution will be analyzed before a false
rejection occurs

— = /
— =0.01 (1%) ~ = ~ on average, 370 measurements before a false rejection is observed
— Longer is better!!!

https://westgard. basic ractices/qc-quality-compromised. html

CLS|I. Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions. 4th ed. CLSI guideline C24. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

HOI NGHI QUOC TE XET NGHIEM Y Hocznzs_
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False rejection in IQC and EQAS

Impact of False Rejection on Laboratory Operations

Phase 1 Phase 2

DETECT STOP INVESTIGATE IMPLEMENT EVALUATE ED ST e
i Impact on Previously MITIGATE Preventative
the Analytical System Reporting the Root Cause Corrective PATIENT Action to Avoid
Error Patient Results of the Problem Action Reported Patient
Results HARM Recurrence

» Response to a QC false rejection caused a delay in reporting results that affected decisions regarding
patient management.

* Increased rate of QC rule failures causing an increased amount of troubleshooting, repeated
measurements for patient specimens, and additional work involved in following up on QC rule failures >
reduces efficiency and increases operational costs

CLS|I. Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions. 4th ed. CLSI guideline C24. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs_
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False rejection in IQC and EQAS
Causes of False rejection in IQC
m Too narrow control limits PEIRIAERIM AR RN AR =

» SD inadequately estimated: use short-term rre———————=—
QC data, not include longer-term sources of
variability in lab

= Control limits calculated improperly: use i s
2SD, even 1SD limits to exclude QC data B o
- 2SD limits: high false rejections of 9% with 2 — — -

controls ~ one FR for average 10 runs ( three e CT e T et

control per run up to 14% false rejection)

https://westgard.. basic-qc-p 1 qc-quality-compromised. html

HOI NGHI QUOC TE XET NGHIEM Y Hocznzs.
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False rejection in IQC and EQAS

Causes of False rejection in IQC e A
30.00 g TR P
0 | Bg e A S e e
m Target value is no longer appropriate o o = =
& 1500
= Shifted mean: caused by reagent lots o
change, maintenance activities, QC material pREmEEEREmammm o n
stability,... but not a true value for patient Waskog o airion e
specimen —-> Need to adjust target value
3500
(mean) woo | ® = —t , - .\'-.,_' A T T,
e Retarget Mean
5.00
https://westgard.. basic-qc-p. i ‘qc-quality-compromised. htm/
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False rejection in IQC and EQAS
Causes of False rejection in IQC

m Inappropriate QC rules
QC rules / multirules _ * Anon-zero  always exists for any QC

~ 5% (N=1) . . .
~ 9% (N=2) rule or multirule, determined by rule design
~ 14% (N=3) and number of control measurements (N)
~0.27% (N=1) in each run.
~ 3%—4% (N=2) = Use only 1,, rule get high false rejection

15154/2,4/R 45/4,5/10, - 3%_7% (N=3)

134/2,4/R /4,110, ~ 1-2% (N=1)

rates, 9% (N=2) and 14% (N=3)

134/2,4/R s ~0.8-1% (N=1)

https://westgard.com/essays/basic-qc-practices/qc-quality-compromised.html

HOI NGHI QUOC TE XET NGHIEM Y Hocznzs.
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False rejection in IQC and EQAS
Causes of False rejection in IQC

m Inappropriate QC rules

Manual Selection TEa=100A00 % (SE}
Process metric gs igma-scaleg
4 6.65 2.65 3.6 65

= Using more QC rules than necessary when test
09

performance not require -> increases false

o
o

by

rejections without improving quality

3s
0.0:
1351255 /Ry /444112y
0.03 100 4 3

o o
o

o
o

o
~

o Example: At Sigma = 6, only a 15 rule is

Probability for Rejection (P)
o
w

needed to reject a run ( =100%).

Sigma = 6.00
ASE ;= 4.35 || ==

- Each additional rule above not boost error

1.0 20 30 40
Control metric (ASE, multiples of s)

detection but increase 1% false rejection

https://westgard.com/essays/basic-qc-practices/weaning-off-warning-rules.html

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs_
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False rejection in IQC and EQAS
Causes of False rejection in IQC

m Errors not related to testing process on patient samples

= Wrong method/instrument or measurement unit registered lead to inclusion of result in wrong
method/equipment group and affect both evaluation of group(s) as well as evaluation of lab own result

and performance assessment.

= Samples improperly stored, reconstituted, or processed lead to poor test results but not related to

test performance.

®= Transcript errors: record or report a wrong result, wrong unit...

https://westgard.co ic-gc-practices/qc-quality- i html
Kristensen GB, Meijjer P. Interpretation of EQAS results and EQA-based trouble shooting. Biochem Med (Zagreb). 2017 Feb 15,27(1):49-62.

HOI NGHI QUOC TE XET NGHIEM Y Hocznzs.
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False rejection in IQC and EQAS
Causes of False rejection in IQC

m Error in statistical results of peergroup

®= Wrong group of consensus-based PT/EQA: not a true value for the specimen. And many methods
are neither standardized nor harmonized, there is no real agreement on what the “right” value should

be > AV of total group is not representative for lab’s method.

® Unsuitable statistical method for data distribution/group size e.g. due to a non-normal

distribution of results caused by different reagent lots.

= PT/EQAS sample stability not ensured: affect statistical results of peergroup = incorrectly classify

laboratories performance.

https://westgard.co ic-qc-practices/qc-quality- i html
Kristensen GB, Meijer P. Interpretation of EQAS results and EQA-based trouble shooting. Biochem Med (Zagreb). 2017 Feb 15,27(1):49-62.

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs_
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RIQAS Y
False rejection in IQC and EQAS <

Causes of False rejection in IQC PR T i

Dear Participants,
As you will be aware, there have been some issues regarding the Troponin T

E Error in statistical results of peergroup porernn e e . Wi e it i psse

We have been looking into the classification of the kits and letters are being sent
advising labs of the correct method codes, This will be emailed to labs shortly. When

® Incorrect method registration It has been eceived, please ensurethat your asay detallsare conrect,Ths 5 very
impartant and being incorrectly classifled can affect your performance as well as
= |nter-vial precision of EQAS sample outside acceptable limit

that of other laboratories.

Additional testing work has also been carried out by the Research and Development
Department. The inter-vial precision an past lots has shown a CV which is just
outside the acceptable level.

Investigation was also done into the manufacturing processes used.

Following these investigations, @ new batch of material hes been made and tested
and the same issues are not being seen with the new batch of material so we are.
hopeful between sorting out labs that are incorrectly classified and the changes we
have implemented that we have resolved the Issues,

IFyou have any questions, please contact mail@rigas.com

Yours sincerely,

Sarah Fleck Sally Picton
RIQAS Manager RIQAS Deputy Manager
Tropenin T eeamgation Paget voa s

https://westgard.co ic-gc-practices/qc-quality- i html
Kristensen GB, Meijjer P. Interpretation of EQAS results and EQA-based trouble shooting. Biochem Med (Zagreb). 2017 Feb 15,27(1):49-62.
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False rejection in IQC and EQAS
Causes of False rejection in IQC

Non-commutability of IQC/EQAS samples

= Matrix effects: IQC/EQAS material NOT commutable for lab specific method, i.e not not identical as a

real patient sample

- when resultis “out”, but not reflective of real status of method.

https.//westgard.co ic-qe-practices/qc-quality- ised. html

HOI NGHI QUOC TE XET NGHIEM Y Hoc2025
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False rejection in IQC and EQAS

How to confirm False rejections?

*Take a new vial of same control material and re-run it by a different technician

*If re-run PASS - likely FALSE or caused by a random event affecting only that one measurement (e.g.,
pipetting error, small air bubble) or compromised QC material (QC material evaporated or improperly stored,

Re-run the control
QC material nearing expiration, wrong QC level analyzed...) - Initial patient batch can be released.

sample
«If re-run FAIL again or OK but near limits of acceptable range - a genuine problem and patient results

should not be released until cause is identified and corrected - follow the laboratory's standard corrective
action plan for out-of-control 1QC results

AEITETCR =X [o (1] 29 -Check if rejection was based on a warning rule or a rejection rule

being used «If a warning, watch for a trend with future controls, but don't automatically reject patient results )

. «Look for any suspicious trends or shifts leading up to the failed QC point.
Review the Levey-

Jennings chart. «If failed point is a sudden outlier with no preceding pattern, more likely a random error

«If a noticeable drift away from mean, rejection is more likely true, indicating a gradual problem.

Assess impact on *Retesting of patient samples with “patient reference sample” or “patient QC”
patient results «Evaluate bias before and after out-of-control run with acceptance criterion of lab (as TEa, Reference change

value RCV...)

HOI NGHI QUOC TE XET NGHIEM Y HocznzsA
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False rejection in IQC and EQAS

How to confirm False rejections?

«If re-run result closer to assigned value -> initial EQAS result likely random error or causes by a pipetting

Re-analyze EQAS sample
error or a random flaw

EVEA [eTo ETERVTILNTICTEE «If IQC data stable (no trend or shift) and closer to peergroup value - check EQAS sample concentration
laboratory peer group close to medical decision points or not = If not, likely false error or no clinical impact on patient results.

*Check commutability of EQAS sample (native, pool or spike samples) - Non-commutable samples may

(RS Rk SR B N ) have significant bias among different methods.

*Review lab's records for when reagent lot was changed relative to the EQAS analysis
Investigate reagent lot *Review reagent lot-to-lot variation evaluation on patient reference sample or IQC

variations «If EQAS result was obtained shortly after a reagent change and evaluation pass > a lot-to-lot variation
rather than a problem with instrument or process.

GEVEVALGER SO CR TR &1 [ BN - Carefully examine the report: compared peer group, unit, statistical results of peer group (mean, SD, CV),
statistics distribution of results... - Any discrepancies can lead to misinterpretation of the lab's performance.

Assess impact on patient *Retesting of patient samples with “patient reference sample” or “patient QC” with acceptance criterion of )
results lab (as TEa, Reference change value RCV...)

HOI NGHI QUOC TE XET NGHIEM Y Hoc2025
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False rejection in IQC and EQAS

How to minimize False rejection?

m Determine control limits that represent stable analytical performance

* Determine stable SD: Compute cumulative SD over first several months to ensure longer-term
sources of variability are included in data, e.g. different calibration cycles, different reagent bottles or
lots, preventive maintenance, component replacement, and environmental factors.

Control limits

» Adjusting target value during the life of the lot of quality control material if influenced by changes in
conditions that not affect patient results, such as reagent lot changes, some maintenance
procedures, or deterioration of measurand...

» Review periodically and after critical events as calibration, instrument maintenance or replacement
of parts, change of reagents lot... to update control limits if necessary.

CLSI. Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions. 4th ed. CLSI guideline C24. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.
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False rejection in IQC and EQAS

How to minimize False rejection?

m Set Performance Goals for Lab QC strategies: 290% and <5%

* Probability of false rejection as low as possible (preferable 1% or less)

+ Balance desire for a low false rejection rate with required error detection

QC strategy

Use Sigma or OPSpec chart to select QC rules

+ Calculate Sigma values to evaluate test performance

» Determine QC rules as test performance and goals of QC plan

lity-compromised. htm/!
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False rejection in IQC and EQAS

How to minimize False rejection?

70 A Sigma Scale
m 488 20 285 30 385 4o 485 S0 565
% 80 __09
o o
N =
& £ 50 D g%*
5 g N g or
= . 1]
= S 40 14 &, T 08
S 3 % 2 3
\;l -
A e ao\2\ \> G ! ' 205
= 30 £\ >
2 @\ 43' = 04
2 3 z
3 20 Boa
= o
= a 02
< 1.0
0.1
00 00 >
0.0 1.0 20 30 00 10 20 0 40
Allowable imprecision (%CV) Systematic Error (SE, multiples of SD, CV)
Method decision chart Sigma SQC selection graph
tgard, J.O., & tgard, S.A. (2013, 1). Total Analytic Error: From Concept to Application. Journal of Applied Laboratory Medicine. ticles/201. lytic-error
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Normalized OPSecs Chart TE, 100.0% with 90% AQA(SE)
= N=2 and

False rejection in IQC and EQAS

How to minimize False rejection?

as %

I i) 1
é 1y
70 H
2 Iy ;
Py N R = T
= V60 z T
o0 2 14,2008, R, 3, 8 2 T ;
) @ 328 43 ls X z
= 007 B 1 0 00 oo 500
IS R
N w50 1,20 R, 4 2 -
= [y ~ aZs 4y la Allowable imprecision (s as % of TE )
= -] ’ 003 ]
©) 340 b 1
1 , ) ] P -
Q g .7 R — Normalized OPSecs Chart TE, 100.0% with 90% AQA(SE)
” 1 o N=3 and
£ %, . S ——— = 0
% <) ’, o ; 1 4 1 g 90%AQA
[ » L i 4 S Py X R
220 1 0.03 2 1 -
L= e ) a3 Mo 2
= 3523 43 5
<. ] 1 2w g
e g o I,
0.00 - B E we
00 g L
00 10 20 30 - . ]
Allowable imprecision (%CV) R N
£
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E i 3

Normalized method decision and OPSpecs charts s g 3 p
Allowable imprecision (s as % of TE )

Westgard, J.0., & Westgard, S.A. (2013, September 1). Total Analytic Error: From Concept to Application. Journal of Applied Laboratory Medicine. https://myadim. icles/201. lytic-error
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QC Frequency Calculator

e WESTGARDQC
False rejection in IQC and EQAS -

Number of Levels Tests

. 2 > > 2 Analyst JOw
How to minimize False rejection: e e
Analyzer CLSI C24-Ea4 Example Table 3, pp 43-45
m Select QC rules and QC frequency (Run size) - = =
based ona patient risk model Critieal Decision Level, Xe 1020 1296
Quality Requirement, TEa 0612 0.776
D Bins observed 0.00 0.00
Q‘) Precision observed 0.143 0 183
Qb'). Caleulated Sigma-metric
= « Probability of error detection > Patient risk factor i el e =
‘(Q . : Maximum Run Size 1000 v 1000 v
2 (MaxE(Nuf)): number of erroneous patient results e o Far
© in the run will be a maximum of 1 if an error e S e
s. N=4 §Pg=0.03 72 210
condition goes undetected 134 56
3:25/R:4s/3:1s N=3 (P=0.02) 305 144
+ Severe of harm to the patient is if the failure goes St de AP i :
25 R:ds, N=2 (Pg ] 5 3
undetected (Pg=0.00) 54 3
: i3 ;
112 (Pg=0.05) 101 61
12 1 (Pg=0.01) 36
1:35, N=1 (Pg=0.00) 13 3
ElEEEE

iil 'l- https://westgard.com/resources/resources/qc-frequency-calculator.html
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False rejection in IQC and EQAS

How to minimize False rejection?

QC strategy

Select QC rules and QC frequency (Run size) based on a patient risk model

Risk based QC Parameters

Parameter Value

0.55

Probability of false rejection (%)

Sigma-metric value

i

Systematic error (%) at MaxE(Nuf)

10,00

MaxE(Nuf)

Max run size

https://westgard.com/resources/resources/qc-frequency-calculator. htm/
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False rejection in IQC and EQAS

How to minimize False rejection?

m Periodically reviewing method performance

QC strategy

* Periodically reviewing method performance (e.g. Sigma values) to adjust QC strategy with

maximize error detection and minimize false rejection

https://westgard.com/essays/basic-qc-practices/qc-quality-compromised.html
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False rejection in IQC and EQAS

How to minimize False rejection?

@ Minimize non-testing errors in EQAS

» Select appropriate EQAS programs and ensure correct registration.

- Standardized procedures for all aspects of EQAS handling, from the moment kit arrives to final
reporting of results.

- Designate specific staffs to be responsible for coordinating all EQAS activities.

« Implement a two-person check for critical steps, particularly for data entry and result review, to
catch transcription errors.

» Create a checklist to ensure all steps are followed, including proper sample handling, storage, and

result submission.

https://westgard.com/essays/basic-qc-practices/qc-quality-compromised.html
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False rejection in IQC and EQAS

How to minimize False rejection?

m Additional tools for Lab Quality System

* Inter-laboratory QC: review peer group QC values for new lots of reagent, calibrator, assay
reformulations - supplementing PT/EQA programs, guarantee testing reliability every day and

help to investigate a failed or questionable PT/EQA result.

» Patient-based Real Time QC: detect errors in patient results data - eliminates matrix effects,

reduce QC frequency

- By combining tools, build a comprehensive and robust quality control strategy that significantly

minimizes false rejections

CLSI. Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions. 4th ed. CLSI guideline C24. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.
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Key messages

In practice, there is always a chance of false rejection occurs when a QC rule rejects
a stable, in-control testing process.

It delays reporting results, increases troubleshooting, and raises operational costs.

In IQC, some causes include inappropriate control limits, and unsuitable QC
strategy.

Non-testing errors and unsuitable statistical methods contribute to false rejections
in EQAS.

Confirming false rejections is a major challenge, with critical focus on assessing
impact and risk to patient results

Minimizing false rejections involves stable control limits, appropriate QC rules, and
robust quality control strategies.
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. Introduction

Porocoriow >

Brommiees

circRNA
expression

High-throughput resulis of peripheral blood leukecytes
in CHD
Bioinformatics
hsa_circ_0000284 | analysis
hsa_circ_0001445 ???
The role of hsa_cire_0000284 and hsa_circ_0001445
in the progression of CHD 277 . Olecu!a
interaction
network
1
Materials and methods
Study population
Selection Criteria Methods
- CHD group: The presence of significant stenosis 1. Samples
in at least one of the three major coronary arteries 2 Total RNA extraction

or one of their major branches showing > 50% 3. Reverse transcription
stenosis (with a diameter > 2 mm) on coronary 4. Quantitative PCR analysis
angiography. 5. Cell culture

- Control group: They were confirmed to be in a 6. CCK-8 analysis

healthy condition during a routine physical
evaluation performed at the same time as the 8. Cell cycle analysis
evaluations of CHD patients. The controls did not 9. Cell aging analysis
have a history or signs of coronary atherosclerosis 10. CRISPR/Cas9

or microvascular diseases.

7. Reactive oxygen species analysis

11. CircRNA overexpression and silencing

Exclusion Criteria ) ] 12. Bioinformatics analysis
- Patients with uncontrolled hypertension, diabetes 13. Fluorescence in situ hybridization

mellitus, liver or kidney dysfunction, malignancy, 14. MiRNA mimic and inhibitor
endocrine diseases, acute or chronic inflammatory 15. Luciferase assay

systemic disease, autoimmune diseases, as well as 16. Western blotting

those with a history of percutaneous coronary
intervention, prior CHD or coronary artery by pass
grafting were excluded from the study.

17. Statistical analysis
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Results

— Hsa_circRNA_0000284 expression and its association with CHD
risk factors

n Hsa_circRNA_ 0000284 expression in cells exposed to
inflammatory and oxidative stress

n Effects of hsa_circRNA 0000284 on cell function

network

n Prediction of hsa_circRNA_0000284/miRNA/mRNA/protein

Impacts of hsa_circRNA_ 0000284 on hub gene expression in
vivo and in vitro
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Hsa_circRNA_0000284 expression and its

Result 1 association with CHD risk factors
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1-1 CircRNA expression in

Peripheral blood leukocytes (PBLs)

Table 1 circRNAs expression in CHD patients and healthy controls

11/14/2025

circRNA Control (n=126) CHD (n=94) P
hsa_circ_0000284 0.218 £ 0.079 0.161 £ 0.059 <0.001
hsa_circ_0001445 1.079 £ 0.453 0.640 + 0.254 <0.001 D
(A) (B)
g 0.64 e EE
S i
§! 0.5 - g,k 0.5 .

Relative expression of hsa
(normaliazed to hGAPDH, 27
gt ot

e
f

=
i

4
i

&

-

=

g .

0.34

<

=

£

i

1

]

=

= 0.

£

£

= |

Control group CHD gmlm

Relative expression of hsa

!

Control group CHD group

=
=
h

Fig.1 circRNAs expression in CHD patients and healthy controls
(A) hsa_circ_0000284; (B) hsa_circ_0001445; *P<0.001
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1-2 Correlation between circRNA expression and

cardiovascular risk factors
. ) . Table 3 The correlation coefficient between hsa_circ_0000284,
Table 2 Object information hsa_circ_0001445 and paraclinical Characteristics

Clinical

. Control CHD P
Characteristics paraclinical hsa_circ_0000284 hsa_circ_0001445
Age 60.746 + 8.817  65.957 + 9.780 <0.001 Characteristics r = r =
Age -0.258 <0.001 -0.290 <0.001
(Male/Female) 61/65 5836 0.051
WEBC(109/L) -0.169 0.012
NEUTR(10%/L) -0.185 0.006 -0.137 0.043
RBC(1012/L) 0.142 0.036
HGB(g/L) 0.159 0.019 0.181 0.007
T-Cho{mmol/L) 0.283 <0.001 0.249 =0.001
HDL-C (mmel/L) | 0.292 <0.001 0.284 <0.001
LDL-C 0.305 <0.001 0.293 <0.001
(mmol/L)
Table 4 Logistic regression analysis w 2ls
9 9 SIS Wi o) 0.064 0.400 |[-0.021 0.781
circRNA 1D Model1 _feeT(UL) -0.105 0.132 |-0.102 0.143
OR (95%1C) / Pl cLU(mmoliL) 0.037 0.588 0.063 0.356
hsa_circ_0000284 0.341 ( <0[T-cho(mmolL) |0.283 <0.001 |0.249 <0.001
(0.194 - 0.599) HDL-C (mmoliL) |0.292 <0.001 |[0.284 <0.001
hsa_circ_0001445 0.175 <0l pLc 0.305 <0.001 |0.293 <0001 || 4
(0.096 - 0.319) (mmsi)
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ROC Curve

p = 0.001 L

1-3 CircRNA as a potential molecular marker for CHD
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Age
WBC(109/L)
NEUTR(10%L}

RBC(1012/L)

Controls and CHD
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£
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sa_ 284
sa_ 445
|

Correlation between

~ CircRNA expression

and paraclinical
characteristics in CHD

HGB(gIL)

T-Cho(mmoliL)

HDL-C (mmollL)

LDL-C
(mmoliL)

Fig.4 Chapter 1 conclusion

associated with CHD.
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Expression of hsa_circ_0000284 and hsa_circ_0001445 are
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Hsa_circRNA_0000284 expression in cells

Result 2 exposed to inflammatory and oxidative stress
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BT Y
2-1 CCK-8 analysis &

2.0- ke -~ Untreated
= +H,0, (800umol/L)
E 157 - +H,0, (400pmollL)
g 1.0- = +H,0, (1000pmollL)
80‘5_ ~~ +TNF-o (100ng/mL)
- +TNF-o (200ng/mL)
0.0 T T T I

1 1
Oh 1h 2h 6h 10h 14h
Time (h)

Fig.5 Effect H,0,, TNF-a on the proliferation ability of EA-hy926 cells
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=10 TN Q}@W
2-2 Reactive oxygen species (ROS)analysis it

> 200+
%' ROS " Bl Untreated
c
.'E - 3 mm +H,0,(400 pmoliL)
4 ¢ o = +H,0,(800 umoliL)
9 :
E 100+ - | B mm +H,0,(1000 pmolL)
$ e 000 7 = +TNF-a( 100ng/mL)
S SO%inuni it . = +TNF-a( 200ng/mL)
o 0 I I I I I

oh 1h 2h 6h 10h 14h

Time(h)

Fig.6 Effect of H,0, and TNF-a on the level of reactive oxygen species in EA-
hy926 cells (P<0.05)
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G = S
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Fig.7 The effect of H,0, and TNF-a on the morphology of EA-hy926 cells (200x)
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BT
2-4 Effects of H202, TNF-a on cell cycle progression &7/

-

i=3

S
]

EA-hy926 (A)

-]
2=
1

@
k=1
1

El Untreated 6h
mm +H,0, (1000 pmol/L ) 6h
mm +TNF-a( 200ng/mL) 6h

'y
r=)
1

n
(=3
1

Cell cycle distribution (%)

(=]
L

G2/M
+HO:z (1000 pmol’L} PTNF-a (200ng/mL) (B)

SaCV 350 § CHCV 308

0 180

-0 120 s ¥
Crannas (FLEHPD Charnela (FL2-HPY

[5
(H6.64%4) (87,2040

Fig.8 Cell cycle changes induced by H,0, and TNF-a
(A) Statistics in cell cycle analysis (¥*P < 0.05), (B) Flow cytometry results
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S/
2-5 Effects of H202, TNF-a on cell aging

< 100 . -

i BN Oh
g 2h
z B3 6h
3 = 10h
§ =1 14h

Fig.9 Senescent rate of cells under oxidative and inflammatory injury (*P < 0.05)

HOI NGHI QUOC TE XET NGHIEM Y Hoczuzs,

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT



11/14/2025

2-6 hsa_circ_0000284 expression over time in EA-hy926 cells
treated with ] H,0, and TNF-a

g 3
g 3 % 2.0
| = Tnlres

E mm Untreated _g' 48 - nAln-.:lul

g 2 w10 (1000 pmol/L)-2h g - Riu (223 nym?i:

= = H:0; (1000 pmolL) -6h 2 o 115 (00 gl

£ % 1.0+ w9 TNF-¢ (200 ng/mL)-10h

H s H:0: (1000 winol/L)-10h g ¥ = TNE.0 (200 ngiml)-14h

£ 41— == H,0; (1000 pmol/L)-14h »

%

@ L

g £

m= =

s 0- < 0.0-

= \ 2 we Vi
Fig.10 Effect of H,O, on expression of hsa_circ_0000284 Fig.11 Effect of TNF-a on expression of hsa_circ_0000284
(*P <0.05) (*P <0.05)
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B (N
2-7 CRISPR/Cas9 knockout Alu element A

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

v <] <€] < | > [ [ zoomin 15| 3 | 0 b 2c0m ut[15¢] 3| x| 100
chr11:33,293,658-33,323,357 29,700

% (B)

(o

Pl (1208
Agel {1338
TG

SRS

Balll 3547)

&
TR A ]

T »
LLL UN] 63 Kasl =4 < - -
. oo
Primer1 —'] T Primer2 ( )
exon2 == £ i SgRNAL rast ()
Aisaz chei33309718.33310018 - -~ - T
1
5° x 1237wp:
sgRMA1T sgRMAZ
(A) T
exon2 Fig.13 CRISPR/Cas9 plasm1$1 i
HIPK3 - E(A) Restriction enfihucleasedige

(B) (B) PX458 plasmid

Fig.14 CRISPR/Cas9 sgRNA design
(A) sgRNA setting site, (B) PX458-sgRNA recombinant
plasmid construction
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B Y
2-7 CRISPR/Cas9 knockout Alu element &

— -~
(A) f:mi C  Marker (B) Conlisi X Atusqz X
(Wild-type) ¥ - T

SERNAL+sgRNAZ
(AmSa2-KO )

77 M =12370p

SERNAL+SgRNAZ et
(AlnSq2-KO ) :
Gl GG AGAAAGG CCAACATG £ GG~
©3z A A0 A

S VMRS AL ALK
g — Control
S,2 0015 FTF8T GGTAGAAGAGACCAC T TCAGT T
e o e e
o 5 0010 SanBo A AN W IMAA AN

a
23
-
s =
c o 0.005
=]
5 o
& & 0.000
g @
s E = ‘\&‘\,‘)

oT & &

g8 S EP .
= = °¢° “3!\ Fig.15 Alu element knockout result
2 o® a,Q?-' (A) Agarose gel electrophoresis results, (B) Sequencing of PCR Products,

(C) hsa_circ_0000284 expression level after Alu knockout (***P < 0.001)
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Controls and CHD

hsa_cir

Fig.16 Chapter 3 conclusion

hsa_circ_0000284 may participate in the oxidative stress
and inflammatory injury associated with endothelial cell
dysfunction in the development of CHD.
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Effects of hsa_circRNA_0000284 on

Result 3

cell function
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3-2 Flow cytometry analysis

1004

bution (%)

ri

40+

Cell evele dist

3-3 Effects of overexpression and silencing of
hsa_circ_0000284 on apoptosis
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Fig.20 EA-hy926 cell cycle results (*P < 0.05)
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Fig.21 The effect of overexpression of

27

hsa_circ_0000284 on apoptosis in EA-hy926

(*P < 0.05)
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Fig.22 The effect of silent of

hsa_circ_0000284 on apoptosis in EA-hy926

159 EA-ny926
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\ BRI
3-4 Effects of overexpression and silencing of hsa_circ_0000284 &
on aging
.! _3 _
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Fig.24 Chapter 4 conclusion

Downregulated expression of hsa_circ_0000284 may lead
to injury and apoptosis of vascular endothelial cells, thus
promoting the occurrence and development of CHD.
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Prediction of
Result 4 hsa circRNA 0000284/miRNA/mRNA/protein

network

HOI NGHI QUOC TE XET NGHIEM Y HOC

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT 2 0 2 5

4-1 Predicted hsa_circ_0000284-miRNA interaction network =

Table 5 Prediction target miRNA of hsa_circ_0000284

Database Results
circBank 97 miRNA
Circinteractome 42 miRNA

CircBank Circlnteractome

hsa-miR-382-5p
hsa-miR-508-3p
hsa-miR-1283
hsa-miR-338-3p
hsa-miR-653-5p
hsa-miR-1178-3p
hsa-miR-1250-5p
hsa-miR-558
hsa-miR-637
hsa-miR-1290
hsa-miR-1825
hsa-miR-330-5p
hsa-miR-375-3p
hsa-miR-199b-5p
hsa-miR-302d-5p GSE61741 - Up

e T - Fig.26 The intersection of database/dataset for hsa_circ_0000284
Fig.25 Expression of miRNAs in GSE61741
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4-2 Network prediction hsa_circ_0000284-miRNA-mRNA '
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Fig.28 circRNA/miRNA/mRNA network
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4-3 GO and KEGG analysis

Cellular senescence

GAMA260cellular macramslecale metablle pracens.

091157 -orgamic substanee by nibetic prucess:

pren e e FoxO signaling pathway
~rglF e Longevity regulating pathway
:Z: - multiple species
o Longevity regulating pathway
= Pin GO 00 25 50 75 100
Fig.30 The result of signaling pathways in KEGG

(GO 00255 - awgulation oF el
mciubelic process

GO L0467 —gens exprecdon:

P
GRS ety mmaleculy hissynahetic prces
GO nacleic ach] metablic process.

GO I —cellmlir mitroges compaund |
[Ee—

hsamiRHi5d-50

GO —regalation o nitrogen compuned,
o hea-miRkaIE 30

[ —

GO-RIBAES -rgalatian of e xpressins:
Cellular senescence

G201 - regubadiom of ecllubar macrumaleculo

sk e FoxO signaling pathway

OGS transeription, DNA templated:
/ﬂ“r

GO pepune i fomiring radistion:

GODIODETI-TINA danage checkpolat:

_ FNC
Longevity [t ]
regulating ous g

Fig.QﬁTth‘mllkmﬁ BDHriIGGD pathway -

multiple species

Gene cownt

Longevity regulating pathway

Pea-miR1178-3p

mea-miR198b-50  Fea-miR 1825

hsa-miRt:1283

Fig.31 miRNA/mRNA regulatory network downstream of hsa_circ_0000284
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4-4 Protein-protein interaction network

Fig.32 Protein-protein interactions of 219 potential genes
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hsa-mRB38-3p hsa-miR653-50

FoxO signaling pathway Cellular senescence

hsa_circ_0000284

Longevity
regulating

© | -
pathway- | Longevity regulating pathway
multiple species .,
hsa-miRe1178-3p .
hsa-miR-1283 hsa-miR-133b-5p hsa-miR.1825

Fig.34 Chapter 2 conclusion

Discussion 4

hsa_circ_0000284 is involved in genes in the FoxO
molecular signaling pathway, cellular senescence,
and lifespan regulation.
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Impacts of hsa_circRNA 0000284 on hub

Result 5 gene expression in vivo and in vitro
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5-1 Expression of hsa-miR-338-3p in PBLs L2
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Fig.35 hsa-miR-338-3p expression from CHD patients and healthy controls
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R
5-2 Correlation analysis between hsa_circ_0000284 and &
hsa-miR-338-3p expression
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Relative expression of hsa_circ_0000284 .
Fig.37 The expression level of hsa-miR-338-3p
Fig.36 Correlation analysis between hsa_circ_0000284 (*P <0.05)

and hsa-miR-338-3p expression in PBLs
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BTy iy
5-3 Predicted binding sites of hsa_circ_0000284 and hsa- &/
miR-338-3p

DAPI marks nuclei (400x). Cy3 marks the site of hsa_circ_0000284 (400x).

r

Merge(400x).

Fig.38 The results of hsa_circ_0000284 and hsa-miR-338-3p with the FISH test
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5-4 hsa_circ_0000284 and hsa-miR-338-3p in luciferase assay &
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Fig.39 Dual luciferase reporter assay
(A)The targeted binding of hsa-miR-338-3p to MRE1 and MRE2 (***P <0.001) ,
B) Difference between WT and MUT1
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5-6 ETS1 expression in PBls and correlation analysis with hsa-

miR-338-3p
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Relative hsa-miR-338-3p expression

Fig.40 The expression level of ETS1
(A) The expression level of ETS1 in PBLs (n = 220) (*P < 0.05),
(B) The expression levels of ETS1 and hsa-miR-338-3p,

(C) The expression levels of ETS1 and hsa_circ_0000284
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1o T Eﬁw
5-7 hsa_circ_0000284 and hsa-miR-338-3p effect the A
expression of the ETS1 gene

Fig.41 The expression of ETS1 (*P < 0.05)
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22 bl Q@l
5-8 hsa-miR-338-3p and ETS1 in luciferase assay 2,

Table 6 Targeted binding of hsa-miR-338-3p to ETSI

Position 3469-3494 of ETS1 3' UTR  5' ...GUUUAUUUUAGUAGCUGAUGCUGGC. . .
ITEEEET 7mer-m8
hsa-miR-338 3 AGUUGUUUUAGUGACUACGACCU
Position 3485-3511 of ETS1 3' UTR 5" ...UGCUGGCA-CAUCAUU-UUGCUGGAG. . .
s lE T TEEH 7mer-1A
hsa-miR-338 3* AGUUGUUUUAGUGACUACGACCU
( A) WT MUT1 MUT2
15
= s [] NC mimics+ETSL WT
é 10 l miR-338-3p mimics+ETST-WT
g
g B NC mimics+ETSL MUT1
= | B miR-338-3p mimics+ETSI-MUTI1
Z5 Bl ~C mimics+ETS1MUT2
=
= I miR 338 3p mimics+ETS1 MUT2
& o

(B) Difference between WT and MUT2 sequences

L L L o A B o N R L

wWT

MUT2 TTT T GAGT T

Fig.42 Dual luciferase reporter assay (A)The targeted binding relationship between hsa-miR-338-3p and ETS1
(kP <(.001) , (B)Difference between WT and MUT2
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5-9 ETS1 protein in WB assay
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Fig.43 Relationship between gene and protein (A) ETS1 gene expression; (B) ETS1
protein expression
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Fig.44 Chapter S conclusion

hsa_circ_0000284 acts as a sponge of miR-
338-3p to regulate ETS1 expression.
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Conclusion
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ETSI |

Controls and CHD
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TNF-a Role of hsa_circ_0000284
_____ i —> —_— N
> hsa_circ_0000284 | CRISPR/Cas9 (AluSq2) in CHD

hsa_circ_0000284 |

-

Overexpression: proliferation ability T, G0/G1| , S1, apoptosis |

L Silencing: proliferation ability | , S|, senescent cell
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IDURKAL OF FOMOLECULAR STRUCTURE AND CYNAMICS
24, VOL 42, MO T, 5114-5127
hpsidoiong/ V0 HOATIE 1022071 F12008

Identification of hsa_circ_0001445|
of a novel circRNA-miRNA-mRNA
regulatory network as potential Hsa_circRNA_0000284 acts as a ceRNA to participate in coronary heart disease
biomarker for coronary heart progression by sponging miRNA-338-3p via regulating the expression of ETS1

disease PhongSon Dinh® ([, ChauMyThanh Tran®
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and Proteus vulgaris Wound Coinfection:
A Case Report
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INTRODUCTION

* Multidrug resistant (MDR) bacteria are a major public health
concern

* More than 2.8 million case MDR in US, accounting for 35,000
deaths

* InVietNam......

1. van Duin D, Paterson DL. Multidrug Resistant Bacteria in the Community: An Update. Infect Dis
Clin North Am. 2020;34(4):709-722. doi:10.1016/j.idc.2020.08.002
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INTRODUCTION

* Edwardsiella tarda is a nonfermenting gram-negative bacillus
belonging to the Enterobacteriaceae family

* It causes infections particularly in fish and reptiles.

* Rarely associated with infections in humans, 0.0073% in the
Japanese populationto 1% in Panamanians

* Few human cases reported worldwide

2. Onogawa T, Terayama T, Zenyoji H, Amano Y, Suzuki K. Distribution of Edwardsiella tarda and hydrogen sulfide-producing Escherichia
coliin healthy persons. 3. Kansenshogaku Zasshi 1976;50:10-17
3. Kourany M, Vasquez MA, Saenz R. Edwardsiellosis in human and animals in Panama: clinical and epidemiological characteristics. Am

J Trop Med Hyg 1977;26:1183-1190
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INTRODUCTION

* Proteus vulgaris is an opportunistic Gram-negative pathogen.
* Commonly found in wounds, urine, hospital environments.
* Produces urease, hemolysin, fimbriae.

* Increasing multidrug resistance among clinical isolates
reported.

* Early identification crucial for infection control and treatment.
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INTRODUCTION

* Managing MDR wound infections requires
multidisciplinary collaboration.

e Clinicians
* Microbiologists
* Pharmacists

 Team discussion ensures timely
adjustment of treatment plans.

* Collaboration improves outcomes and
limits antibiotic resistance spread.
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CASE REPORT

 56-year-old male, fish vendor

* He has diabetes on insulin and oral
drugs. Recovered from tuberculosis

* Foot injury from the fin of a bocourti
fish, skin abrasion 5x6 cm

* After 2 days mild fever; wound: swollen,

i i : i W TUBERCULOSIS (TB)
painful, pus discharging. (e
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CASE REPORT

« Laboratory tests elevated WBC count
(16,450/mm3); N (12,220/mm3,
74.3%)

* HbA1c was 8.56%

 Purulent collected a sample for
bacterial culture
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CASE REPORT

« IV vancomycin 1 g and cefoxitin 2 g gt
every 12 hours

 Surgical debridement
 Glycemic control by endocrinologist
* Daily dressing
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CASE REPORT

¢ Culture results,
which were based
on colony
morphology
assessment
indicated coinfection
with E. tarda and P,
vulgaris .

P. vulgaris .
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CASE REPORT EIsss R R
s s

R R

» s s

* Antiblogramme “ “
results of two strains iﬂ;g:::‘n‘j;zzlzfctam . .
of E. tarda and P. _ s s
vulgaris s s
. s R

* IV 1g ceftazidime R R
every 8 h R R
ry Gentamicin | s s

* IM 80 mg gentamicin s s
Amikacin | R -

every 12 h R s
R R

lmipenem | s R

| R
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CASE REPORT

* VAC system was applied, 2
time

* Wound showed granulation
tissue formation

After the first VAC placement After the second VAC placement
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CASE REPORT

« 2" surgery, split
thickness skin
grafting

» Complete healing
after 2 weeks.

After 1w After2 w
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DISCUSSION

Treatment and Clinical

* Combined debridement, VAC, and
antibiotics therapy.

* VAC reduced edema, improved
perfusion flow, stimulate
granulation tissue.

» Ceftazidime, gentamicin guided by lllustrative image
antibiogram results.

* Gentamicin stopped after infection
control.
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DISCUSSION

* Gastroenteritis is the most commonly described
manifestation of E. tarda infection

* Extraintestinal diseases such as bacteremia,
meningitis, cholecystitis, cholangitis, and peritonitis
have been reported

* About 23% involve skin and soft tissue after aquatic
injuries
* Overall mortality is 44.6%

Pham K, Wu Y, Turett G, et al. Edwardsiella tarda, a rare human pathogen isolated from a perihepatic abscess: Implications of
transient versus long term colonization of the gastrointestinal tract. IDCases. 2021;26:€01283. doi:10.1016/.idcr.2021.e01283
Hirai Y, Asahata-Tago S, Ainoda Y, Fujita T, Kikuchi K. Edwardsiella tarda Bacteremia. A Rare but Fatal Water- and Foodborne Infection:
Review of the Literature and Clinical Cases from a Single Centre. Can J Infect Dis Med Microbiol. 2015;26(6):702615.
doi:10.1155/2015/702615
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DISCUSSION

Transmission Pathways and Risk Factors

* Infection follows trauma exposed to freshwater or fish

* Entry occurs through open wounds or mucosal surfaces

* Risk factors include diabetes, liver disease, and malignancy

* Diabetes impairs immune defense and delays wound healing
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DISCUSSION

* E. tarda infections show rising multidrug
resistance globally

* Resistance linked to B-lactamase and
efflux pump genes.

* Horizontal gene transfer enhances
resistance among Enterobacteriaceae.

* Antibiotic misuse in aquaculture drives

genetic selection. oy et =
=y (,“ J\ )}_E:- \ s frecona = =
N, € AT L) T
N Al gy W

Dissemination of ESBL encoding genes to other bacteria
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DISCUSSION

* Proteus vulgaris found in 7% of wound isolates. *
* It appears in bloodstream infections with notable incidence.
* This pathogen exhibits increasing multidrug-resistance trends

* Infections often occur inimmunocompromised or hospitalised
patients.

Incidence of Proteus species in wound infections and their sensitivity pattern in the University of Benin Teaching Hospital | Request PDF.
ResearchGate. October 12, 2013. Accessed October 28, 2025.

Ayoub M, Nazir A. Prevalence and Antimicrobial Susceptibility of Proteus Species Isolated from wound infections in a Tertiary Care Hospital in
Kashmir Valley. ] Med Life Sci. 2025;7(4):636-641. doi:10.21608/jmals.2025.405331.1061
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DISCUSSION

Biotechnology

* Nanotechnology improves antibiotic delivery
and wound healing.

* Synthetic biology designs novel antimicrobial
peptides and enzymes

* Personalized medicine tailors antibiotic
therapy to genetic profiles.

* Combining diagnostics and biotechnology
optimizes clinical outcomes.
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TAKE-HOME MESSAGE

%!g Multidrug-resistant (MDR) bacteria have become a major global problem.
Managing MDR wound infections requires multidisciplinary collaboration

ﬂ Coinfection with E. tarda and P. vulgaris can lead to severe wound infection;
early debridement and appropriate antibiotics are key to recovery

E Combining debridement, antibiotics, VAC, and biotechnology may offer an
= effective wound infection treatment approach
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OUTLINE

1, Introduction: The crisis of waiting time in the treatment of bloodstream infections
2, Research Methodology: Evaluation design of dAST at Thong Nhat General Hospital
3, Research Findings: Analysis of three key pillars: Speed, Accuracy, and Cost

4, Discussion & Conclusion: Clinical implications and recommendations
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1. Introduction
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Challenge: Sepsis

— Definition: Acute, severe infection due to bacteria circulating in the blood, causing a
g- systemic inflammatory response.

Mortality Rate: Very high, ranging from 20% to 50%, particularly severe in septic shock

lﬁ cases.

Dual Problem: The high mortality rate and the rapid increase of multi-drug resistant
9 bacteria (MRSA, CRE, ESBL).

CDC, 2018
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Race Against Time

o "Golden Hour" in Sepsis: Early and APPROPRIATE antibiotic treatment is the key factor

determining the patient's survival.

Kumar (2006) Study: Each hour of delay in administering effective antibiotics increases the
M risk of death by 7.6% in patients with septic shock.

Problem: Physicians are forced to use broad-spectrum antibiotics "based on experience"
6 because they cannot wait for the Antibiogram results.

Kumar A, et al, Crit Care Med, 2006, PMID: 16625125
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The Bottleneck: Traditional Antibiogram Process

Hour 0 Hour 12-24 Hour 36-48 Hour 48-72
O O O )
A A A A
Patient has Sepsis Blood culture bottle Subculture is Standard Antibiogram
symptoms, blood reports POSITIVE. performed. is performed.
culture is taken. Gram stain is Bacterial colonies Results are available.
performed. grow.
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Standard Procedure (Time-consuming)

Steps of the Standard Procedure

The standard (reference) procedure requires 02
overnight incubation steps:

Subculture: Subculture from the positive blood
culture bottle onto agar plates (BA, MC), (Takes 18-
24 hours)

AST (Antimicrobial Susceptibility Testing): From
the grown colonies, prepare a 0.5 McFarland
suspension, perform AST (disk diffusion or
automated system), (Takes 16-24 hours)

ﬁq.

blood
culture

[ uo\

gram-slammg

= —

sub-culture inoculation
(overnight, >18 h) (4~6 h)
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Solution: Direct Antimicrobial Susceptibility Testing (dAST)

Concept Rationale Goal
Perform direct AST from the CLSI (USA) and EUCAST Evaluate the effectiveness
positive blood culture broth, (Europe) have both provided (speed, accuracy, cost) of
SKIPPING the 18-24 hour official guidance for dAST the 02 dAST methods at
subculture step. methods using disk Thong Nhat General
diffusion. Hospital.
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Overall Study Flowchart

Procedure ﬁ Procedure
From 1 positive blood culture bottle, the sample is

simultaneously divided into 3 arms: ﬁf ﬁ Iﬁ

1 N
- Arm 1 (dAST Kirby-Bauer): Directly plated onto MHA Arm1 Arm 2 Standard
plates, antibiotic disks applied. (ST by tener) | | [[SammetedaAst) Procedure)
. Directly plated onto Sample processing] Subcutture (24h) -->
v Arm 2 (Automated dAST): Sample processing MHA plates, (centrifugation, Isolation -
(centrifugation, Triton-X), loaded into a MicroScan entibintic'disks Triton-x), Loadled onto an
. applied. loaded inte a automated
Instrument. MicroScan instrument
instrument. [Phoenix/MicreSean).
= Arm 3 (Standard Procedure): Subculture (24h) --> E i g

Isolation --> Loaded onto an automated instrument
(Phoenix/MicroScan).

HO!I NGHI QUOC TE XET NGHIEM Y H002025.
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\ Arm 1 (02 researches) \

Method 1: dAST (Kirby-Bauer)

Based on CLSI & EUCAST L1
Blood culture -
flagged positive ‘3
The technique is standardized based on international Day 8 |
gU|de[| nes Direct AST Inoculation F Standard AST Inoculation
| -
+ Gram Negative (CLSI): Drop 4 drops of positive blood ﬁg : 3 I

broth onto the MHA plate, spread evenly, apply
antibiotic disks.

v Gram Positive (EUCAST): Drop 125ul of positive
blood broth onto the MHA plate, spread evenly, apply
antibiotic disks.

v Reading Results: After 8-10 hours and 16-18 hours.

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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\ Arm 2 (01 research) \

Method 2: dAST (Automation)

Sample Processing

. Aspirate 9.5 mL
of blood + 0.2 mL

Triten X-100 (tyse red

Sample Processing blood cells)
To be loaded into the automated instrument, the [ ]
blood broth must be processed to remove red blood Centrifuge1,400g

. for10 minutes
cells and protein.

v Aspirate 9.5ml blood + 0.2ml Triton X-100 (to lyse RBCs)

Collect surface

v Centrifuge at 1,400g for 10 minutes nt-}noackt:g(.]f;:slz‘;;rlund

suspension
v Collect the bacterial layer from the surface, prepare a
0.5 McFarland suspension

Load to
MicroScan panel

v Load into the MicroScan panel
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\ Arm 2 (01 research) \

Method 2: dAST (Automation)

MicroScan WalkAway

The MicroScan system uses 96-well panels (trays)
containing diluted and dehydrated antibiotics.

v Panel Neg type 63: For Gram-negative bacilli
v Panel Pos type 33: For Gram-positive cocci

v The automated instrument incubates and reads MIC
results

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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(Target: 90\%S)

Evaluation Criteria (According to CLSI)

Category Agreement (CA): Agreement (S/I/R) between dAST and Standard Procedure

v,
v (Target: = 90%)

\L Major Error (ME): dAST =R, Standard Procedure = S (False resistance report)
(Target: = 3%)

Very Major Error (VME): dAST =S, Standard Procedure = R, (False susceptibility report -
1\ most dangerous)
(Target: = 3%)

u Standard according to FDA (2009) & CLSI M52
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Characteristics

Age Distribution of Patients Percentage Distribution by Department

~11%

Surgical Department

Tropical Diseases Dept ~12-29%

Age Group

. < 40 years (~10%)
] =tk years [-70%} ensive Gare Gnit ety _ _30735%'
40-80 years (~20%)
T A _ H-SSDA’

+¢+ The incidence of HAIs increases significantly with age (p < 0.001). HAls are primarily concentrated in departments

& Elderly individuals are the highest-risk group. treating critically ill patients (Intensive Care, Internal

Medicine, Infectious Diseases).
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Characteristics of Pathogens

Distribution of Pathogens (n=206) Distribution of Leading Pathogens (n=206)

Gram Stain Classification of Bacteria Bacterial Pathogen Distribution (Sorted)

Bacteria

B Escherichia coli (47%)

B Kiebsiella pneumoniae (14%)
Other species (16%)

. Staphylococcus aureus (23%)

Bacterial Type
B Gram-negative (78%)
B Gram-positive (22%)

Gram-negative bacteria were predominant in bloodstream E. coli, S. aureus, and K. pneumoniae

infection cases at Thong Nhat General Hospital. were the three most common pathogens.
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Characteristics of Pathogens

Antibiotic Resistance Rate of E. coli (n=63)

Antibiotic Susceptibility Profile

' |J.J

e ;
: o

o )
& &

Response

j Intermediate

. Resistant
. Sensitive

Percentage (%)
& g &

0

o\\’b
=
&
&

Z@D
'&*@

Antibiotic
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Characteristics of Pathogens

K. pneumoniae Antibiotic Resistance Profile (n = 20)

75
e Response
% 50 Intermediate
‘E <
8 - Resistant
g, . Sensitive
25
0
& @
\\ \
& ; fa
& 4;" S OQQ \5@
ks & &L & &
(&) 0-9 &©
Vo
N
Antibiotic
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Characteristics of Pathogens

S. aureus Antibiotic Resistance Profile (n = 28)

75
&
- Response
% . Resistant
§ . Sensitive
o
o

25

0

o OF
o o™ N
o o (cy
G&
Antibiotic
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Characteristics of Pathogens

Resistance Profile of P. aeruginosa & A. baumannii (nh = 15)

100

Response

- Resistant

. Sensitive
=

Percentage (%)

™

Bacteria - Antibiotic
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RESULTS:
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FINDING 1: SPEED(TAT)

dAST is significantly faster than the standard method
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Comparison of Turnaround Time (TAT)

dAST (Kirby-Bauer) ~ 16 hrs

dAST (MicroScan) ~20.4 hrs

40 60

o
n
o

Time (hours)
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Turnaround Time Comparison

A Median = 1457 min
95% CI: 1401-1524 min

e

i 5%or

Research Standard
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Finding 2: Accuracy (ldentification/ID)

dAST (MicroScan) provided 100% accurate identification results
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Identification Accuracy Results (n = 145)

Metric [l cA ] Errors

100% 100%

100% 100%

90

R

S

8 60

5

% 30
o

0 0% 0% 0% 0%
cot e ec\es (eus
s cheno\“a psiel? preu™® otner 5P° m\ococou ol
e oxalP

Bacteria
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Finding 3: Accuracy
(Antibiotic Susceptibility Testing/AST)

Both dAST methods complied with the safety standards set by CLSI
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AST Results: dAST (Kirby-Bauer) — Enterobacterales (n = 510)
Metric | cA B me ] ve ] vve

100 95.35% 98.36% SR uB.51%

~J
(&)1

Percentage (%)
=

i _one in
AmD‘C‘\\‘ oe’m\a*O“ G-\Qm{\o‘f"ao\ eroP en®

Antibiotic
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Accuracy Results: Kirby-Bauer — Other GN Bacteria (n = 163)

Metric [l cA ] Errors q CA , Errors

100% 100% 100%

(e}
o

Percentage (%)
3 3

0% 0%

_76) 18
emg‘\nosa o S aureus e

Bacteria
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Accuracy Metrics: dAST (MicroScan) — Gram-negative (n = 114)
100 94.49%

75
X Metric
% 5 CA
50
-é : mE
3 4 ME
@ VME
m a
25
0.34% 0.27%
0 i i e — SN -
CA mE ME VME

Metric
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Accuracy Metrics: dAST (MicroScan) — Gram-positive (n = 32)

99.63%
100
= 79 .
X Metric
[<}]
g a CA
et N mE
c 50 - mE
§ a2 ME
g a VME
25
0% 0.38%
0 ——————————
CA mE ME VME

Metric
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McFarland Value
~

Breakpoint (mm)

Bacterial Concentration (McFarland Units)

3.87
- 0.5
|

Positive Sample (Median) Standard McFarland
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Adjusted Breakpoints due to Inoculum Effect

2 26 mm
225 mm
223 m
221 m
20
218 mm
=217 mm
216 m
10
0
Ciprofloxacin (Ent) Ciprofloxacin (Pae) Gentamicin Tobramycin

Antibiotic
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Percentage (%)

Reading Time on AST Accuracy

v
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Impact of Reading Time on dAST Accuracy

CA mE ME VME
93.2%_ 92.1%
86.7%
75
Metric
- CA
mE
B ve
B vme
25
11.1%
4.4% 54% 4.8% 55%  4.9%
0 e NN _04% _04% _05%
16h  24h 8h 16h  24h 8h 16h  24h 8h 16h  24h 8h
Reading Time
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Impact of

The images illustrate the development of the
inhibition zone over time

After 8 hours: The inhibition zone is still
blurred; bacterial growth is uneven, making
accurate interpretation difficult and prone to
error.

After 16-24 hours: The inhibition zone
becomes clearly defined; bacterial growth is
dense, resulting in stable and accurate readings.

Bia AST tryc tiép sa 16h 1 Pia AST tryre tiép sau 24h 0
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FINDING 4: COST-EFECTIVENESS

dAST offers significant cost savings compared to the standard protocol
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Comparison of Cost per Sample (VND)

500

~ 378k - 444k

N
o
o

~ 343k (save 9%)

300 -
(Tiét kiém)

200

100

Estimated Cost (thousands VND)

Standard (Automated) dAST (MicroScan) dAST (Kirby-Bauer)
Method
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Cost vs. Accuracy Comparison

Cost . dAST (Kirby-Bauer) . PP Chuan @ Accuracy
444k VND
400 .
0,
96.9% 80
300
a z
ES 60 2
= 5
® 200 :
S 5
30
100
44k VND
0 _ 0
dAST (Kirby-Bauer) PP Chuan

Method
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4. Discussion & Conclusion
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3 pillars of Effectiveness

@

FASTER ACCURATE REASONABLE COST
Shortens the time to receive Category Agreement (CA) is > Significant cost savings,
AST results from 24 to 32 94-99%, Very Major Errors especially the Kirby-Bauer
hours, allowing for earlier (VME) are all below 3%, method (90% reduction in
infection treatment by more meeting the safety standards of consumable costs).
than a day. CLSI/FDA.

HOI NGHI QUOC TE XET NGHIEM Y HOC
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Clinical Signigicance

Support for Clinical Decision Making: Provides AST results 24-32 hours
earlier, helping physicians quickly transition from "empirical" antibiotic
therapy to "targeted" therapy.

o
(541

= Antimicrobial Stewardship (AMS): A powerful tool to promote antibiotic
de-escalation, reduce the use of broad-spectrum antibiotics, and alleviate
antimicrobial resistance pressure.

|£'." Improved Prognosis: Early targeted treatment has been proven to help
reduce mortality, decrease length of stay (LoS), and reduce total treatment
costs.
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Discussion
zan  Aligning with Trends: Our results(CA > 94%) are consistent with
r

international systematic reviews, confirming that dAST is a reliable
technique.

E A systematic review by Opota et al. (2016) showed that dAST (Kirby-Bauer)
had a mean CA of 93.8% and a VME of 1.7%, which is very close to our
results.

u The study by Timbrook et al. (2017) indicates that implementing rapid
diagnostic testing (such as dAST) combined with AMS helps significantly
reduce mortality and treatment costs.

Opota O, et al, Eur J Clin Microbiol Infect Dis, 2016, PMID: 27245594
Timbrook TT, et al, Clin Infect Dis, 2017, PMID: 28329124
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Discussion (cont’d)

|Q| Automated dAST (MicroScan): Our results (CA 94.5% - 99.6%) are consistent with
international studies. Infante et al. (2020) report an overall CA of 92.86% when using
direct Microscan, and Jacobs et al. (2022) also reported high accuracy.

nn Sample Processing (SST): The use of Serum Separator Tubes (SST) for centrifugation
is an effective method. Morales et al. (2024)(study on pediatric patients) used SST
with the Phoenix M50 instrument and reported CA>99%.

Infante A, et al, Eur J Clin Microbiol Infect Dis, 2020, PMID: 32860167
Jacobs MR, et al, Antimicrob Agents Chemother, 2022, PMID: 35100072
Morales P, et al, Microorganisms, 2024, PMID: 39182747
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Discussion (cont’d)

Selecting the Appropriate Method for Thong Nhat Dong Nai General Hospital

_ dAST (Kirby-Bauer) dAST (MicroScan)

Advantages * Extremely low cost (90% savings) ¢ Automation, simultaneous
e High accuracy identification and AST
* Flexible * Excellent accuracy (VME<0.4%)
* Provides MIC results
Disadvantages °* Manual * Higher cost
* Requires experienced technicians ¢ Requires sample processing
* Results read after 16-18h (centrifugation)

HOI NGHI QUOC TE XET NGHIEM Y Hoczozs.
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Discussion (cont’d)
Optimal Result Reading Time (Kirby-Bauer)

e CA accuracy (86.7%) --> does not meet requirements (<90%)
* 11.1% minor errors (mE)
¢ Results should not be reported at this time point

e CA accuracy (93.2%) and error indices (VME 0.4%, ME 4.8%,
mE 4.4%)
* Significantimproved, meets requirements

-h o u r e CAresult (92.1%) and errors are no better than the 16-hour

\ | mark

Conclusion: The optimal result reading time for dAST(Kirby-Bauer) is 16-18 hours after incubation.

HO!I NGHI QUOC TE XET NGHIEM Y Hoczozs.
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Result Reading Time

The image shows the development of the zone
of inhibition over time.

v After 8 hours: The zone of inhibition is still
faint/fuzzy, bacterial growth is uneven,
making accurate reading difficult and prone
to errors.

v After 16-24 hours: The zone of inhibition is
clear/distinct, bacterial growth is dense,
providing stable and accurate reading results.

Direct AST plate after Direct AST plate after
16 hours of incubation 24 hours of incubation
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Technique Consideration: Bacterial concentration

3 o 8 ; 0 o 5
The bacterial concentration in the positive blood

McFarland (Median) McFarland (Standard) ¢y ture bottle (median 1.16 x 1079 CFU/mL) is

(1.97-7.16) BEE I HEE SRR significantly higher than the standard
Concentration .
concentration
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Discussion (cont’d)

Inoculum Effect

High bacterial concentration (called the inoculum effect) can make the zone of
inhibition smaller, leading to the risk of reporting "susceptible" as "resistant" (ME)
or "susceptible" as "intermediate" (mE).

Jrvlv CLSI/EUCAST has adjusted (lowered) the breakpoint values for dAST (Kirby-Bauer)
== {0 compensate for this effect.

The dAST (MicroScan) procedure uses centrifugation and dilution to 0.5
i McFarland, which helps minimize the inoculum effect, potentially explaining the
very low VME/ME error rates.

Smith KP, et al, Antimicrob Agents Chemother, 2018, PMID: 29735552
Cartagena AJ, et al, bioRxiv, 2025, (Nghién cttu vé Carbapenem inoculum effect)
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Discussion (cont’d)

Limitations & Challenges

}‘é Polymicrobial Infection: Both dAST methods are unreliable if the blood culture
. bottle contains more than 1 type of bacteria.
Adherence required: Only perform dAST when Gram stain clearly shows a single
bacterial morphology.

Z Specific Resistance Mechanisms: It is difficult to detect certain resistance
mechanisms (such as ESBL, Carbapenemase, MLSB) without supplemental
screening tests.

'H' Personnel Requirements: The Kirby-Bauer method requires experienced
‘ ’ technicians to read the results, and the MicroScan method requires careful
sample processing (centrifugation).
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General Conclusions

F Both dAST methods (manual Kirby-Bauer and automated MiroScan) are confirmed
o to be feasible, accurate, and effective forimplementation at Thong Nhat Dong Nai
General Hospital.

0 This is an important solution that helps improve the quality of care for patients
with sepsis, while simultaneously supporting the hospital's Antimicrobial
Stewardship (AMS) program.
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Suggestions

Routine Implementation: Apply dAST as a standard procedure for all positive
(single-organism) blood culture bottles in the hospital.

&’. Develop SOP: Issue a Standard Operating Procedure (SOP) detailing the steps for
both techniques (Kirby-Bauer and MicroScan) to ensure consistency.

22 Clinical Collaboration: Closely coordinate with clinical physicians and the

a0 Antimicrobial Stewardship (AMS) team to interpret and effectively use the early
results.

Q Extended Research: Evaluate the actual clinical impact (mortality rate, length of
stay) after implementation dAST.
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Thank you!
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l. INTRODUCTION

Pneumonia
Myocarditis
Meningitis
Encephalitis

11/14/2025

EV-A71

CV-Ab6
CV-A10
CV-A16

b HealtriMop

>1million cases/year

HOI NGHI QUOC TE XET NGHIEM Y HOC

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

across the Asia-Pacific region

2025

Severe enterovirus A71 associated HFMD outbreak, Vietham, 2023
>100,000 reported cases and 23 deaths

4000

3500

3000

2500

2000

1000

500

HFMD trend in 2023 in HCMC compares with the same period last year and the average last 3-year (2017-2020)

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 4
— 023 « # # » average cases of 3-year-period & 3018 — 022
(2017-2020)
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+» Outbreakin 2023:
* Highest peak at week
30:>2.500 cases
* Second peak at week
42:>2.000 cases

51

Source: HCDC

2025
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The economic burden and necessity of
VaCCi nation * 50% of children in the community possessed

neutralizing antibodies during 2011 HFMD

2016-2017 Ca Cost (USD| . .
ses ost{ ) epldemlc (Kuo FL and et al, doi:10.1371/journal.pntd.0008124)
Inpatients 94.313 40.290.514
_ 0 . .
Outpatients (estimated) ~ 532.397 50.471.235 * 97-100% of children had seropositive after 7 days
infected enteroviruses (nguyetLaand etal, DOL:
Total 626.710 90.761.749 10.3201/eid2602.190721)
Nhan, et al. Economic Burden attributed to children presenting to hospital with Hand, Foot, and » Vaccine forHFMD is rea[[y urgent[y needed.
Mouth Disease. Infectious Disease Society of American. 2019; 1-7. DOI: 10.1093/ofid/ofz284
= Overload of heaéth Zystem and economic * Evaluating neutralizing antibodies may not be the
urden

only mechanisms to explain severe or mild cases
(ChunfuYang and et al, doi:10.1186/1743-422X-8-306)
- It’s important to assess humoral and cellular
immune responses in those with natural infection to
inform vaccine design.
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Knowledge gaps

* There has been no study assessing T-cell responses in HFMD patients,
while T-cell responses may play an important role in controlling disease
severity.
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Aims

* To study T-cell responses to EV-A71 structural proteins in hand
foot and mouth disease patients with PCR confirmed EV-A71
infection.
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Sampling procedure
Criteria for disease collection, exclusion and data collection

_))))‘)‘);mmm

“#Inclusion criteria: Inpatients:
0 8:!nfcallly dlggrlozed with HFMD - Daily monitoring until discharge
inical grace = - Day 7-14, 180 & 365: blood collection 2 - 4mL (EDTA)

« Symptom onset -> sample collection <3

« Age: 1 month -> 12 months

« Provide informed consent to participate

« Willingness to return for follow-up visit

*» Exclusion criteria:

« Currently receiving immunosuppressive therapy
« Presence of severe comorbid conditions

| Daa | samplestyles

2

- Demographic - TS/IRS
characteristics . - 2- 4mL blood
- Medical history - Hematology test, CRP,

- Clinical presentation  Glucose, ALT, AST, Troponin |,
serum electrolyte panel
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ll. Virus structure and peptide design

Enterovirus structure:

VP2 * Picornavirus, belonging to type A
non-polio enterovirus family

* Apositive-sense single RNA
strand

e 7.400 nucleotides
4 capsid proteins (VP1-4)

» VP1-3: Expose outside of the capsid ->
immunologically reactive epitopes

» VP4: Located inside the virus capsid ->
Designing EV-A71 peptides for ELISPOT connected tightly with viral genome

* Acrucial stepto measure T cell responses
* To choose peptides that will effectively stimulate T cells to produce cytokines (IFN
gamma)

In our group:
* Eachfragment: 15 aa
* Overlapping: 10 aa
* The lastlength fragment may =10 aa

’ hi S
Alba Grifoni, Ph.D. Tran Tan Thanh, Post Doc.
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lll. ELISOPT assay

* Whatis ELISpot?

ELISpot (The Enzyme-linked immunosorbent spot) assay is a highly sensitive
immunoassay that measures the frequency of cytokine-secreting cells at the
Single_cell level. EV-AT1_P20_24022025

1 2 3 4 & & T -3
. . 0 0 o o 0 o 3 2 ~
* Principl -
Cipte , Precipitating substrate .

LT & L2

= . r
INF-y secreted by T-cell
SA o
Streptavidin-enzyme B 5 o
ﬁ Detection mAb-biotin
2 50
//" Analyte

(/ Capture mAb

Schematic illustration of the principle of the ELISpot
assay
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ELISPOT (Workflow)

1. Ab coating (IFNy-1-D1K (Ab1)
2 hoursat RT

2. PBMCs - Peptides incubation (NC, Full, VP1, VP2, VP3, VP4, CEF, PHA)
17 hours at 37°C

3. Cytokine capture

Wash 6Xwith PBS + 0.05% Tween

4. Detection Ab (IFNy human biotinylated antibody clone 7-B6-1 (Ab2) )
2 hoursat RT

5. Streptavidin-enzyme conjugate (Ab3)
1 hours at RT, add BCIP/NBT

6. Addition of substrate

7.Analysis
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IV. T-cell MD response results_Patient group

Patients with HFMD caused by EV-A71

Characteristics

confirmed by PCR Control group

Age in months, median (range) 27 (6-56) 13 (7-31)
Male/Female 9/4 7/4

Days from disease onset to enroliment, median (range) 2 (1-8) 2 (1-9)
Days of hospitalization, median (range)* 10 (4-14) 6 (3-13)

Highest clinical stage during hospitalization, n (%)**

2A 0 0
2B1 1 1
2B2 12 10
3 13 11
Discharge status, n (%)

Recovered 13 11
Death 0 0

*Reflecting the window time between enrollment and discharge samples
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T-cell response to the peptide pools of EV-A71 viral proteins

P=0.013

100 | | iy
S P=067 P = 0.001 600— ©1s%
- [ | | 4 ® P=030
< =
a ® 61.5%
= i O T e e
% E 400" . A 69.2%
S 50 o 1 .
s ©
4] = -
@
2 o 200
2 2 .
3 .
o

0_
Enrollment Discharge Control 0

Structural  VP1 VP2 VP3 VP4

mm Enrollment mm Discharge m= Control :
® Enroliment 4 Discharge " Control
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Contributions of individual viral structural proteins to overall levels of
structural EV-A71 T-cell response reflected by SFU per million PBMC
in HFMD patients

m= VP13.9% mm VP288.6% m= VP10.3% =m VP289.7%
== \/P37.5% == VP310.0%
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Donor level magnitude of T-cell responses measured
at enrolilment and discharge

295
100 100-
s ] s
‘s i s 7
s 1 S 1
£ 504 E 50—
& 4 g |
5 & |
2 ' E _
& i g 0-
0- _

12 3 45 6 7 8 9 101112 13 123 45 6 7 8 910111213

mm VP mm VP2 mm VP3 == VP1 = VP2 == \/P3
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Summary

* Our findings complement the previous study from China in
healthy adults (https://doi.org/10.4049/jimmunol.1301439)

The Journal of Immunology

VP2 Dominated CD4" T Cell Responses against Enterovirus
71 and Cross-Reactivity against Coxsackievirus A16 and
Polioviruses in a Healthy Population

St Tan,*" Xiaoji Tan,* Xi; Sun,*" Guang; Lu,* Chun-Chi Chen,*
Jinghua Yan,*‘i Jun Lin,** Wenbo Xu,” and George F. Gao= "6

Enterovirus 71 (EV71)-associated hand-foot-mouth disease has become a major threat to public health in the Asia—Pacific region.
Although T cell immunity is closely correlated with elinical sutcomes of EVTI infection, little Is known about T cell immunity
haseline against EVT1 and T eell immunogenecity of EV71 Ags In the population, which has restricted our understanding of
immunoprotection mechanisms. In this study, we investigated the cellular immune resp against the four Ags of
EV71 and determined the immunohierarchy of these Ags in healthy adults. A low frequency of EV71-responsive T cells was
detected circulating in peripheral blood, and broad T cell immune responses could be identified in most of the subjects after
in vitro expansion. We demonstrated that the VP2 Ag with broad of ic peptides Teell
against EV71 compared with VP1, VP3, and VP4. Fur the resp were 1o be mainly single TFN-y—
secreting CD4” T cell dependent, indicating the previous natural acute viral infection of the adult population. Conservancy
analysis of the immunogenic peptides revealed that moderately variant peptides were in the majority in coxsackievirus A16
(CV-A16) whereas mast of the peptides were highly variant in polioviruses. Less efficient cross-reactivity against CV-A16 might
broadly exist among individuals, whereas influences derived from poliovirus vaccination would be limited. Our findings suggest
that the significance of VP2 Ag should be addressed in the future EV71-respo And the findings
concerning the less efficient cross-reactivity against CV-A16 and limited from p in EVTI1

would to a better of i against The Journal of

Aaorpounamun s s idny woag papeojumeq

dmmunology, 2013, 191: 1637-1647.
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Summary
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* In HFMD patients with PCR confirmed EV-A71 infection, T cell
responses to full structural proteins were documented in 62% (8/13)
and 77% (10/13) of PBMC collected at enrollment and at discharge,

respectively.

* The VP2 is the main target of T-cell response.

* The first study to assess T-cell response in HFMD, therefore the data
has importantimplication for vaccine development. Accordingly, VP2
might represent an important target for vaccine design.

* Limitation: The quantity of the collected PBMCs was insufficient to
enable us to assess the response beyond the structural proteins.
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MATHEMATICAL MODEL FOR PREDICTING
ANTIBIOTIC EFFICACY AGAINST
CARBAPENEM-RESISTANT ACINETOBACTER BAUMANNII:
FROM DUAL TO TRIPLE COMBINATION THERAPY

Lam Kien Thanh, M.D.
VAN LANG UNIVERSITY
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INTRODUCTION

Global Antibiotic Resistance Situation

Yz VANLANG | MEDICAL TECHNOLOGY

CRAB remains
a serious global
threat

Carbapenem-Resistant Bacteria - A Serious Threat

* Carbapenem-resistant Acinetobacter baumannii (CRAB) is
classified by WHO as a critical priority requiring urgent action

* Global resistance rate: 40-70% of countries

* Mortality rate: 30-75% in patients with infections
Situation in SoutheastAsia and Vietnam

* CRAB rate in Southeast Asia: >65%

* Attributable mortality from CRAB: 42-52% Tacconelli E et al. WHO Global Priority List 2017;
Chung DR et al. Am J Respir Crit Care Med
2011;184:1409-1417

Vu TVD et al. VINARES 2016-2017. Antimicrob

* InVietnam:
* Carbapenem resistance: 55-90%
* Mortality rate from CRAB ventilator-associated pneumonia:

52% Resist Infect Control 2021;10:78
« Hospital mortality rate: 56% (2019-2020) Diep DTH et al. ] Glob Antimicrob Resist
2023;33:267-275
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@ UNIVERSITY OF MEDICINE AND
QUALITY CONTROL CENTER FOR MEDICAL Lg

INTRODUCTION

Where to get genetic testing?

2. If genes cannot be detected, which
drug to choose?

3. Recommended antibiotics difficult to
find in Vietnam (Cefiderocol,

Sulbactam-durlobactam)

IDSA 2024

Gene => Antibiotic
Selection

. —_—
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INTRODUCTIO

. One microdilution tray takes 45
minutes to prepare

2. Testing 5 pairs takes 4 hours

. The entire hospital currently has 30
patients requiring testing...

N VANLANG | yepicaL TECHNOLOGY

UNIVERSITY

IDSA 2023

Phoi hgp khang sinh
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The most daunting stage is

4 VANLANG | vepicaL TecHnoLocy creating the microdilution tray
Extremely time-

_———.consuming

v
 MEROPENEM MERGPENEM
QOOOOOOOO000
883388833584 olelelelelelelelelelole!
0]0]0(0]0]0]010]010]0]0)
8888888858558 oJolelololelolelolelole!
QQYLQQQUVVV0Y olelolelole)
000000888888 A.baumannii 8888 OOOOOO
ololelelelolelelelolele - QLRI
OOOOOOOOOOOO Ampicillin/sulbactam D OOOOOOOOOOOO
@ @ @ L D,
()
Test concentration Test concentration
+ Colistin 0,0312 -2 mcg/mL ® + Colistin 0,0312 -2 mcg/mL
+ Meropenem 0,125 -128 mcg/mL Meropenem 0,125-128 mcg/mL
+ Ampicillin/sulbactam 8/4 mcg/mL

A.baumannii: 5 x 10° CFU/mL

TE XET NGHIE
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+ A.baumannii: 5x10° CFU/mL
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How to Assess Synergy?

Thenyou still have to
calculate all sorts of

things. Is this method
also not feasible?

Ml CA in combination MICE‘ in combination

FIC: ioiag =
e MICA alone MI‘CB alone

FIC < 0.5: Synergy
0.5 <FIC = 1: Additive
1 <FIC < 4: Indifference
FIC > 4: Antagonism

MICA in combination M‘FCB in combination M‘lcﬁ'in combinarion

Fit, o =
rHes MICy qions MICg qione MICc g1one D

FIC =0.8: Synergy
0.8 < FIC = 4: Additive or Indifference
FIC > 4: Antagonism

Berenbaum M.C. A method for testing for synergy with any number of agents. J. Infect. Dis. 1978;137:122-130.
doi: 10.1093/infdis/137.2.122.
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How to Assess Synergy

MIC/Ln-H-?ﬂhu‘t\t!ﬂft Mfc/m—s&mh@rmn

tmﬂ MICB in combinarion MICCzn combinarian

F.’CEd

Synergistic interactions between
antibiotics against A. baumannii
follow predictable mathematical °
models that can be inferred from Mggﬁ:trl‘rfr_”‘
determining individual MICs for each ® Ampicillin/

antibiotic? sulbactam

HO® v -M Y HOC9()9h
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Meropenem -
Colistin
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« OBIJECTIVE 1: Compare the in vitro synergy rates of colistin,
meropenem, and ampicillin/sulbactam in 2-drug and 3-drug
formulations against CRAB strains

o« OBIJECTIVE 2: Develop mathematical models to predict FIC values
(synergy) of meropenem-colistin and meropenem-colistin-
ampicillin/sulbactam combinations from individual MIC results of
each antibiotic.

o« OBIJECTIVE 3: Build a toolkit to support FIC determination from MIC
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M ETHODS Vlﬁu"\l/ELRgTNYG MEDICAL TECHNOLOGY

Study Design

e Cross-sectional study

e Invitro laboratory study

Location and Time

e Location: University of Medicine and Pharmacy Hospital, Ho Chi Minh City,
Vietham

e Time: June - December 2022

Ethics Approval

e Ethics Committee: University of Medicine and Pharmacy, Ho Chi Minh City

e Decision number: 1005/HDDBD-DHYD, dated December 9, 2022

e Compliant with Declaration of Helsinki (1964) and subsequent
amendments
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Sample Size Calculation - Objective 1 (Synergy

Assessment) Actual Sample Size

e Formula:n= Z _a/, x p(1-p)/ d” + 61 carbapenem-

e Type 1 error( %5 istant A. b ..
. Colistin-meropenem synergy rate (p): 0.98 resistant A. baumannil
o Margin of error (d): 0.05 strains

o Minimum sample size: 31 XDR A. baumannii strains | + From 53 non-duplicate
Sample Size Calculation - Objective 2 (Predictive

Model) patients
According to Harrell's recommendation for + Exceeds requirements
regression analysis: for both objectives

¢ Minimum 10 observations/predictor variable

e Number of predictor variables: 3 (MIC of colistin,
meropenem, ampicillin/sulbactam)

e Minimum sample size: 30 strains

Jiang Z et al. Infect Drug Resist 2018;11:1083-1095 (colistin-meropenem synergy rate)
Harrell FE. Regression Modeling Strategies (rule of 10 observations/variable)
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SELECTION CRITERIA VANEANG | meoicat recnmooor

Inclusion Criteria
o A. baumannii strains isolated from clinical samples
o Carbapenem-resistantaccording to CLSI:
o Imipenem: zone diameter <18 mm
o Meropenem: zone diameter<14 mm
o Non-duplicate strains:
o First strain from each patient
o ORdifferent antibiotic profile in at least 2 major antibiotic groups
Exclusion Criteria
o Duplicate strains from the same patient (unless antibiotic profile
differs)
o Strains with unidentified species
o Contaminated strains

HOI NGHI QUOC TE XET NGHIEM Y HOC
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1. Identify of XDR Acinetobacter
baumannii
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RESULTS AND DISCUSSION — OBJECTIVE 1

FIC Distribution

3
® Synergy
< 0,001 Additive
p < 0,001* » Indifference
] p= U’DDI' --~ Synergy threshold (3 drugs)
20 L
T 1
p < 0,001*
15
x
)
B . o -
= ° =
210
c
______________________________________________________________________________________ e
o®
“pute
(13 .- g ®
— Roed - n‘
L oA omn
T ”
oo
Synergy: 67.2% Synergy: 14.8% Synergy: 13.1% Synergy: 100.0%
Colistin Colistin Meropenem Triple
Meropenem AP @am Ampici tam

Figure 1. Distribution of FIC values for different antibiotic combinations against carbapenem-resistant

Acinetobacter baumannii
Colored regions represent synergistic effect (green), additive effect (yellow), and neutral effect (pink). Statistical analysis
was performed using the Friedman test, followed by Dunn's post-hoc test with Bonferroni correction for multiple

comparisons. Asterisks (*) indicate statistical significance with ***P<0.001.
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RESULTS AND DISCUSSION — OBJECTIVE 2

1 ., 1 How to determine
a
MICy — MiC the formula for 2
FIC aMIC,? + bMICy’ drugs
Ln(FIC) aMICy + bMICy
Log10(FIC) a’/MIC, + b [MICy
Sqrt(FIC) a/MIC, + b\/MICy

1 1
+b
QJMJCA JMICy

alog(MIC,) + blog(MICg)

- aln(MIC,) + bIn(MICg)
5 HOI NGHI S N
2 INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY I
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RESULTS AND DISCUSSION — OBJECTIVE 2

How to determine
the formula for 3

1 .1 1
“mic, TP mic, T Cmic,

FIC aMIC,% + bMICR® + cMIC;? drugs
Ln(FIC) aMIC, + bMICy + cMIC,
Log10(FIC) a3[MIC, + b3/MIC, + 3 MIC,
Sart(FIC) aJMIC, + by/MICg + c\/MIC,

1 (| 1
+b +
QJMJCA JMICy CJMICE

alog(MIC,) + blog(MICg) + clog(MIC.)

aln(MIC,) + bIn(MICg) + cIn(MIC.)
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2-Drug Combination: R? Heatmap

Best combination for 2 drugs:

e Ln(FIC) = InvSqrt(MIC)

e Ln(FIC) =Inverse(M

e Ln(FIC)=Ln(M”*
Deploy linear regression
32 times, Ridge
regression 32 times,
LASSO 32 times,
Random Forest 32 times
to obtain this 2-drug

€ature Transform
R? Test

combination matrix. The o Lo B s

number dISplayed isthe Fic LntFIC) Log10(FIC) SqrtiFIc) =1
R 2 Target Transform
ighest R

Figure 2. Performance analysis of target variable transformation methods in
2-drug combination prediction model

Heat map comparing R” values of feature transformation methods (FIC, Ln(FIC),
Log10(FIC), Sqrt(FIC)) applied to 8 different feature transformation methods in

H 0| NGH ! 0 UocC predicting 2-drug combination efficacy. Higher R> values (darker red) indicate
TPV ST better predictive ability.

UNIVERSITY OF MEL
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RESULTS AND DISCUSSION —
OBJECTIVE 2

3-Drug Combination: R? Heatmap

Cort

InvSgrt

eploy linear regression 32
times, Ridge regression 32
times, LASSO 32 times,
Random Forest 32 times
again to obtain this 3-drug
combination matrix. The
number displayed is the
highest R?

Best combination for 2 drugs:

Inverse

+ Ln(FIC) = InvSqrt(MIC)
+ Ln(FIC) = Inverse(MIC)
+ Ln(FIC) = Ln(MIC)

Best combination for 3 drugs:

Ln

Feature Transform
Log10

+ Ln(FIC) = InvSqrt(MIC)
+ Ln(FIC) =Ln(MIC)

Original

-0.2

Sqrt

Potential pairs selected,
introduced for examination of
other model parameters

Square

-0.0
Ln{FIC)  p— Sqrt(FIC)
Target Transform

Figure 3. Performance analysis of target vari
drug combination prediction model
Heat map comparing R? values of feature trans methods (FIC, Ln(FIC),
= ~¢™ Log10(FIC), Sqrt(FIC)) applied to 8 different featuretrarrsformation methods in
H 0 I NGH ! 0 UOC predicting 3-drug combination efficacy. Higher R®values (darker blue) indicate
better predictive ability.

sformation methods in 3-
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Test R* Performance Comparison RMSE Performance Comparison MAE Performance Comparison
oy

Among the 4 machine learning
models, the linear regression model
showed superior advantages
compared to the other 3 models.
Decided to use the linear regression
model to determine the formula

Test R Score
HMSE

Models Madels

, Lasso, Random Forest)

Figure 4. Performance comparison of 4 machine learning models (Linear Regressi
valuated across 3

with different target transformation methods (Inv-Sqrt, Ln) for 2 and 3-drug combi
metrics: R?, RMSE, and MAE

R? (R-squared) - Coefficient of determination: Indicates how much data variation the model explains => Higher is better
RMSE (Root Mean Square Error): Average error => Lower is better MAE (Mean Absolute Error): Mean absolute error => Lower

is better
Selected linear regression model to determine parameters for evaluating prediction effectiveness

MICROBIOLOGY 3 thude: Linear Regression
A e = Ln(FIC) vs InvSqrt(MIC)

BiFoess

UNIVERSITY ¢

MEDICAL MICROBIOLOGY

” QUALITY CONTROL CENTER FO

0.8
m Mathematical modelling of synergistic triple-antibiotic therapy ‘ -
&
against carbapenem-resistant Acinetobacter baumannii at g5 @t
clinically achievable concentrations ? ",-e,’
N T Ffeh 2 Thineh L', Hgan Pham. Lioon Luarg® e My T Dsselrnet® ) "_e,f"
DISCUSSION - g
Avarract ) ) ) K] e.r
OBJECTIVE 2 e
H <
#Ps-p ©
04 .Z".‘
q8® g
.
Figure 5. Performance ey
M o =3
comparison of Linear SR e R wa s e e e | || 5
Regression model i e et 3 ety v I s o
prediction with ks FIC thye t6
. . 2 thuéc: Linear R i
different variable iic Ll Timgh Ve i T —— =
. = [ ————
tra nSfOI‘m ation @ pupirvTeEs Development of a predictive model for fic index of
== Dy dodn hoan hac s - : -
met hOdS fOI" 2 and 3- 10 - meropenem-colistin combination against carbapenem-
. . - . ’ 20
i resistant Acinetobacter baumanni
druE combinations s xRS
- s san,
° or 2 drugs b < ‘{,' Vi Lansg Univarsity
e
Se le Cted : Ln(FIC) g ,4” ::ms Acinetobocter baumannil represenrs o eriticel antimicrobial resistance challenge in
] ™ o B Vietnamese heaithcore settings, with corbopenem resistance rotes reaching 55-90%. Traditional
- - he by i the e - hugting i b s a sbstants iy
and Ln(MIC) 3. » - e e e
s »7 "‘ the FIC index of meropenem-colistin combination bosed on MIC values. Methods: A cross-sections!
e For3drugs £ et PO sty g it & b s L 3752} WS e
selected: Ln(FIC) . 8 8. iy e e
2 - _ 5 o ity in 23%. i = Mero) - 0227 x Infcol)
and InvSqrt(MIC) 30 Shiendtle ooer - ot X iowe e
e : prediction. ations,
~ L 0.8 s A e ficacy
2 e af this combindalian.
HOI NGHI Q pran
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RESULTS AND DISCUSSION — OBJECTIVE 3 —
BUILDING TOOLKIT TO SUPPORT FIC
DETERMINATION FROM MIC

Olteio

O

You are opening a CodeSandbox preview,
do you want to continue?
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@ 3-drug prediction: Colistin + Meropenem
Ampicillin/Sulbactam

"“eropenem + Colistin

FIC index:

Patient Information & MI

i Model Performance:

Patient Information
Patient ID age » R* =10.932 (The model explains 93.2% of FIC variation)

aing 68.9% of FIC variation) + RMSE = +0.039 {Average prediction error is very small,
only £0.039 FIC units)

* MAE = +0.03 (Mean absolute eror - 50% of predictions
have error <0.030)

&.g. BNOD

Gender Spec

Select v Sele

rediction error approximately

te error - 50% of predictions

MIC value (ug/mL)*

» Pearson r=0.973 (Near-perfect correlation between
prediction and actual values)

Meropenem MIC * (32-128 ygimL)

eq.64

1. Important Note:

Prediction results are for in vitro reference only. Clinical treatment
decisions should be based on comprehensive evaluation by T

specialist physicians, patient condition, and additional tests. For AAs

any information, please contact the author Lam Kien Thanh, Van
Lang University, thanh.viu.edu.vn

IEM Y HOC

AND QUALITY MANAGEMENT
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e

Meropenem + Colistin Meropenem + Colistin + Ampicillin/sulbactam

N VANLANG | yepicaL TECHNOLOGY

UNIVERSITY

Acinetobacter
baumannii
ﬂ.lfﬁﬁp-l'ﬁl'ﬁ' i SRS T

Tigecycline + Colistin + Ampicillin-sulbactam +

Colistin Minocycline
:’r:q%z;;szn-g;).esxln(MICtig) -0.54xIn(MICcol) ;I.(;;:l:z(lsl(l-c;ll’.r?iI:))O(.SISGX;rII\((’)I:I;‘;COU +0.72xIn(MICas) +
= Colistin + ;
Rifampicin

FIC’ =0.35%exp(-0.42xMICcol) + 0.28xexp(-0.38xMICrif) (M& .
o $ B Colistin + Tigecycline +

Colistin + Rifampicin

Sulbactam = FICG=0.95-FJ.42X(MICc?l)A(j0.5)-0.38x(MICtig)"(-0.5)

- 0.31x%(MICrif)*(-0.5) (m6 phong)
FIC = 0.52 +0.38%(1/MICcol) + 0.29%(1/MICsul) (M
phong)

Mecopanem + Calistin Wercpene + Celistin + Ampicitn s backam|

Acinetobacter
‘ boumannil
corbopanem revitant
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K. pneumoniae NDM+
Tigecycline + Colistin
FIC = 0.82x(MICtig)"(-0.42) +
0.61x(MICcol)*(-0.38) (M6 phong)

E. Cloacae

Cefiderocol + Fosfomycin

FIC =1/(1.2 + 3.5xMICcef”(-1) +
2.8xMICfos”(-1)) (M6 phong)

E. Cloacae

Cefiderocol + Fosfomycin

FIC =1/(1.2 + 3.5xMICcef(-1) +
2.8xMICfos”(-1)) (M6 phong)

K. pneumoniae KPC+
Ceftazidime-avibactam + Aztreonam
FIC =exp(-2.1 + 0.52xIn(MICcaz) -

UNIVERSITY

z E. coli ESBL+
: Meropenem + Colistin
FIC = 0.45 - 0.28x%(1/Y/MICmero) +
0.35%(1/y/MICcol) (M6 phong)

0.63xIln(MICazt))

o K. pneumoniae ESBL+
(M6 phong)

Colistin + Meropenem + Fosfomycin
FIC; =exp(-2.8 + 1.1xln(MICcol) - 0.85xIn(MICmero)
= 0.42xIn(MICfos)) (M6 phong)

K. pneumoniae NDM+ B
Tigecycline + Colistin
FIC =0.82x(MICtig)"(-0.42) +
0.61x(MICcol)*(-0.38) (M6 phong)

Enterobacterales

carbapenem-resiatant

Enterobacterales

third -genaration
oephalosporin- resistant

‘ UNIVERSITY O
QUALITY CONTROL CENTER FOHR

K. pneumaniae NOM+
Tigecyciine + Col
FIC = 0 82-(MCHIA-042)
2.3

e ot ot s e
et + mrrean
et « Tipeysion » Rrampc
o St -
.=
M. wherculosis INH-R
Ritampicin + Ethambutol « M. tuberculosis pre-XDR
Bedaguiline + Delamanid +

n
FIC, = 0.72 - 0.35+(1AMICRF) - . Linezold
0.28%(1\MICEMB) - e FIC, = 0.48+{MICBDQYY.0.45)

©) e
0.22-(1WMICPZA R + 0.42x{MICDLM)*(-0.42) +
FIC, = (1.5 + 2B+ 1MICLEV) O=NCLINY-0.28)
fosis NH-R + 2 8x(1IMICLIN) +

22+(1MICCFZ))
EW
M. tuberculosis TOR
FIC, = axp(-2.2 + 0.58xIn(MICRIF) + BDQ +DLM +LZD + CFZ+ PA +
0.4B+In{MICLEV) + 0.38In(MICEMS)) Imipenem/Cilastatin
FIC, = 0.88 - 0.32+(1\MIC8DQ) -

0.28+(1/yMICDLM) - 0.25x(1/+MICLIN)
0.22%(1NMICCFZ) - 0.18%(1WMICPA) -

.15%(1WMICIPM

Levofloxacin

FIC, »0.58 - 0.38%(1MICEDQ)
0.32%(1M1
0.28x(1MICLEV)

it INTERNATIONAL CONFERENCE]

Critical group

&

HI MINH CITY '
ENT OF MEDICAL LABORATORY °

=
High group Y2 VANLANG

UNIVERSITY

| MEDICAL TECHNOLOGY

Enterobacterales v Salmonelia Typhi
CATDEPAOE T FESHATAN t s’ fluoroquinolone nesistant
Enterobacterales o~ Shigella spp.

thin on - fuaroguinion resiitant

hales porin-resatant
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Al Antibiotic Synergy Prediction System

CRAB CRE Lao MRSA VRE CRPA

Patient Information & MIC Al Prediction Results

Patient Information

Patient ID Age
e.g BNOD1 eg 72
Gender Specimen Type
Select v Select v

MIC value (pg/mL) ™~
Meropenem MIC * (32-128 pg/mL)
cass  mpup N O Bl NN\ e
Colistin MIC * (0.0625-0.25 pg/mL)

eg 0.125
Ampicillin/Sulbactam MIC (ug/mL) - Optional

©.g 64 (Leave blank f not available)
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LIMITATIONS

NOT REALLY!!!!

o The success of treating drug-
resistant bacteria comes
from many aspects, invitro
synergistic ability is only part
of the entire system (immune
system,
pharmacodynamics/pharma
cokinetics, bacterial
characteristics, surgical
treatment, nursing care...)

Is this App really the
patient's savior?
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« OBIJECTIVE 1: Synergistic efficacy of 3 drugs is higher than 2 drugs

o OBIJECTIVE 2: Built machine learning model to predict synergistic
efficacy (FIC) based on individual MIC values of each antibiotic,
applying different variable transformation methods for 2-drug
combination [Ln(FIC) - Ln(MIC)] and 3-drug combination [Ln(FIC) -
InvSqrt(MIC)].

o« OBIJECTIVE 3: Completed building toolkit to support FIC
determination from MIC for antibiotic combinations of meropenem-
colistin, meropenem-colistin-ampicillin/sulbactam

HOI NGHI QUOC TE XET NGHIEM Y Hoc9025 70.

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

MEDICAL TECHNOLOGY
UNIVERSITY

Vietnamese version English version

THANK YOU!
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN
DRIFT AND ERROR DETECTION: ANALYSIS OF
INTERNAL AND EXTERNAL QUALITY CONTROL DATA

MSc. Pham Dinh Vu
Phuc Hung General Hospital
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REPORT CONTENT

1. Overview of Artificial Intelligence and Machine Learning and Their

Applications in Laboratory Medicine and Quality Management
2. Introduction

3. Objectives and Research Methods

4. Experimental Results and Expected Outcomes

5. Challenges and Future Directions

6. Conclusion
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BASIC CONCEPTS OF AI AND ML

ARTIFICIAL INTELLIGENCE
F owWs

chnique or system that

thinking, acting and ad

MACHINE LEARNING

A technigue used to provide adificial
intelligence with the capacity to leam

HOI NGHI QUOC TE XET NGHIEM Y Hoc9025 70.
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MAJOR MILESTONES IN THE DEVELOPMENT

Period Key Events

Alan Turing proposed the Turing Test to evaluate a machine’s ability to
exhibit human-like intelligence.

1956 John McCarthy coined the term "“Artificial Intelligence” at the Dartmouth
Conference, marking the formal birth of Al.

Al Winter - High expectations but limited technological progress led to
reduced funding and research interest.

1940s-1950s

1970s-1980s

Revival phase: IBM’s Deep Blue defeated Garry Kasparov (1997); machine

1990s-2000s learning algorithms advanced significantly.

Deep Learning boom: Breakthroughs such as ImageNet (2012) and

2010s-nay AlphaGo (2016) accelerated Al research and applications.

Emergence of generative Al (e.g., ChatGPT, Gemini, Copilot) with broad

Hién tai 2 ) - ; :
- applications in medicine, education, and data science.
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APPLICATIONS OF AI AND ML IN LABORATORY MEDICINE

1. Automation and Efficiency

‘Increased speed: Al-driven automation significantly reduces turnaround time for test
results.

*Enhanced quality: Improves analytical precision and minimizes manual errors in laboratory
workflows.

2. Support for Result Interpretation

*Early warning: Detects abnormal patterns from large-scale accumulated laboratory data.
*Risk management: Provides early alerts for potential pathological or clinical risks.

3. Advanced Data Analytics

*Precision medicine: Optimizes test selection and interpretation in bioinformatics, genetics,
and oncology.

‘Disease prognosis: Enhances the accuracy of clinical outcome prediction.

4. Laboratory Information System (LIS) Enhancement

Seamless integration: Enables connectivity between laboratory data and Electronic
Medical Records (EMR).

*Decision support: Assists clinicians in making data-driven, evidence-based medical

'|5 HOI NGHI QUOC TE XET NGHIEM Y Hoc9)95 70
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PRE-ANALYTICAL PHAGE

JOURMAL ARTICLE
Machine Learming-Based Sample
Misidentification Error Detection in Clinical
Laboratory Tests: A Retrospective Viulticenter

Study 3
Hyeon Seok Secok, Shinae Yu, Kyung-Hwa Shin, Woochang Lee, Sail Chun,
Sollip Kim 2, Hangsik Shin &= Author Motes

Clinical Chemistry, Volume 70, Issue 10, October 2024, Pages 12561267,
https://doi.org/10.1083/clinchem/hvaesl14

JOURNAL ARTICLE
Automating the Detection of IV Fluid
Contamination Using Unsupervised Machine

Learning @
Micheolas C Spies 2, Zita Hubler, Vahid Azimi, Ray Zhang, Renald Jackups, Jr.,
Ann M Gronowski, Christopher W Farnsworth, Mark A Zaydman Author Motes

Clinical Chemistry, Volume 70, Issue 2, February 2024, Pages 444-452,
https://doi.org/10.1093/clinchem/hvad207
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Medical Image Analysis
volume 58, December 2019, 101563

Hover-Net: Simulraneous segmentation
and classification of nuclei in mulri-
rissue histology images

Simon Graham *#* 2 &, Quoc Dang Vu ' =, Shan E Ahmed Raza * ¥, Avesha Azam ™ =,
Yoo Wah Tsang ®, Jin Tae Kwak ¥ ©, MNasir Rajpoot 2 7 F

ERITORIAL = Maedica (Bucur). 2022 Jun:17(2):420-426. doi: 10.26574/maedica 20223, 17.2.430 6

Integrating Artificial Intelligence for Clinical and Laboratory Diagnosis - a
Review

Taran Rishit UNDRU *, Utkarsha UDAY ?, Jyothi Tadi LAKSHMI ?, Ariyanachi KALIAPPAN 4, Saranya MALLAMGUNTA

%, Shalam Sheerin NIKHAT %, ¥ SAKTHIVADIVEL 7, Archana GAUR ®

= Author information = Copyright and License information
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Article | Open access | Published: 11 January 2018
An application of machine learning to haematological
diagnosis

Gregor Gunéar, MatjaZ Kukar, Mateja Notar, Miran Brvar, Peter Cernelé, Manca Notar & Marko Notar &

Scientific Reports 8, Article number: 411 (2018) | Cite this article
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Machine learning-based clinical decision support using labo-
ratory data
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Peer-Review Record

Machine Learning for Patient-Based Real-Time Quality
Control (PBRTQC), Analytical and Preanalytical Error
Detection in Clinical Laboratory

Diagnostics 2024, 14(16), 1808; hitps://doi.org/10.3390/diagnostics14161808

=

by Nathan Lorde ~ = ., Shivani Mahapatra and Tejas Kalaria '~
Research article Open access Published: 27 March 2022
Study of patients' attitude to automatic
interpretation of laboratory test results and its
influence on follow-up rate

Georgy Kopanitsa =

BMC Medical Informatics and Decision Making 22, Article number: 79 (2022) | Cite this article
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INTRODUCTION

1. Significance of Laboratory Quality

Laboratory test results form the foundation of almost all clinical decisions. The
accuracy of these results depends on a robust Quality Control (QC) system, comprising both
Internal Quality Control (IQC) and External Quality Assessment (EQA) programs.

2. Systematic Error - “"The Silent Killer”

Drift refers to the gradual decline in analytical performance due to instrument or
reagent deterioration. Impact: Such deviations from target values are often subtle and
difficult to detect, potentially compromising diagnostic accuracy and patient safety.

3. Human Resource Challenges
Variability in staff experience and technical expertise can hinder consistent QC

interpretation.Consequently, identifying error sources, analyzing root causes, and

implementing standardized corrective actions may be delayed or inconsistent.

'IS HOI NGHI QUOC TE XET NGHIEM Y Hoczozs 70
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INTRODUCTION

4. Limitations of Traditional QC Approaches

Conventional tools such as Levey-Jennings charts and Westgard rules have
limited sensitivity in detecting gradual or small analytical shifts.

These traditional methods often fail to provide early warnings of drift, resulting in
reactive rather than preventive quality management.
5. AI- and ML-Based Quality Management toward Digital Transformation

Al and Machine Learning (ML) applications in laboratory QC aim to standardize
analytical processes, enhance error detection, and bridge the experience gap among
personnel.

By transitioning from a reactive to a proactive QC model, Al-driven systems

optimize laboratory performance and contribute to digital transformation in quality

management.
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Implementing preventive measures to
minimize potential interferences and ensure
the reliability of patient test results

Reduction of False Alerts Compared to
Traditional Methods

Enhancing Early Detection of
Drift Phenomena

Establishing a Standardized
Procedure for the Analysis
and Management of Alerts
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TIME, SETTING & MATERIALS

1. Study Design, Duration, and Setting

This was an experimental study evaluating the application of Artificial Intelligence and Machine
Learning (AI/ML) in laboratory quality management.

Study period: From June 2025 to December 2026.

Setting: Conducted at Phuc Hung General Hospital, Vietham.

2. Materials and Instruments

Internal Quality Control (IQC) Data:

IQC data were collected from May to August 2025 using PreciControl ClinChem Multi 1 & 2 (Roche
Diagnostics, Germany), comprising 18 clinical chemistry analytes: AMY, ALB, AST, ALT, URE, CRE, GLU,
AU, BILT, BILD, PRO, TC, TG, HDL-C, GGT, CAL, CK, and Fe.

External Quality Assessment (EQA) Data:

EQA data were obtained from January 2024 to July 2025 through the RANDOX International Quality
Assessment Scheme (RIQAS, United Kingdom), implemented via the Quality Control Center for Medical
Laboratories, University of Medicine and Pharmacy at Ho Chi Minh City (Vietnam).

Analytical Instrument:

All biochemical tests were performed using the Roche Cobas C501 analyzer (Roche Diagnostics, 2023
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Artificial AI and ML Models

1. Application of Artificial Intelligence (AI) Tools

Tools: ChatGPT-5, GitHub Copilot, Google Gemini.

Method: Analysis of IQC and EQA data was performed through standardized prompts and
structured input forms.

2. Application of Machine Learning (ML) Models

Platform: The entire process of data preprocessing, model training, and model evaluation
was conducted using Python 3.11 within the Google Colab environment.

3 Optimization of QC Rules
Integrating machine learning model
outputs with Westgard rules to
reduce false alarms.
> | Trend Prediction

Applying LSTM to analyze time-
series data and forecast error
trends in 1IQC and EQA datasets.

Using the Ilsolation Forest algorithm
to identify abnormal data points in
1IQC and EQA datasets.
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Application of Isolation Forest (IF) - a machine learning model for
anomaly detection

Advantages: It does not assume a normal distribution, is sensitive to small
fluctuations, and can be applied to multivariate datasets.

1QC Data Collection IF Model ; g
Collect quality Training Trigger alert if
control data such as Comparison of drift outlier score to
glucose, urea, Creatinine detection sensitivity new exceeds t

h /

to traditional window threshold

Data Handling OQOutlier Scoring Drift Alert
Prepare data by Assign outlier scores Trigger alert if
cleaning and to new quan » cotrol outlier score
standardize the values exceeds threshold
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Artificial AI and ML Models

LSTM (Long Short-Term Memory) is a type of recurrent neural network (RNN) with a
“long-term memory” mechanism.

LSTM is capable of learning abnormal signal sequences and identifying potential drift trends.
It can forecast systematic bias in advance, reduce the number of QC rejections

LSTV Application for Predicting Drift in 1QC

Data Collection i i LSTM Model Prediction
Training Value

Comparison

Collect 1QC time- Train multi-lover .
series data (e.g. Noymallze e LSTM networks =CiTERnS b el Creo
Glucose, Urea, dataset and values with actual
Creatinine) dlvl_de it into results toassoass

training and deviation
validation sets

for time-series
prediction

'|5 HOI NGHI QUOC TE XET NGHIEM Y Hoc2025 70

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

Artificial AI and ML Models

Workflow Integrating Machine Learning
and Adaptive Westgard Rules

LSTM Data
Analysis

LSTM Model for The Isolation Forest
Analyzing 1QC Glucose model confirmed the
(GLU) Data over a absence of anomalies.
Three-Month Period

The thresholds were
modified to reduce
false alarms.

The systermn suggested
modifying the control
limits from 1-2s/1-3s

to 1-2.5s/1-3.5s.
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Artificial AI and ML Models

EVALUATION INDICATORS

IQcC Drift Error
Data Analysis Detection Detection Time
Assessment of |IQC Comparison of drift Determination
data to identify detection sensitivity Estimation of
Westgard rule to traditional QC the time to
violations J, detect errors

{ J

5

T

EQA Error Error Detection Systematic Error
Trend Evaluation Time Determination Trend Prediction
Analysis of systemat Estimation of the Prediction of

error trends time to detect erros systematic error
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Artificial AI and ML Models

Expected Outcomes

Automation and standardization of both Internal
(I1QC) and External Quality Control (EQA) data analysis

classification of QC results

@/ High accuracy in the interpretation and

7 Intelligent guidance for identifying root causes
! and resolving Westgard rule violations

Reduced manual workload and analysis time,
-..I improving overall laboratory efficiency

'Is ’ HOI NGHI QUOC TE XET NGHIEM Y Hoczozs

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT



11/14/2025

PRELIMINARY RESULTS OF THE MODEL EVALUATION
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

1. Input Data

Mean
Analyte Level {mmol /L) TEa (%) CW (25) Bias (%3) Sigma Date
TG 1 1.5 12 3.8 2% 2.61 1/6/2024
TG 2 4.2 12 4.5 3.2 1.96 1/6/2024

2. Verification of Sigma Calculation

Standard formula:

TE., — | Bias|
v

Lewvel 1:
(12 — 2.1)/3.8 — 9.9/3.8 — 2.61
Lewvel 2:

(12 — 3.2)/4.5 — 8.8/4.5 — 1.96

The calculated Sigma values are completely correct.

Interpretation:
The Sigma values of 2.61 (Level 1) and 1.96 (Lewvel 2) indicate that the analytical performance for Triglyceride
(TG) is acceptable but requires close monitoring. as both wvalues are below the commonly recommended 3

Sigma threshold for stable laboratory performance.
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[ F lmmediate Actions (Within the same run/shift)

1. Temporarily stop releasing patient results that may be affected (especially if the clinical

result is important).
2. Repeat QC: Run QC PCCC1 & PCCC2 at least 3 consecutive times under the same
conditions. Record each value.
If QC is still poor: Hold patient results and submit an internal report.
4. Check the action log: Who performed the actions, reagent lot number, opening date,
expiration date, recent changes to the calibrator/standard, recent maintenance.
[[] Short Term (24—72 hours)
5. Perform calibration verification; if calibration is required, follow manufacturer's
instructions.
6. Compare with historical QC data (20-30 most recent points) using a Levey-Jennings
chart to detect drift or a shift (step change).
7. Test a different reagent/cell batch: If a previous reagent lot is available, run it for
comparison.
8. Check pipettes (calibration), clean the cuvette/foptics, check the dispensing/reagent

system.

9. Check the temperature of the instrument/room and the power source/UPS.
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

Possible Causes (In order of likelihood)

1.

Calibration / Calibrator: Inaccurate calibration, expired calibrator, or wrong lot number
used.

Reagent (Lot / Stability): New reagent, close to expiration, or incorrect reagent

preparation/dilution — causes bias and/or increased imprecision.

Instrument / Optics / Fluidics: Detector/photometer, pump, valve, or dispensing component
malfunction — causes increased CV and/or negative bias.

Pipetting / Technique: Incorrect pipette, inconsistent QC handling —» affects C\V.
Environment: Unstable instrument/room temperature, unstable power source.
QC Material Problem: In-house QC is inconsistent, or commercial QC material is defective.

Pre-analytical / Carry-over: Less likely but needs checking if a sample with high

alcohol/enzymes was run beforehand.
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Al Operational Recommendations / Westgard Rules

For a sigma < 3 (at both levels), do not use the 13s rule alone. Use the multi-rule system:

1la, (warning) + R4, + 4,5 and increase QC frequency.

If PCCC2 does not improve (sigma ~ 1.5), immediately stop releasing related results

until the issue is resolved.

[F Dbocumentation & Reporting

Plot Levey-Jennings charts for both levels, marking all interventions (calibration, reagent

change, maintenance).

Save all QC data, serial numbers of reagents/calibrators, screenshots, and the CAPA

report.

7- ¥ Quick Summary

Level Sigma Assessment Action
TG 2.61 Poor Performance Warning, repeat QC, increase control frequency
TG-2 1.96 Out-of-control Stop releasing results, check reagent/calibrator, recalibrate

8. Next Steps
If you hawve multi-day QC data series (TG Level 1-2), you can plot Levey-Jennings charts +
trend sigma in order to:

- Determine if there is drift or shift,

- and help you choose an optimal QC strategy (e.g., half a day/shift or a new batch every 50

samples).
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

1. [ul] Data Summary and Basic Statistics

QC Target Mean TEa cwv Bias Sigma Preliminary Remark

Lewvel ULy (26} (%) (25)

Level 1 145 20 2.56 -3.65 9.24 very high Sigma — Excellent
Performance

Level 2 265 20 1.29 =G 2 22.65 Extremely high Sigma — Excellent
Performance

This indicates that the CK (Creatine Kinase) assay method is operating at an extremely
good performance level, with the total error much smaller compared to the TEa limit.

Howewver, a cross-check with the raw data series is necessary to check for outliers or short-
term systematic shifts. 2. [ul] Statistical Analysis of Real Data Series

After calculating the mean and standard deviation from the data you provided:

Qc N Actual Mean sD CV (28] Compared to Target Assessment
Lewvel fUL)
L1 TO+ = 145.3 == = Very close to target 145 Good Stability
3.8 2.6%
L2 TO+ == 263.7 =t == Slightly lower than target 265 Very Good
3.4 1.3% (Bias == —0.5% ) Stability

Overall, the dispersion is small, with no clear drift or shift.
However, there are a few extreme points (outliers) in the data series that need attention.
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3. ¢ Evaluation according to Westgard Rules

a. Level 1 (Mean = 145 U /L, SD = 3.8 U /L)
= The majority of values fall within the range of 140 — 150 U/L (1.3 SD).

= One very low point (== 50.6 U /L) is a severe outlier (> 20 SD) —> not a systematic error,

but a data entry or handling error.
= After removing this point, no points exceed =2 SD.
Westgard: No violations of 1ag, 134, 25, 10, rules.

_.. status: In-Control. 3- & Evaluation according to Westgard Rules

b. Level 2 (Mean = 265 U/L, SD =~ 3.4 /1)
= The majority of values fluctuate around 260 — 270 U/L (1.5 SD).

=  Two points, = 64 — 69 U /L and = 2.4 T /L, are clear gross errors — almost certainly

isolated analytical errors (pipetting error, sample aspiration failure, or data entry error).

» Excluding these outliers, the entire data set falls within =2 SD.

Westgard: No violations after excluding the outliers.

— Status: In-Control.
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4. Trend Evaluation (Drift / Shift)

QC Trend Characteristics

Level

Level 1 Stable around the mean; no drift over time Good Stability

Level 2 Very stable after removing outliers; no Accurate system in the high concentration
obvious shift range

No sign of "drift" (slow change over time) or "shift" (sudden change).
5. [il, Expert Interpretation

ac Phenomenon Possible Cause Corrective Action
Lewvel
Level One extremely low Incorrect pipette Exclude the result, check pipette, repeat
1 outlier point {(~ aspiration / air bubble / the sample.
50 U/L) inconsistent QC drop
size
Level Several extremely Could be due to needle Acknowledge analytical error, do not
2 low points { clog, insufficient reagent, include in IQC statistics; run QC again after
G4, 69,2.4) or aspiration error systemn cleaning/maintenance.
Both Mo genuine The system is operating Continue the current IQC program;
driftéishift stably determine appropriate calibration

frequency and QC lot usage.
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3. [/] Trend Graph Evaluation (from Data Series) 7. 4 Overall Conclusion
Data Observation:
Level Sigma  Westgard Status Trend Assessment
Level 1(~ 16 pimol/L): 1 3.29 Noviolations In-control  Slightdrift  Acceptable
* Slight variation around 15.5 — 16.8 pmol/L.
2 377 No violations  In-control  Stable Acceptable

» Towards the end of the series, a few values slightly increase to
17.8 pmol/L,17.9 pmol /L.
Overall, the IQC (Internal Quality Control) for

Total Bilirubin is stable (In-control).
. IThere(is:1]:s)l}'|ghi:inc:reasing trend over time — minor drift, but still within the control Only the slight drift at both levels needs
imit (1 SD).

Level 2 (~ 63 umol/L): monitoring, especially if it persists over several

* The mean does not change suddenly — no shift.

o subsequent QC cycles.
« Variation within the range of 56 — 65 pmol /L.

«  Afew scattered high values (70 pmoi;’L-), but no sequence of > 2 values exceeding

+2 SD — no severe Westgard rule violation.

* The main distribution fluctuates uniformly, with no systematic displacement — In-control.
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1. & EQA Status Evaluation (In-control /f Out-of-control)

Parameter

Mean for Comparison

Your Result

SDI (Standard Deviation Index)
%DEV (Percent Deviation)

TS (Total Score)

RMTS (Recommended Minimum Total Score)

Remarks

Value
4.TGH
5.900
2.62
23.7%
30

T8

*» SDI=2.62 — Exceeds the acceptable limit of £2 SD — External Quality Assessment

is Out-of-control.

*  %DEV = 23.7% —» Deviation is much larger than the typically acceptable range {(£10%
).

= TS is much lower than RMTS (30 < T8) — Reinforces the Out-of-control assessment.
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2. Q, Possible Causes Diagnosis

For a positive bias (result is higher than the group mean value):
= The high likelihood is a "drift” or "reagent-related bias”, specifically:

= Drift (values increasing over time): If your previous EQA rounds also showed an

increasing GGT trend, it suggests a cumulative systematic error (drift).

» Reagent lot change [ calibration bias: If you recently changed the reagent lot,
standard, or used a new ealibrator lot — it may cause a bias compared to the peer

group.
= Matrix effect / Different methodology: If you use a different system (e.g., different

enzymatic kinetic method than the comparison group) — this can also cause an

elevated result.

s+ Instrument-related bias: If this only occurs for a few enzyme analytes, the possibility
lies in the incubation temperature or the enzyme calibration curve of the instrument.
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3. 8 Proposed Corrective Actions

1. Re-examine your Internal Quality Control (1QC) data for GGT at the same time point as
the EQA sample — if the IQC mean also increased, the likelihood of drift is high.

2. Check Reagent Lot, Standard, and QC:

= Ensure the calibrator being used is not expired, uncontaminated, and stored at the

correct temperature.

= |If areagent or calibrator lot change occurred close to the EQA testing time, you
should re-calibrate the system and compare pre- and post-calibration QC values.

3. Perform parallel testing (split test) between the new/current reagent/lot and the old one

(with at least 5 patient samples including QC) — calculate the actual %% bias.

4. Contact the supplier or the EQA center if a specific methodological bias (method bias) is

suspected.

5. After correction, monitor at least 5 consecutive QC cycles that meet standards before

submitting the next EQA result.
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1) ¢ EQA Status Evaluation (In-control / Out-of-control)

Across 12 EQA rounds, we have the following observations:
* Rounds 1-2: Bias +2.15%, +3.05% — stable and “acceptable".

« From Round 3 onwards: Bias gradually increased to +7.10% (Round 6), after which
fluctuations occurred between +3.8% and +5.97%. The SDI also clearly increased from
+0.45 to +1.78.

« Several rounds were "Rejected” (Rounds 5, 6, 7, 11, 12) with a large bias of > 5%.
» Systematic Trend: Positive bias is increasing — the laboratory's test results are

consistently higher than the comparison group over time.

Therefore, although not every round failed, the laboratory has gone through a prolonged “out-
of-control” or at least a "warning” period. Thus, the conclusion is that a sustained in-control

status was not maintained.
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

2) Q Possible Causes

Based on the data trend and characteristics:

= Drift (Gradual increase): The bias increasing over time (+2% — +7% then stabilizing

around +5%) is a classic pattern of drift—a gradual systematic error.

» Shift (Sudden jump): The sudden jump from Round 5 to 6 (+5.97% —+ +7.10%) may be
due to a new reagent or calibrator lot change causing a shift.

*» Reagent/Calibrator Lot Change: This is highly likely—when a new reagent or calibrator

lot is introduced without meticulous adjustment, it will cause bias to increase.

» Calibration Not Maintained: If the lab fails to recalibrate following a new lot or fails to

check for drift over time.

» Methodology/Analyzer Status: If the analyzer's performance degrades or is affected by

the environment (temperature, humidity), variability and bias will increase.
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

3. €& Specific Corrective Actions

To return to an in-control status, the following steps are proposed:

Immediate Action
- Temporarily halt (or flag) the release of UA results if the clinical impact is significant.

- Check internal QC (IQC) data for UA at the same time point to determine if a
corresponding drift'shift occurred.

- verify the UA reagent and calibrator lots: Opening date, expiration date, was a new lot
introduced around Rounds 5—67

- Perform re-calibration and werify with a standard or control sample.
In 1—-2 Weeks

- Increase the frequency of QC for UA (e.g., once every day or every shift).
- Compare UA results between new/current and old lots if available to assess lot-to-lot bias.

- Check analytical conditions: Electrical stability, maintenance records for the instrument if
none was recently performed.

- If drift persists after re-calibration: Consider cehanging the UA reagent or method.

Long Term
- Establish a trend chart (e.g., % bias per round) to monitor performance over time.
- Define an internal alert threshold for UA if the bias exceeds a certain limit, e.g., +=4%%.

- Retrain personnel on managing reagent and calibrator lots, and clear documentation of
changes.

- Participate in more EQA rounds and assess long-term metrics (RMSDI, RMZ.DEW) to

monitor improvement.
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EQA ACID URIC (pmol/L)

370 | = Gid tn dich

== Gid trj FT

=== Xuhudng PT

Wing chap nhin 5%

o~ ubngET A et
Bias (%) — Uric Acid EQA Trends
7.00% =

30
6.00%

Gid tri (pmaoliL)
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Bias (38)

310
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

# Dy doan diém b3t thudng Predicting Anamalies
anomaly predictions = iso_forest.fit_predict(features_scaled)
anomaly scores = iso forest.decision function(features scaled) Marking Anomalies

= ANMNOMALIES DETECTED:
# Danh ddu diém bat thuing

anomaly points = days[anomaly predictions == -1] Daw 1: CRE = 99 pumolsl
normal_points = days[anomaly predictions == 1]
Day 20: CRE = 110 pwmols/l
print("pIEM BAT THUONG BUCC PHAT HIEN:™)
for point in anomaly_points.flatten():
print(f"Ngay {point}: CRE = {cre_data[point-1][@]} pmol/L")

DIEM BAT THUONG DUJC PHAT HIEN:
Ngay 1: CRE = 99 pmol/L
Ngay 2@: CRE = 11€ pmol/L
Drift Detection

B ——— ucL
-] —_— Lo
N |
=
a3 A
=
= 3 M
=
AN/PAL
-
o a 16 =3 a0 as s0 s0 a0
2 False Day
alert
Traditiomnal —_— Drift Correct alert Drift
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CHART 1: GLU - Reduce False Alarms CHART 2: BILT - Early Drift Detection
‘With Adaptive Threshold With AI/ML

- GILT PG Results

50 75 100 1235 10 175 200 c F] a li s
Doy f fuin Bay / fan

Levey-jennings chart: Traditional vs Adaptive limits {(simulated)
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105.0
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a
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

EARLY WARNING - ISOLATION FOREST LSTM WARNING SYSTEM:

Parameter: Creatinine (CRE)

. . - . » Forecasts exceeding the warning threshold in 1 day
Detection: Abnormal increasing drift trend

Anomalous Points: Day 18, 19, 20

Current Value: 109 — 110 gmol /L (still within =2 SD) - Drift rate: —0.118 g /L per day
Forecast: Risk of exceeding the 2 SD threshold in the - Suggestion: Immediately check reagent and calibrate
et 22— 3. deys the instrument
Suggestion: Check reagent, recalibrate the
instrument
DRIFT CREATININE - ISOLATION FOREST ANOMALY SCORES CREATININE
110.0 E 3 - - - -
; i i o.o8 - e - L ] o *®
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Lich s hudn luy&n mé hinh LSTM Dy bao xu huéng Albumin bang LSTM
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PRELIMINARY RESULTS OF THE MODEL EVALUATION

EQA ANALYSIS USING ISOLATION FOREST

EQA AMALYSIS RESULTS:
- Total Cycles: 12
= Anomalous Cycles: 3

ANOMALOUS CYCLES:

= Month 1: Score = —0.009
= Month 8: Score = —0.002
= Month 12: Score = —0.045
BIAS EQA - ISOLATION FOREST ANOMALY SCORES
T2 —.:l— ALB_bias ; . ®
—&— CRE_bias 1 0.04
1.00 g GLU_bias i
—.:— H - ® -
0.75 —Q}— : _— ® Y
050 : .
: g » =
' &
5 0.25 i Z 000 =
N 5
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ROC Curves: Traditional vs AlI/ML Methods for QC Drift Detection

0.8
0.6

0.4

True Positive Rate (Sensitivity)

Random Classifier (AUC = 0.5)
—=- Traditional: westgard_score (AUC = 0.699)

=== Traditional: levey_jennings_score (AUC = 0.526)
=== Traditional: cusum_score (AUC = 0.501)

== Traditional: traditional_ensemble (AUC = 0.695)
—— AML: isolation_forest_score (AUC = 0.700)
—— AWML: random_forest_score (AUC = 0,725}
—— AIML: svm_score (AUC = 0,650}

0.2

AlfML: Istm_score (AUC = 0,578)
AIML: ai_mi_ensemble (AUC = 0.734)

+ Traditional methods (Red, dashed) show lower AUC
« AI/ML methods (Blue, solid) demonstrate superior performance| 94 . ha L Ll
= Ensemble methods (thicker lines) provide best results alse Positive Rate (1 - Specificity)
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CHALLENGES AND FUTURE DIRECTIONS

Heterogeneous, Limited,
and Noisy Data

Shortage of
Interdisciplinary
Personnel and Training

Lack of regulations, limited
recognition of results, and high
initial investment requirements
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STRATEGIC DIRECTIONS FOR THE NEXT STAGE

Research and Al Deployment
" g
Development Data Expansion independent Model Practical Application Full integration of
Initial Testing and Training Collection and Evaluation Opt!mlza‘[lon Integration irto LIS and ) Arﬁﬂc.ia' |me”igenc_e
of the Al Model Standardization of Diagnostic Devices  into Laboratory Testing
Large-Scale Datasets Comparison with Integration of
Laboratory Experts Algorithms Toward

Explainable Al (XAl)
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CONCLUSION

Enhancing Capabilities and Despite recent
?] Establishing advancements, numerous
(Q standardization in Quality (@~ difficulties and challenges
Control (QC) Data Analysis still persist in this field

.

'|5 HOI NGHI QUOC TE XET NGHIEM Y HOC 2025 70

INTERNATIONAL CONFERENCE ON MEDICAL LABORATORY SCIENCE AND QUALITY MANAGEMENT

THANK YOU!

23



"
2
@
™
e
a
>
=
=2
-]
=]
-
<
2

g , | 3
Dinh danh va phan loai chung-«
trong;cimg mot ngay

Hé thong dinh danh nhanh vi sinh vat
MALDI Biotyper® sirius one

Dinh nhanh nhanh chéng bang cong nghé khéi phé MALDI-TOF

= Thdi gian dinh danh: bé han 1 phut

®  Thu vién: 4,700 loai, bao gdm vi khudn, ndm men, ndm sgi
® Dinh danh truc ti€p tir chai cdy mau dugng tinh

= Ung dung phéat hién vi khudn khang khang sinh

Hé thdng phan loai chung vi sinh vat cho ki€m soat nhiém
khuén va dich té IR Biotyper®
Codng nghé quang phoé hong ngoai bién ddi Fourier
®  Phan loai cac chiing nhanh chéng trong vong < 3 gid
= Ung dung phd bién cho ndm men va ndm sgi
= Dung trong kiém soat nhiém khuén va diéu tra dich té

®  Két ndi véi Hé thong dinh danh vi sinh vat MALDI Biotyper® va
mang LIS

Cong ty TNHH Trang Thiét Bi Y Té Tran Danh
S6 14, dudng 36, phudng Tan Quy, quan 7, Tp. HCM
SDT: 028 22 536 106, Email: nguyennga@tdmedical.vn




Pinh danh nam s¢'i bang
Hé théng khéi phé MALDI Biotyper

Pinh danh ndm sgi 1a thach thirc khéng hé nho déi véi cac
phong xét nghiém vi sinh. Tuy nhién, dwdi qua trinh cai tién
lién tuc cla Bruker, hé théng khdi phd MALDI Biotyper cho
phép k§ thuat vién dinh danh dé dang cadc mau nam soi day
thir thach nay.

Phuong phap “Phét tryc ti€p sgi ndAm” cd thé duoc st dung
dé dang trong hau hét cac truong hop, khi sgi ndm phia ria
c6 thé nhin thay rd rang va cé thé duoc 14y dé dang.

Quy trinh “Phét truwc ti€p s¢i nAm”

o o j DUng que tdm w6t dé 13y soi ndm
Nho axit formic Ién dia phét & phia ria clia ndm soi.

mau MBT Biotarget 96.

Soi ndm duoc boi 1én giot axit formic ¢d san trén dia phét
mau dung mot [an MBT Biotarget 96, sau do giai phong cac
protein, doi kho va thém mot giot chat nén HCCA.

Sdy kho dia chira mau trong diéu kién duoc kiém
soat & nhiét do cao, sit dung MBT FAST™ Shuttle,
dam bao qud trinh két tinh chuan hda clia chat nén
dong thai ddy nhanh qua trinh say kho.




RAND®X

SERUM INDICES CONTROL

QUAN LY TIEN PHAN TiCH ANH HUONG CUA HIL

ACUSERA




ACUSERA SERUM INDICES CONTROL

Dung cho IVD nhdm theo déi dap tng cla thiét bi va kha

nang phat hién cac mau bj tan huyét (Haemolysis), vang da

(Icterus) hodc duc m& (Lipemia) cé thé anh hwéng téi két qua RAN D @X
xét nghiém. Noi kiém Acusera Serum Indices & noi kiém dinh QUALITY CONTROL
tinh va bao céo theo cac murc -, +, ++, +++ cho Haemolysis, -

Icterus, Lipemia. 1 '

San phdm & dang déng kho, nén xét nghiém nhw mot mau

bénh nhan.
Chét phan tich M6 ta Size Ma
Haemolysis (H) | Icterus (I) | Lipemia (L) Serum Indices Control 4 x 5ml S110448

Loi diém chinh

' Dang déng khé gitp tang dé én dinh
=
‘ On dinh sau hoan nguyén 14 ngay; @ Noi kiém bén thr ba, danh gia khach quan

S dung huyét thanh nguoi, ddm bao tinh twong
dong (commutable)

Han dung 2 nam ké t& ngay san xuét

Thang cam mg/di Thang cam mg/d Thang cam mg/d|
quan quan quan
Level 1 - <30 - <2 - <50
Level 2 + 30 - 100 + 2-4 + 50 - 100
Level 3 ++ 100 - 200 ++ 4-10 ++ 100 - 150
Level 4 +++ 200 - 500 +++ 10-20 +++ 150 - 200

ACUSERA 247 Phin mém QC trwc tuyén véi thdng ké nhém déng ding theo th&i gian thuwe

Puoc thiét ké dé& st dung cting bo san pham noi kiém Acusera, phan mém Acusera 24+7 sé gitip ban
theo déi va dién giai di liéu QC. Ban c6 thé truy cap moét loat tinh nang manh mé nhw biéu dbd twong
tac, tinh tyw dong Do khong dam bao do (Measurement Uncertainty) & Sigma Metrics, cung di liéu
nhdm ddng déng (peer group) theo thoi gian thwe dwoc tdng hop tir co sé dir liéu phong phu cac
phong xét nghiém tham gia. Acusera 24+7 tré& thanh giai phap quan ly QC toan dién nhat hién cé.

RIQAS Chuwong trinh ngoai kiém Ié'n nhat Thé Gidi véi hon 50,000 PXN tham gia

Véi hon 360 thong sb xét nghiém thudng quy va chuyén sau, bao gém trong 33 chuong trinh EQA toan
dién va linh hoat, RIQAS dworc thiét ké d& bao phl moi linh vire xét nghiém lam sang. M&i chwong trinh
dé&u c6 pham vi bao pht dai ndng dd rong, tan suét thuwdng xuyén, cling bao céo giau théng tin nhung than
thién v&i ngudi dung

Randox Laboratories Ltd, 55 Diamond Road, Crumlin, County Antrim, BT29 4QY, United Kingdom ° 0 @ Q C €
@ +44 (0) 28 9442 2413 marketing@randox.com &2 randoxgc.com ;

Copyright © 2021 Randox Laboratories Ltd. All rights Reserved. VAT number: GB 151 6827 08. In EU VAT number: XI 151 6827 08. Product availability may vary from country to country. Some
products may be for Research Use Only. For more information on product application and availability, please contact your local Randox Representative.
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HE THONG PHAN TiCH TINH DICH PO TU BPONG tmsc

Y T&Théng Minh

SQA-i0+VU

SHTIPLg,

M ISO
B\ 27001 /8

BANG GIA

ciAmévsosio | 80.000.000VND

GiAMAYSQAVU |  80.000.000VND

GIA
Né.comak?eu 7.500.000VND

MES SQA-iO & SQA-VU |a thiét bi phan tich tinh trung tu déng NHANH VA CHINH XAC
NHAT THE GIGI do Medical Electronic Systems (MES Global - Tap doan hang dau thé gidi vdi
hon 30 nam kinh nghiém nghién clu vé cac giai phap phan tich tinh dich dé tu déng) —
Danh cho bac si, trung tdm ho trg sinh san, bénh vién phong thi nghiém vai chi phi dau tu
phai chang.

ral i
Toc d6 phan tich siéu nhanh D3d chinh xac dudc chiing minh

-5} Chitrong vong 75 g8y ké tif khi mau Iy gidi, NHANH VA @ 8 hon 50 quéc gia
@ CHINH XAC NHAT THE GIGI HIEN TAI, tang s& ludng mau

dudc thuc hién trong 1 ngay m c € %% ME'

Luu dif liéu dién toan dam may Chi phi dau tu hgp ly
o Luu trif tat ca cac k&t qua test cla bénh nhan 0 Phu hgp v&i tai chinh cua cac bac si, trung tam

[Chi s6, két qua, video & toan bo cac lan test) hé trd sinh san, bénh vién, phong thi nghiém vita va nho

OLLEGE of AMERICAN
THOLOGISTS

e J

PHAN TICH 21 CHI SO CHI SAU 75s theo tiéu chudn WHO 5 hodc WHO 6

1. Thétich tinh dich 8.Di dong khéng tién tdi 15. Van téc

2. Bachcau 9.Batdong IM 16. Biém chat lugng tinh trung

3. DOPH 10. Hinh thai binh thudng 17. Téng s6 tinh tring méi 1an xudt tinh

4. Matdoé 11. Mat dé tinh trung di déng 18. Téng sé tinh trung di déng

5. Tylétinh trung di déng 12. Mat dé tinh trung di déng tién téi nhanh  19. Téng s6 tinh trung di déng tién tai

6. Didoéng tién tdi nhanh PR 13. Mat do tinh trung di déng tién tdi cham 20. Tong s6 tinh trung hoat dong

7. Didoéng tién téi cham 14. Mat do tinh trung di déng hoat déng 21. Téng s6 tinh trung ¢é hinh thai binh thudng

PUGC TIN CAY SU DUNG TAI

S T

DRTHANH SON
THD Medical Service

@ PHU SAN - HIEM MUON . ; TiM HIEU THEM
rim MILITARY HOSPITAL A A
Beto + gL, BN QUAN Y 175 SAN PHAM TAI DAY

ONEILAB pa—

Céng ty TNHH Céng nghé Y Té TMSC Viét Nam Hotline: 096 990 2992 | tmsc-vn.com
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x PixoTest Vision
MAY PHAN TiCH
4 CHi SO MG MAU

PixoTest Vision Giup chan doan nhanh vé cac van dé r&i loai m& mau, xd viia déng
mach vanh, cac bién ching tai bién dét quy do m& mau gay ra. Phu hdp cho cac bac si tim
mach gidi thiéu cho cac bénh nhan cua minh

‘ () chiphihgply Van hanh don gian (7)) Tudéngnoikiém (9) Lwutrirkét qua
‘ @ Nh gon, tinh di déng cao @ Cungcdpkétquanhanh () P chinhxaccao Tu vén stic khde vai Al

PHAN TICH 4 CHI SO Lipid hoan chinh
oJ Cholesterol Toan phan (TC) e; Cholesterol lipoprotein ty treng cao (HDL)

@ Cholesterol lipoprotein ty trong thap (cLDL)* @ Triglyceride (TG)

Cac chiing chi va giai thudng cua PixoTest Vision

T May test m& madu tai PixoTest gém nhiing gi
10 D] o

DA TAIWAN
13485:2016 = : o
149z | , */\é/

EXCELLENCE
2025

PixoTest* Vision Analyzer
PisoTest® Vision Analysis System (Ligid)

- o = - 0] Phxglest’ Vision 5
Ung dung Pixo Health san sang tai: © 1may pixcTost Vision © 1sing bdn im 16y iy
4 3

el ek e
IR If T

» i ~
TC /TG / HDL / Casleulatod LOL PR PR P

& 3 pin Toshiba & 1 thé chiia code may

Bo test kit m& mdu PixoTest gém nhiing gi

S i, -
x PixoTest” Lipid Test Kit i i i

Tt Vinon Anuysia System (Upili | \/I —i
’ & 5 dbu doc két quéa may

QUET BE XEM HDSD

& 5 kim cho sing bdn & 5 que hat mau test

Céng ty TNHH Cong nghé Y Té TMSC Viét Nam Hotline: 096 990 2992 | tmsc-vn.com
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Eveline

OVULATION

TEST DIGITAL

Eveline-care

HE THONGHO TRG
CANH TRUNG TOAN CAU

EVELINE CARE |3 gidi phap hé trg sinh san dau tién trén thé gidi ap dung thuat toan Al va
cdng nghé PixoTest cla iXensor giup tim ra su thay déi néng dd hormone LH & mai chu ky.

x P' T t Bién chiéc dién thoai thong minh trd thanh thiét bi chan doan trong
Ixo es ong nghiém (IVD) théong qua cong nghé cam bién déc quyén.

KHONG PHAI DPOAN VACH QUE, nhan két
qua chi tiét theo 3 méc Thap - Cao - Bat
Pinh tdc thi

S [+ oo |
Theo déi, lich st Iuu trit két qua ngay trén %
dién thoai

HE THONG CANH TRUNG EVELINE CARE - TRO LY CONG NGHE NANG CAO HIEU QUA DICH VU CHAM SOC SUC KHOE SINH SAN
6 DANH CHO BAC S| THONG QUA BACK-END SYSTEM EVELINE CARE.

Ludn két ndi véi ddi ngl bac si co chuyén
mon cao lién tuc

Cd hditiép can cong nghé y té mdi vdi muc
chi phi hop ly

Tu van va theo déi
truc tiép theo thai gian
thuc qua hé théng

Xét nghiém nudc tiéu Ca nhan héa dich vu Ch déng theo déi tu

e gla iy ® © bang que thlr rung didu tri, tu vén véi chi vén kip thai cho
g ’ tring dién t phi dau tu vé co sd bénh nhan ngay khi
vat chat va nhan sy c6 két qua test
Banh gid kétqua @ Phan tich néng do LH
béng di liéu, khéng ® bang dau doc
can két qua siéu am cam bién mau

Tiép can lugng Tiét kiem duge chi
khach hang toan cau phi dau tu cd sd vat
clia Eveline dé gia chat va nhan sy

tang thuong hiéu ca

Phan mém Thuat todn nhan va thu nhap

luutrirva  Aikiém tra va

quan ly du doan
dir liéu chinh xac
Back - End thai diém

rung tring

Céng ty TNHH Cong nghé Y Té TMSC Viét Nam Hotline: 096 990 2992 | tmsc-vn.com
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Két qua kidm tra gén day

Hé thong kiém sodt —

véa qudanly chiso p—

sUic khoe mau E-Blood R L

TU giot mau, hiéu sau ca thé, séng tron ven hon!

E-BLOOD TAO RA Hé Sinh Thai Két N&i Dé ngusi dung khang chi ‘biét chi s6' ma
con hiéu dugec minh can lam gi tiép theo tusng Ung vai cac ngudng két qua hién tai dé nham
giam thiéu cac bién ching cé thé xay ra dét ngdt vai ban than.

Pong thai, day cling la trg ly dac luc cho cédc bac si, dugc si va chuyén gia huyét hoc trén khap
ca nudc, gilp ho ndng cao chuyén moén bang cach két ndi va phuc vu bénh nhan khéng gidi

han vé khéng gian hay thdai gian.

E-Blood gom cac hé thong ho trg
Hé théng xét nghiém Hé théng xét nghiém Hé théng xét nghiém
ma3 mau tai nha dudng huyét tai nha HIV tai nha

Hé sinh thai E-Blood Két néi cac manh ghép gitip ngudi dung hiéu ré ban than, va séng
chld déng hon méi ngay!

Hé thdng xét nghiém
Acid uric tai nha

Thiét Bj Test
Chi S8 Tqi Nha
Nhé gon, chinh xéac, dé st dung, gitp
ban chti déng kiém tra cac chi sé
mau chi ti vai gidy dén vai phat

Ung Dung E-Blood

Ghi nh@n di liéu sic khoe, dua ra

khuyén nghi vé dinh dudng, vén

déng, I16i séng phi hgp véi ting chi
8

e
o
O

GETIN ON
E BLOOD —

A

Chuyén Gia
Chdam Séc T Xa
L& céce béc si, chuyén gia y té tam
huyét, giédu kinh nghiém, sén sang
hé trg ngudi bénh.

Thuc Phdm Bdo Vé
Suc Khoe
Buge chon loc nghiém ngdt, tinh
chinh @& phii hgp véi tiing nhém
chi s8, gitip hé trg diéu tri va phong

ngUa hiéu qua hon.

£ Download on the

' App Store

Cong ty TNHH Céng nghé Y Té TMSC Viét Nam Hotline: 096 990 2992 | tmsc-vn.com




May phan tich Atellica IM va Atellica CI
Xét nghiém Troponin |
tim do nhay cao

siemens-healthineers.com/atellica-ci-analyzer

Troponin tim la cac ddu &n sinh hoc dugc khuyén nghi
uu tién str dung dé khang dinh hoéc loai trir tén
thuong co tim, tir d6 xac dinh nhéi mau co tim (MI) va
tirng phan nhém cu thé cha M.

Troponin | tim (cTnl) la mét protein (rc ché trong phtc
hop troponin—tropomyosin. cTnl la dang Tnl duy nhat
c6 mit trong co tim va khéng duoc biéu hién & bat ky
giai doan phét tri€n nao cula co van. Viéc phat hién su
tang valhodc gidm ndng do troponin tim la yéu t6 thiét
yéu va then chét trong giai doan sém, cling véi cac yéu
t6 1dm sang khac, d€ chdn doan nhéi mau co tim cdp
(AMI).4

Muc dich str dung

Xét nghiém Atellica® IM High-Sensitivity Troponin |
(TnlH) duing trong ch&n dodn in vitro, nhdm dinh lugng
troponin | tim trong huyét thanh hodc huyét tuong
ngudi (heparin lithium) trén hé théng Atellica® IM hodc
Atellica® Cl. Xét nghiém nay hd trg chdn doén nhéi mau
co tim cdp (AMI).

M5 ta xét nghiém

Xét nghiém Atellica IM/CI TnIH 1a mién dich kep 3 vi tri
(3-site sandwich immunoassay) s&* dung céng nghé
héa phéat quang truc tiép. Pha rdn: cac hat latex tir tinh
lien hop véi streptavidin, gén 2 khang thé& don dong
b3t giit c6 biotin héa, mdi khang thé nhan dién mot
epitope khac nhau cla cTnl. Thuéc thir phat sang (Lite
reagent): gém mét phic hop chita ester acridinium déc
quyén va manh Fab khang cTnl ngudi (ngudn gdéc clru
t4i t6 hop) g&n cong hoa tri véi albumin huyét thanh
bo (BSA), phuc vu cho phat hién tin hiéu héa phat
quang.

C6 ma&i quan hé truc ti€p gitta lugng troponin |
trong mau bénh phdm clia bénh nhan va s6 don vi
anh sang tuwong déi (RLUs) dugc hé théng phat hién.

Siemens Healthineers cung cdp mdt xét nghiém

troponin | tim d6 nhay cao thuc su, da dugc ching

minh, v&i két qua xét nghiém nhanh chéng, chinh

Xacva c6 gia tri lam sang:

o D{rliéu lam sang cho thdy xét nghiém Troponin |
do nhay cao Atellica IM/CI thyc sy dap Ung tiéu
chu&n “high sensitivity troponin | assay” theo
huéng dan cla IFCC.®

» Xét nghiém c6 kha ndng do ludng nhitng thay déi
nhé nhung quan trong gilra cac gia tri troponin |
lién tiép, giup trién khai cac phac d6 chan doan
nhanh hon.

e Céac nghién cttu 1dam sang ting ho viéc ap dung céc
phac dé Oh/1h, Oh/2h va Oh/3h dé& khdng dinh
hodc loai trir nh6i mau co tim.6"

e DO tin cdy cta két qua dugc ddm bado nho kha
nang chiu nhiéu cao trudc cac yéu t8 gay nhiéu
thudng gap.

D6 chénh léch <10% & Do chénh léch <10% &
néng do Hb 500 mg/dL | ndng do Hb 3500 mg/dl

SIEMENS



Xét nghiém Troponin I tim d6 nhay cao Atellica IM/CI
Pac tinh xét nghiém

Ho so dd chinh xac ctia Atellica IM TnlH

Atellica IM Atellica Cl Model

Khoang . Khoang

n » Do 6n dinh
hiéu chuan . ;

theo 16 trén may

o . .
(phat) (Ngay) (Ngay) (Ngay)

Thoi gian
- c6 két qua | Khoang do LGENEDT] P6 dn dinh
mau . .

bénh ph5m ) dau tién ludng phat hién trén may

Thé tich

Loai mau

Xét nghiém hiéu chuan

theo 16
(Ngay)

LoB 0.5 pg/mL
LoD 1.6 pg/imL

High- Huyét thanh, 2.5-25.000 LoQevao%

itivi huyét tuon
sen5|t|\{|ty u.ye / g 100 10 pglmL 2.5 pgimL 28 47 90 47
Troponin | Li-heparin LoQevios
<6.0 pg/mL
HG so d6 chinh xac ciia Atellica IM TnIH HO so dd chinh xac ctia Atellica CI TnlH tai mdc CV 10% va 20%
25 - 25
) B e
1.41 ng/L at 20% CV
20 e R nep.a o 20 |oove 1.06 ng/L at 20% CV 2

%CV

%CV

2.65 ng/L at 10% CV
q

Ly 2.46 ng/L at 10% CV

0 10 20 30 40 0 10 20 30 0
High-Sensitivity Troponin | value (ng/L) High-Sensitivity Troponin | value (ng/L)



So sanh phuong phap

Xét nghiém e Rl 0

VETH Xét nghiém so sanh

Phuong trinh
hai quy

Thai gian 18y mau

High- Huyét tuon
sensitivity ¥ . 9 Atellica IM TnIH
. Li-heparin
Troponin |

y=1,00 x + 0,04
pg/mL

2,66-23.395,95

170 0,996
pg/mL

y= Atellica CI TnIH

Théng tin dat hang

Atellica Cl Analyzer dung chung céng nghé, thudc thir, vat tu va phdn mém véi Atellica Solution, gitp chudn héa

tén kho, quy trinh va tinh twong duong 1dam sang trong toan hé théng.

Xét nghiém

S6 xét nghiém/bo kit

Thanh phan

1 géi thudc thir chinh Atellica IM TnlH ReadyPack
1 1o chuén hiéu chudn thap (Atellica IM TniH CAL low

10997840 100 calibrator)
1 1o chuén hiéu chuin cao (Atellica IM TnlH CAL high
calibrator)
Atellica IM TniH 5 g6i thudc thir chinh Atellica IM TnIH ReadyPack
2 lo chét chun hiéu chudn thap (Atellica IM TniH
10997841 500 CAL low calibrators)

2 lo ch&t chudn hiéu chuén cao (Atellica IM TnIH CAL
high calibrators)




Tai Siemens Healthineers, ching t6i tién phong tao ra nhirng dot
pha trong chidm séc stic khde. Cho tat cd moi ngudi. & moi noi.
Bing viéc lién tuc dua cac d6i méi mang tinh dot pha ra thi trudng,
chiing t6i gilp cac chuyén gia y t€ cung cap dich vu chdam séc chat
lwgng cao, mang lai két qua t6t nhat cho bénh nhén.

Danh muc gidi phép cua chiing téi trai dai tir chdn doén in-vitro va
in-vivo, d&n liéu phéap can thiép c6 huéng dan hinh anh va chdm séc
ung thu tién tién, déng vai tro thiét yéu trong quyét dinh Iam sang
va xay dung phéc dé diéu tri. VGi thé manh trong mé hinh song sinh
bénh nhan (patient twinning), liéu phap chinh xac (precision
therapy) cling véi céng nghé s@, dit liéu va tri tué nhan tao (Al),
chling t6i ¢6 vi thé& vitng chdc dé ddi mét véi nhitng thach thic I6n
nhat trong y t&. Ching t6i sé ti€p tuc phat huy cac th€ manh nay dé
g6p phan chdng lai nhitng cdn bénh nguy hiém nhat, nang cao chat
luong diéu tri va md& rong kha ndng tiép can dich vu chdm séc stc
khoe.

Ching t6i la mot doi ngl gém 66.000 nhan vién tan tdm tai hon 70
quéc gia, ludn nd luc khdng ngirng d€ mé rong gidi han cla nhitng gi
c6 thé trong chdm séc sttc khde, nhdm cdi thién cudc s6ng con ngudi
trén toan thé gidi.

Atellica, ReadyPack va tat ca cac nhan hiéu lién quan la nhan hiéu
thuong mai clia Siemens Healthcare Diagnostics Inc. hodc cac céng
ty lién két. T4t cd cac nhan hiéu va thuong hiéu khac la tai san cla
cac chli s& hitu tuong tng.

Khad ndng cung cdp san phadm c6 thé khéac nhau gilta cac qubc gia va
phu thudc vao cac yéu cau quan ly tai tirng noi. Vui long lién hé dai
dién dia phuong cta ban dé& biét thém chi tiét.

Tén san pham: Thudc thlr, cht hiéu chudn xét nghiém dinh lugng troponin | tim

Chung loai: Atellica IM TnlH

M san phdm: 10997840/ 10997841

Hang/ Nudc san xudt: Siemens Healthcare Diagnostics Inc., UNITED STATES

S6 luu hanh: 2405224DKLH/BYT-HTTB

Tinh ndng, tac dung: Xét nghiém Atellica IM High-Sensitivity Troponin | (TnIH) duoc diing cho
ché&n doén in vitro trong dinh Iwgng troponin | tim trong huyét thanh hodc huyét turong
ngudi (lithium heparin) bang Atellica IM Analyzer va Atellica Cl Analyzer. C6 thé st dung xét
nghiém nay dé hd trg viéc phat hién t8n thuong co tim va chin doan bénh nhdi mau co tim
cdp (AMI). Xét nghiém Atellica IM TnIH c6 thé dugc sir dung dé phét hién tén thuong co tim
va 6 thé hd trg viéc phan tang nguy co di véi ty 18 tir vong do moi nguyén nhan (ACM)
trong 30, 90 va 365 ngay, cling nhu cac bién ¢ tim mach quan trong (MACE) & cac bénh
nhan c6 ddu hiéu va triéu chiing ctia hdi chiing mach vanh cap tinh (ACS). MACE bao gém:
nhéi mau co tim, tai tao mach khén cap, tr vong do tim hodc nhap vién do suy tim.

ChUi s& hitu s8 luu hanh: CONG TY TNHH SIEMENS HEALTHCARE, SG 33, Duding Lé Duan,
Phuong Sai Gon, Thanh ph& HE Chi Minh

Tai liéu tham khao:

coONOYUL A WN =

. Eur Heart J. 2015 ;37:267-315.

. Circulation. 2014 ;130: e344-426.

. Clin Biochem. 2015 ;48 :201-3.

. Circulation. 2018;138(20):e618-e651.

. Clin Chem. 2020;66(3):434-444.

. Eur Heart J. 2021 Apr 7;42(14):1289-1367
. Clin Chem 2018;64(9):1347-60.

. Clin Chem. 2021;67(9):1230-1239.

9.

Ann Emerg Med; 2020;76(1):1-13.

10. Heart 2019;105(8):616-22.
11. Eur Heart J Acute Cardiovasc Care. 2021,

doi:10.1093/ehjacc/zuab062.

Cong ty TNHH Siemens Healthcare

TP. H6 Chi Minh Ha Noi

Toa nha Deutsches Haus, Tang 7 Toa nha Ocean Park, Tang 9

33 Lé Dudn, Phudng Sai Gon, 1 Dao Duy Anh, Phudng Bach Mai,
TP. HG6 Chi Minh, Viét Nam Ha N&i, Viet Nam

SDT: +84 283 825 1900 SDT: +84 243 557 5588

Fax: +84 283 825 1580 Fax: +84 243 577 6699

Thong tin chi tié€t xin lién hé b phdn cham séc khach hang 24/7
SBT: 1800 585 850 (Mién phi cudc goi)

C6ng bé bdi Siemens Healthcare Diagnostics Inc. - M@ s6: CCLS-23-2715-76 - HOOD05162003366944 - 08-2023 - © Siemens Healthcare Diagnostics Inc., 2023



sistar i SUGENTECH

a biotech company

S\7 | | Allergy Screen

Hé théng xét nghiém di Ung

S-Blot Series

Sugentech cung cap mét gidi phap xét nghiém di iing da dang va linh hoat, phtu hop
véi nhu cau ctia khach hang.

S-Blot 2 S-Blot 2 Easy S-Blot 3
Ma san pham: SBTDOO1E Ma san pham: SEYDOO1E Ma san pham: SBFDOOTE
S6 luu hanh: 240001848/PCBB-HCM S6 luu hanh: 240001849/PCBB-HCM S6 Iuu hanh: 240001850/PCBB-HCM

= Théng sé ky thuat

S-Blot 2 S-Blot 2 Easy S-Blot3
M6 ta hé théng Quy trinh ban tydéng Quy trinh ban tu ddéng  Quy trinh tu ddng hoan toan
n i
(Cl\;l)ﬁl? tizraitn:gt If;‘:n chay) 8 12 %
Khay G Khay lac/7.5° +/- 0.5/ 20 RPM
Phuong phap say Bo gia nhiét c6 quat
T AC 100-240V AC 100-240V AC 100-240V
50/60Hz, 300VA 50/60Hz, 300VA 50/60Hz, 800VA
Thai gian chay méau ~ 3 gio ~3gid 4 gi¢y
Hé diéu hanh Window 10 64bit tré 1én, RAM 4 GB, & ciing 250 GB tr& 1én
Kich thuéc (LxWxHmm) 886 x 540 x 560 450 x 400 x 400 968 x 616 x 609

Trong luogng (kg) 70 22 80




a biotech company

&

sistar.

SO | | Allergy Screen

Bo6 kit xét nghiém di ung

Thé tich mau nhé
» 502 huyét thanh hoac

huyét tuang
» Phu hgp cho bénh nhi

QR code

» Quan ly thay ddi 16

Hiéu chuéan 16 bang

<

SUGENTECH Z

Tang hiéu nang st dung

» Khay mau 1 1an cham

= Xét nghiém hon 100 IgE dac hiéu véi di nguyén

50 di nguyén hé hap

Co & Cay

Pong vat
&
Mat bui

Nam méc

Sy

v

4

tos

Con trung %

khac

Phan cé

Orchard, Bermuda, Cé Ngot, Timothy,
Redtop-Bent, Lua mach den

Cay

Bach duaong, Phi, S6i trang, Oliu, Sung
dau, Liéu dé, cay Bong, Tan bi, Thong,
Tuyét tung Nhat, cay Keo, cay Bach

Coé dai

Phan huong, B6 cong anh, Ma dé, Ctic
Hoang Anh, Clic mét bo, rau dén, ngai
clu, cay ké Nga, Hoa bia Nhat Ban

Da va Protein
Méo, Ché, Chuét lang, Chudt hamster,
Ngua, Tho

Mat bui
D.p, D.f, Mat bot, Mat kho, Bui nha

Nam méc

Candida albicans, Alternaria alternate,
Cladosporium notatum, Penicillium
herbarum, Aspergillus fumigatus

Coén trung
Gian, Ong mat, Ong bap cay

Khac
MU cao su, Kiém soét duong tinh,
IgE toan phan

» Phan mém than thién véi
ngudi dung

52 di nguyén thuc pham

Rau cq,
Trai cay

@
Thit &
Hai san
J
L
&
o B
Hat&
Ngii céc
-
Bo, Siia .
& Khac

Trai cay
Tao, Chudi, Kiwi, Xoai, Cam, Dao,
Dau tay

Thit
BO, Ga, Cliy, Lon

Hai san

Nghéu, Cua, Tém Hum, So diép,
Hau, Ca com, Ca tuyét, Vem xanh,
Ca bon, Luon, Ca hoi, Ca thu, C4
ngU, Muc Thai Binh Duong

Hat, Qua hach, Cay ho dau
Hanh nhan, Cacao, Hat phi, Bau
phoéng, Hat thong, Bau nanh,
Qua 6c cho

Hat

Lta mach, Bap, Gao, Lua mi, Kiéu
mach, Mé

Bo, sira

Pho mai cheddar, Long trang
tring, Sta

Khac

CCD, Kiém soat duong tinh, IgE
toan phan, Men banh



sistar \' (opﬁgia

a biotech company

May phan tich POCT thé hé méi OpPrTicaLd
Xét nghiém Mién dich Huynh quang

Dung dich dém
phat hién - -

walsAs 1D0d

Thé (cartridge) ™
xét nghiém Thé RFID dé nhan dang bo kit
=
= Powered by
Ma vach nhan dién BILL&MELINDA
(GATES foundation
Certified by "
EU-IVDR MIDS FFSSfC @M l[“w
Thong sé ky thuat
C MFDS
Phuong phap Dinh lugng mién dich huynh quang KOREA
Kich thudc 357 mm (D) x 284 mm (R) X 156 mm (C) @L??i@
Trong lugng 2.6 kg f‘-?..z,f Py -.;,
P o
Nguén dién DC 12V/5A, AC/DC adaptor L ¥ )

Két qua daura LCD / May in tich hgp/ USB / LIS / HIS iy
Scan dé biét
Bo nhé 999 két qua bénh nhan thém thong tin



sistar " (optisio

a biotech company

OrTticaLll

BO kit xét nghiém chuyén biét —

-
(1)
wv
~
N
Q
-
-+
=
Q.
Q
()

bA DANG CHi sO |
XET NGHIEM ———

By
Tim mach NT-proBNP  CK-MB
: Tnl D-Dimer
Myoglobin

PRL Progesterone
beta-hCG Testosterone
FSH Cortisol

LH

Hormone — ~— . X
— ~___  Nhiemtrung | CRP
: — PCT

]

) 2
=

HbAlc | Tiéu

. Khac | VitaminD
duong

Ferritin

Tuyén

TSH Total T3 Khoi U | AFP CEA
Free T3 Total T4 giép — PSA
Free T4

COVID-19 I Neutralizing Antibody
Antigen

| QUY TRINH XET NGHIEM

Chi trong
3 buédc .

Mixing
"

Specimen Buffer

Pha trén Nhé mau Poc két qua



BCE vietnam @ Oxford Nanopore
@ e Official Distributor

TOAN CANH UNG DUNG GIAI TRINH TU OXFORD NANOPORE
TRONG CHAN POAN VA GIAM SAT VI SINH LAM SANG

Giai trinh tu toan bo hé gene (WGS) Xac dinh thanh phan loai
vi khuan/nam phan lap (Full-length 16S/ITS)

Vi khuan lao (MTB), Klebsiella pneumoniae, Phan tich cau truc quan thé vi sinh vat
Staphylococcus aureus, Candida parapsilosis... D6 phan giai phan loai cao (chi/loai)

Xac dinh dac tinh di truyén: genotyping, Pa dang ngudén mau, khéng can nudi cay
Salmonella serotyping, MLST Phu hop muc tiéu dinh danh va sang loc
Phat hién va phan tich gen khang thuéc (AMR) trong vi sinh lam sang

Dich té hoc phan tu, diéu tra/truy vét 6 dich

Phan tich hé vi sinh Giai trinh tu WGS virus
(Metagenomics) >, (PCR-tiling amplicon)

Giai trinh tu truc tiép khong can nudi cay e SARS-CoV-2, cum (influenza A/B),
Phat hién khong dinh hudng, da tac nhan (vi RSV, Dengue, HIV, Enteroviruses (A-D)...
khuan, nam, virus DNA/RNA) theo thai gian thuc e Phan loai chung virus, phat hién bién
Lap rap bo gen (MAGs) thé moi

Phan tich gen khang thudc va doc luc e HO tro giam sat dich, diéu chinh chién
Ung dung trong ca nhiém trung khéng ré nguyén lugc vac-xin va ung pho y té cong cong
nhan, da tac nhan hoac sau diéu tri khang sinh




GIAI PHAP PHAT HIEN VA PANH GIA TINH TRANG KHANG THUOC

MOT SO TAC NHAN GAY BENH NGUY HIEM
(Puoc khuyén cao sir dung béi WHO)

« St dung cong nghé lai phan tir dé phat hién cac dét bién gen cu thé, dam bao doé tin cay
trong chan doan.

« Déanh gia nhanh, chinh xac tinh trang nhiém khuan & khang thuéc & cac vi khuan lao (MTB),
vi khuan lao khéng dién hinh (NTM) va vi khuan viém da day Helicobacter pylori.

« Nguén mau: Mau bénh pham lam sang (dich dom, dich da day, mau dich phéi...) hoac
mau nudi cay

. Dat tiéu chuan CE-IVD

MOT SO BO KIT NOI BAT:

HAIN

LIFESCIENCE

no ii'btype \/11:10) ;41 Phat hién lao khang Rifampicin va Isoniazid

Phat hién lao khang fluoroquinolones (ofloxacin va moxifloxacin)
TR SRS R va aminoglycosides/cyclic peptides (kanamycin, amikacin,
capreomycin, va viomycin)

GenoType Mycobacteril;m

Phéat hién lao khong dién hinh khang macrolides va aminoglycosides
CM/NTM-DR

GenoType HelicoDR Phat hién vi khuan HP khang clarithromycin va fluoroquinolones

m I D I Target Category # Targets

INTEGRATED DNA TECHNOLOGIES Suiapisctinfections(UID 2

. - e Antimicrobial resistance (AMR) 42

CAC PANEL THIET KE SAN CHO qPCR: Respiratory pathogen infections (RPP) 32

. Tuy chon linh hoat - 211 muc tiéu, 12 nhom tac nhan, ol trensmitedinfections 610 °

N w N Gastrointestinal infections (Gl) 15

4 mau thuéc nhuém (Cy5, FAM, SUN, TexRd). —— -
Ae a P s ny W o aginitis

« Moi va probe déng goi trong mét 6ng duy nhat. R O op

. Tuang thich véi nhiéu hé thong realtime PCR Human Papillomavirus (HPV) 12

. T|ét k|ém thoi gian, chi ph|, North American Tick 17

Human Herpesvirus (HHV) 27

~ Additional pathogens 23

. NEW ENGLAND

iOLabS,“m HOA CHAT PCR/REALTIME PCR

Mau Héa chat PCR Mau Héa chat Realtime PCR
Don tac nhan

. OneTag® 2X Master Mix (Dye based: FAM/SYBR) Luna® Universal qPCR Master Mix

FontEs ey Q5° High-Fidelity 2X Master Mi
(SinoplexXN s e aster Mix ; X
DNA (C6 san dang Hotstart) e (P{-r)oabteas.c—ntl;]:sr; d) Luna® Universal Probe qPCR Master Mix
Pa tdc nhan A . Bon tac nhan o 11 ;
(Multiplex) Multiplex PCR 5X Master Mix (Dye based: FAM/SYBR) Luna® Universal One-Step RT-qPCR Kit

RNA
. Kit khuéch dai RNA 1 budc: OneTaq® One-Step RT-PCR Kit

RNA . Kitténg hgp cDNA: ProtoScript® Il First Strand cDNA
Synthesis Kit

Datacnhan

oot o) Luna® Universal Probe One-Step RT-qPCR Kit

e

Hanoi: 10th Floor, LICOGI 13, 164 Khuat Duy Tien Str., Thanh Xuan Ward HCMC: No 49/3 Hoang Du Khuong, Hoa Hung Ward , HCM
Tel: (+84-4) 3234 5666 - Fax: (+84-4) 32345 668 Tel: (+84-8) 6290 5623/24 - Fax: (+84-8) 6290 5622




CHEMISTRY MENU

Our broad and growing portfolio of high-performing Six Sigma assays is compatible

with AU Chemistry Analyzers — and it offers the exceptional clinical quality you've come

to expect from Beckman Coulter.

General Chemistry

Alanine Aminotransferase
Albumin BCG

Albumin BCP

Alkaline Phosphatase
Amylase

Angiotensin Converting Enzyme (ACE)

Aspartate Aminotransferase
Bicarbonate

Calcium Arsenazo
Cholesterol

Creatinine

Creatine Kinase

Direct Bilirubin
Gamma-glutamyltransferase
Glucose

HDL Cholesterol

[ron

LDL Cholesterol

Lactate Dehydrogenase (IFCC)
Lipase

Lipase NG

Magnesium

Phosphorus (inorganic)

Total Bilirubin

Total Protein

Triglyceride

Unsaturated Iron-Binding Capacity
Urea Nitrogen

Urea Nitrogen STAT

Uric Acid

Urinary/CSF Protein

United States, LATAM and Canada

Esoterics
Ammonia
Cholinesterase
Creatine Kinase MB
Cystatin C

D-dimer
Fructosamine
HbAlc (IFCC/NGSP)
HbAlc Advancedt
Homocysteine
Lactate

Lithium

Pancreatic Amylase
Procalcitonin

Total Bile Acids

Proteins/Serology

Alpha-1-acidglycoprotein
Alpha-1-antitrypsin
Antistreptolysin O
Apolipoprotein Al
Apolipoprotein B

Beta-2 Microglobulin
Ceruloplasmin
Complement 3
Complement 4
C-Reactive Protein
C-Reactive Protein, High Sensitivity
Ferritin

Haptoglobin
Immunoglobulin A
Immunoglobulin E
Immunoglobulin G
Immunoglobulin M
Kappa Free Light Chains
Lambda Free Light Chains
Prealbumin
Rheumatoid Factor
Transferrin

Urine/CSF Albumin

@ LOAD IT AND LEAVE IT

with liquid ready-to-use reagents

(& TRUST YOUR RESULTS

with standardized test menus,
assay protocols and reference
ranges providing commutable
patient results across AU analyzers

(® SELECT YOUR SIZE

with a variety of kit sizes, so you
can choose just the right size for
your test volume



Therapeutic Drug
Monitoring (TDM)

Acetaminophen
Amikacin
Caffeine
Carbamazepine
Clozapine
Digoxin
Disopyramide
Ethosuximide
GCentamicin
Lidocaine
Methotrexate
N-Acetylprocainamide
Phenobarbital
Phenytoin
Primidone
Procainamide
Quinidine
Salicylic Acid
Theophylline
Tobramycin
Valproic Acid
Vancomycin

Drugs of Abuse
Testing (DAT)

6-Acetylmorphine (qualitative)
6-Acetylmorphine (semi-quantitative)
Amphetamines (300 cutoff)
Amphetamines (500 cutoff)
Amphetamines (1,000 cutoff)

Amphetamines (300 cutoff/
semi-quantitative)

Amphetamines (500 cutoff/
semi-quantitative)

Amphetamines (1,000 cutoff/
semi-quantitative)

Barbiturate (200 cutoff)
Barbiturate (300 cutoff)
Barbiturate (semi-quantitative)
Barbiturate, Tox
Benzodiazepine (200 cutoff)
Benzodiazepine (300 cutoff)
Benzodiazepine (semi-quantitative)
Benzodiazepine, Tox
Buprenorphine (qualitative)
Buprenorphine (semi-quantitative)
Cannabinoid (20 cutoff)
Cannabinoid (50 cutoff)
Cannabinoid (100 cutoff)

(50 semi-quantitative)
Cannabinoid (100 semi-quantitative)
Cocaine Metabolite (150 cutoff)
Cocaine Metabolite (300 cutoff)
Cocaine (semi-quantitative)
Ecstasy (300 cutoff)
Ecstasy (500 cutoff)
Ecstasy (300 cutofflsemi-quantitative)
Ecstasy (500 cutofflsemi-quantitative)
Ethyl Alcohol
Fentanyl (qualitative)
Fentanyl (semi-quantitative)
Hydrocodone (qualitative)
Hydrocodone (semi-quantitative)
LSD (0.5 cutoff)
LSD (semi-quantitative)
Methadone (150 cutoff)
Methadone (300 cutoff)
Methadone (semi-quantitative)
Methaqualone (300 cutoff)
Methaqualone (semi-quantitative)

Cannabinoid

Contact your local Beckman Coulter representative with questions,

or keep learning at BeckmanCoulter.com/Chemistry

fAvailable for use on select analyzers

For distribution in the United States, Canada and Latin America.

Product availability may vary from country to country and is subject to varying regulatory requirements. Please

contact your local representative for availability.

© 2023 Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter
product and service marks mentioned herein are trademarks or registered trademarks of Beckman Coulter, Inc
in the United States and other countries. For Beckman Coulter's worldwide office locations and phone numbers,

please visit www.beckmancoulter com/contact
FL-570401 | 2023-12194

Opiates (300 cutoff)
Opiates (2,000 cutoff)

Opiates (300 cutoff/
semi-quantitative)

Opiates (2,000 cutoff/
semi-quantitative)

Oxycodone (100 cutoff)
Oxycodone (300 cutoff)
Oxycodone (semi-quantitative)
Phencyclidine (25 cutoff)
Phencyclidine (semi-quantitative)
Propoxyphene (300 cutoff)
Propoxyphene (semi-quantitative)
Tricyclics, Tox

Immunosuppressant
Drugs (ISD)

Cyclosporine

Everolimus

Mycophenolic Acid
Tacrolimus

ISE

Chloride
Potassium
Sodium

Thyroids

Thyroxine
T-Uptake

BECKMAN
COULTER



Cong ty TNHH Thuong mai Y té Phu Gia la don vi hoat déng trong linh
vuc dugc phdm va thiét bi y té, 1a nha phan phéi dat chuan GDP

(Good Distribution Practice).

Cong ty dugc thanh 1ap béi nhiing thanh vién nhiét huyét va su tan
tam trong linh vuc cham soc stc khée nguoi bénh. Trai qua hon 19
nam xay dung va phat trién, Phu Gia da gap phai nhiéu kho khan va
thach thic, nhung véi tinh than doan két, su sang tao, su né luc cia
Ban Giam Déc ciing nhu nang luc cia tap thé can bé cong nhan vién,
Phu Gia da ting budc khang dinh vi tri cia minh trén thi truong.

NHOM MAY HUYET HOC

May Echo Lumena
Immucor Inc - My

May Neo Iris
Immucor GmbH - Duc

<),
< PhiGia

CAL SUPPLIES

NHOM MAY MIEN DICH

NHOM MAY DI UNG
| pre

May Helia May R2L
Aesku - Duc BioScitec - Duc

Serion Inmunomat May Gemini
Virion\Serion - Duc Stratec SE - Diic

i ’ -
: 1" May rira ELISA
E e *%nbg. \/ Meril - An Do

NHOM MAY C13

NHOM MAY KHAC

May FLEXMAP 3D May KU-F40
Keyu - Trung Quéc

Luminex - My

May SQA-Vision May Alethia
MES Global - Israel Meridian - My

VAT TU TIEU HAO

"l

May Fan HP May Heli Fan plus
Fischer - Duc Fischer - Duc

NHOM MAY KHi MAU

May Prime ABG May Prime CCS May Prime Plus

- D4u cén pipet tu dong 300
- Déu con pipet tu dong 1100
- Dia pha loang mau

-

Nova Biomedical - My Nova Biomedical - My Nova Biomedical - My
- s - 2
NHOM MAY NUGC TIEU
a — _
| i-1 .
‘ & _____ciog
May H 1600 May FUS 3000 Plus

Dirui - Trung Quéc Dirui - Trung Quéc



HOA CHAT - SINH PHAM

Sén
NHOM VI SINH

- Epstein Barr Virus VCA IgG/IgM
- Epstein Barr Virus EA IgG

« Cytomegalovirus IgG/ IgM

- Enterovirus IgA/IgG/IgM

- Dengue virus IgG/IgM

NHOM KY SINH TRUNG

« Echinococcus IgG/IgM W (@/ 1
- E. Histolytica IgG/IgM s

« Schistosoma IgG/IgM E‘

- Taenia Solium IgG/IgM

- Toxocara IgG/IgM

- HAV Ab « Trichinella IgG/IgM

- HAV IgM - Fasciola hepatica 1gG/IgM
- HBc Ab - Strongyloides IgG/IgM

- HBc IgM « Ascaris IgG/IgM

- Hbe Ag&Ab « Clonorchis IgG/IgM

NHOM NOI TIET NHOM HUYET HOC
- Normetanephrine Plasma ELISA « Anti-s IgM
- Normetanephrine Urine ELISA « Anti-A IgM
+ Metanephrine Plasma ELISA » Anti-B IgM

+ Metanephrine Urine ELISA - Anti-A,B IgM

- 2-MET Plasma ELISA « Anti-D fast IgM

- Active Renin ELISA « Anti-E IgM

- Aldosterone ELISA - Anti-K (Kell) IgM

- Adrenaline ELISA « Anti-H IgM

- Histamine ELISA « Anti-Cw IgM = =
« 3-CAT ELISA £ e - Anti-P (1) IgM

NHOM C13 NHOM KHI MAU

MicroSensor Card

pH PCO, PO
NaKd Ca

7 , R , \ A
NHOM NUOC TIEU NHOM TINH TRUNG DO
- Que thir nudc tiéu nhiéu thong sé « QwikCheckTM Beads
- Triiodothyronine Detection Kit + QwikCheckTM Test Strips -

» Thyroxine Detection Kit + QwikCheckTM Dilution

- Thyroid Stimulating ‘ « QwikCheckTM Liquefaction -
Hormone Detection Kit « QwikCheckTM Vitality Kit

- Free Thyroxine Detection Kit L7 - Capillaries for SQATM IIC-P

- Dehydroepiandrosterone ';"/ (4 | - Capillaries for SQATM - Vision _
Sulfate Detection Kit == &7 - Capillaries for SQAII =

- Estradiol Detection Kit Al ‘ « Cleaning Kit for SQATMIIC-P

- Prolactin Detection Kit =: . « Cleaning Kit for SQATM-Vision

@ https://pgmedical.vn/

e 028 5410 1785
@ cskh@pgmedical.vn

218 Dudng s6 10, My Kim 2,
Phu My Hung, P. Tan Hung, TP. HCM

< PhiGia

MEDICAL SUPPLIES

NHOM SANG LOC SO SINH

- Neo-Natal 17-OH Progesterone
« Neo-Natal MSUD

+ Neo-Natal PKU

- Neo-Natal Galactose

+ Neo-Natal T4 S

- Neo-Natal TBG 9 .

- Neo-Natal TSH i’% ,

- Neo-Natal IRT S .

- Neo-Natal Biotinidase ~

- Neo-Natal G6PD .
J ’ =

NHOM DI UNG - TU MIEN

- ANA-8S

- ANA-8Pro

- ENA-6S -

- ENA-6PRo

- snRNP-C

- Sm

+ SS-A

- SS-B

+ Scl-70

+Jo-1

- ANA HEp-2
» Nucleo-h

NHOM SOl PHAN

- FOB multi-level indefinite value controls
- Formed Element Analysis Calibrator

- Feces analyzer Cleaning Solution

- Concentrated Cleaning Solution

- Feces Formed Element Control

- Sample Diluent

NHOM TEST NHANH

- H.Pylori Antibody Rapid Test
- FOB Rapid Test
- Dengue NS1 Rapid Test

- Astrovirus Rapid Test
3

- Norovirus Rapid Test e
- D-Dimer Rapid Test a-
- Dengue Rapid Test ===
- Dengue Combo Rapid Test——+—
- NT pro-BNP Rapid Test -
- Influenza A Rapid Test

[}

Website Facebook

[=]




cobas’
Elecsys PIVKA-Il & Elecsys GAAD

Xét nghiém cé do nhay va do chinh xac cao trong ho trg chan doan
ung thu biéu moé té bao gan nguyén phat (HCC)

Phoi hgp PIVKA-II va AFP tdng d6 nhay trong phat hién HCC giai doan sém

HCC giai doan sém chua co triéu ching. Giam sat dinh ky rat quan trong cho phat hién sém va diéu tri thanh céng

Siéu am Siéu am + AFP AFP + PIVKA-II
D6 nhay cho phat hién HCC giai doan sém DO nhay cho phat hién HCC giai doan sém D6 nhay cho phat hién HCC giai doan sém

45" 63" 87"

e © © o o e o o °
Tai liéu tham khdo: 1. Kao Wei-Yu, et al. Medicine Baltimore 2015;94(43):e1929. 2. Fitzmaurice T, et al. JAMA Onco 2017;3(12):1683-1691. 3. Henry L Y Chan et al. JGH Open: An open access journal of
gastroenterology and hepatology 2022;6 292-300

Phoi hgp PIVKA-Il va AFP cho dd nhay tét hon trong phat hién HCC?

P A s s 1.0
So sanh giilra phoi hop PIVKA-II + AFP va AFP —r ——
0.9 e
AFP® | AFP + PIVKA-II* s |I ;r’—'_
Do nhay o, 0.7 '
v . 0,
(tat ca céc ca HCC) TR 91.7% > oo
@ :
€ os
Do nhay (") :
S 36.4% ©
(HCC giai doan s6m)? 87 /° QA o4
AUC
D6 nhay o8
s - N o, o, - PN _ o,
(HCC giai doan muén)®! 64.8% 95.6% .~ AFP (HCC giai doan som): 84.5%(79.3-89.7%) °
—— AFP + PIVKA (HCC giai doan sém): 90.8%(86.6%-95.1%) 5
. 0.1 AFP (HCC giai doan mudn): 90.9% (86.8%-95.1%) °
DO dac hiéu 98.1% 82.2% oo == AFP + PIVKA (HCC giai doan muén): 96.8% (94.5%-99.1%) °
) 02 0.4 06 038 1.0
Gia tri diém c&t AFP: 20 ng/ml; Gia tri diém c&t PIVKA-II: 28,4 ng/ml 1- Do ddc hiéu
Thugc thir xét nghiém dinh Iugng PIVKA-II Chui s6 hitu s6 luu hanh: Cong ty TNHH Roche Viét Nam Tai li¢u tham khdo:
Elecsys PIVKA-II Tang 27, Toa nha Pearl Plaza, 561A Dién Bién Phu, Henry L'Y Chan et al. JGH Open.:
Ma san pham: 09015043190 Phudng 25, Quéan Binh Thanh, Tp. H6 Chi Minh An open access journal of
S6 luu hanh: 2301678DKLH/BYT-HTTB S6 van ban céng khai ndi dung va hinh thirc quang cao: gastroenterology and hepatology
Hang san xuat, nuéc san xuat: Roche Diagnostics GmbH, Dirc 132/24/QC/RV 2022;6 292-300
Chii s6 hiru, nudc chti sé hiru: Roche Diagnostics GmbH, Dtic Ma s6 tai liéu: MC-VN-01276
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Thuat toan
xét nghiém GAAD

Thuat toan xét nghiém IVD dau tién
ho trg chan doan sém ung thu biéu mo
t€ bao gan nguyén phat (HCC)

Gi6i thiéu GAAD

= GAAD - thuét todn chdn doan két hgp cac k&t qua xét nghiém AFP va PIVKA-II cling vdi gidi tinh va do tudi dé hé trg
chan doan ung thu bi€u mé t&€ bao gan (HCC) giai doan sém.3

= GAAD dudgc chi dinh cho ngudi trudng thanh dap ing céc tiéu chuan sau: da dugc chan doan bénh gan man tinh va dugc
khuyé&n cdo giam sat do t&ng nguy co phat trién HCC.3

= GAAD phai dugc bién ludn cling vé&i cadc két qua chan dodn va théng tin 1dm sang khac theo khuyén cédo quan ly thuc
hanh 1am sang chuén.?

Tai li¢u tham khdo 3. Elecsys GAAD Method Sheet. Reference: 09342192001

Két qua Két qua
Am tinh Duong tinh

Gender - Gidi tinh l + Diémcat: 2.57 v

(]
Elecsys® e
- %

D6 nhay TANG!

0 . 10
Elecsys® Age - Tugi
PIVKA-II
GAAD cho diém yéu té nguy co tir 0-10, d€ du doan kha nang
bénh nhan dé phat trién HCC.*
AFP N&u chi s6 dudi 2.57 thi k&t qua am tinh. N&u chi s& trén 2.57
Arp thi két qua duong tinh va cho thdy su gia tang nguy co HCC.
Siéu im T GAAD phai dugc bién luén cung véi cac két qua chan doan va théng tin
am o L 1am sang khac, va két qua xét nghiém phai thuc hién trén cung mot méu.
DcP (PIVKA-II)

Két hgp GAAD vgi Siéu am cai thién phat hién HCC ¢ giai doan sé6m*

100

32
>
-
=
[ =
<O
Q

GAAD Siéuam GAAD GAAD Siéuam GAAD +

+ Siéu am Siéu am

BCLC giai doan O BCLC giai doan A

Tai liéu tham khdo 4. The clinical utility of Elecsys GAAD score in the diagnosis of hepatocellular carcinoma, Ming-Lung Yu, APASL STC HCC 2022



BOYTE
PAI HOC Y DUGC THANH PHO HO CHI MINH
TRUNG TAM KIEM CHUAN CHAT LUGNG XET NGHIEM Y HOC

CHUONG TRINH NGOAI KIEM QCC UMP

Pat tiéu chuan:
V/ISO/IEC 17043:2023
V/1SO 9001:2015
V/1SO 13485:2016

1. HUYET HOC - TRUYEN MAU 4. VI SINH
e TONng phan tich té bao mau ngoai vi e Visinh lam sang
e Phét mau ngoai bién e Vi khudn nhuém soi
e Dinh nhém mau 5. KY SINH TRUNG
e Truyén mau co ban e Phét mau tim Ky sinh trung
e Truyén mau toan dién SOt rét (*)
2. HOA SINH e Soi phan tim Ky sinh tring
e Hda sinh Pudng rudt (*)
e HbA1C 6. SINH HOC PHAN TU’
e T6ng phan tich Nudc tiéu e Do tai lugng HBV
3. HUYET THANH HOC e Do tai lugng HCV
e Huyét thanh hoc Viém gan siéuvi Bva C e Phat hién HPV
e Huyét thanh hoc Ky sinh trung e Xac dinh HPV genotype
e Huyét thanh hoc Helicobacter pylori e Phat hién Mycobacterium

e Huyét thanh hoc Dengue virus (*) tuberculosis - DNA (*)
(*): Chu’o’ng trinh duy nhat tai Viéet Nam

) | RANDOX ||

18 Chuong trinh 32 Chuaong trinh 1 Chuong trinh
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BOYTE
PAI HOC Y DUGC THANH PHO HO CHI MINH
TRUNG TAM KIEM CHUAN CHAT LUGNG XET NGHIEM Y HOC

CHUONG TRINH BPAO TAO
Quan ly chat lugng & Ky thuat y hoc

Cac khoa Quan ly chat lugng

¢ Quan ly chat lugng theo Tiéu chi 2429 va tiéu chuan ISO 15189

+ Noi ki€ém & Ngoai kiém chat lugng XNYH - Diéu tra nguyén nhan
¢ Banh gid ndi bd - Xac dinh SKPH - Cai tién lién tuc

¢ Xdc nhan gid tri s&r dung phuong phdp xét nghiém

¢ Mua sadm va quan Iy TTB, héa chat, sinh pham, vat tu tiéu hao
¢ An todn sinh hoc trong phong xét nghiém

¢ S0 sdnh lién phong xét nghiém Hba sinh, Vi sinh, Giai phau bénh
+ Ung dung Six Sigma trong ndi kiém kiém sodt chat lugng XN

+ Ddo tao Bdnh gid vién hé thdng quan ly chat lugng xét nghiém

Cac khoa Ky thuat y hoc

¢ Ky thuat y hoc chuyén ngdanh xét
nghiém, Vi sinh, SHPT irng dung

¢ Nhan dién hinh thdi té€ bdo mdu trén
phét mdu ngoai bién va lam tay

¢ Truyén mau hién dai: nhirng théch thic
va Xu hudng mdi

¢ Cay, khdng ndm do, phién giai két qua

Cép nhat xu huéng méi ¢ Khdo sat tiéu ban mau
Giadng vién gidu kinh nghiém, thuc chién

Hoc di d6i véi hanh - dé ép dung « Lién hé E -E_
Ddo tao theo nhu cay, tai dia phuong ilz“mg kﬂ | :
Hinh thirc dao tao linh hoat E

TRUNG TAM KIEM CHUAN CHAT LUGNG XET NGHIEM Y HOC

131 Nguyén Chi Thanh, Phugng An Déng, Thanh Phé H6 Chi Minh
Pién thoai: (028) 38531058 | Email: ttkiemchuan@ump.edu.vn | Website: https:/qcc.ump.edu.vn



