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FOREWORD

Director General of Health Malaysia

YBhg. Tan Sri Dato’ Seri Dr Noor
Hisham Abdullah

athology Services are essential services provided by clinics and hospitals to aid clinicians
Pin disease management, particularly in the diagnosis and prognosis. Advancements
in the field of medicine, in tandem with the rapid changes in technologies, necessitate the
implementation of standard operational procedures in various disciplines. The arrival of this
comprehensive national policy will set forth the appropriate approaches in realizing the Vision
and Mission of the Ministry of Health (MOH), Malaysia. With this second edition of Operational
Policy in Pathology Services, the previous Departmental Policy of Pathology Services will
no longer be valid. The Operational Policy in Pathology Services (2nd Edition) will assist
organizationstooperateinanorderlymannerandoptimize servicedeliverytothe general public.
Itis acomprehensive policy that outlines all service aspects in all the Pathology Departmentin
the MOH facilities. Those involved in the provisions of pathology services may find this policy
will assist quality improvement strategies for their clients. | extend my congratulation to the
Medical Development Division of the Ministry of Health and the working committee for their
commitment to developing this document which sets the standard for laboratory services in
the Ministry of Health.

TAN SRI DAT DR NOOR HISHAM ABDULLAH
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FOREWORD

Deputy Director
General of Health Malaysia (Medical)

YBhg. Dato’ Asmayani Khalib

edical laboratory services are an integral component of the health system. Efficiency
M and effectiveness of both clinical and public health functions including surveillance,
diagnosis, prevention, treatment, research and health promotion are influenced by reliable
laboratory services. The Pathology services require collaboration with multiple disciplines to
provide for acomplete plan and implementation of care and services. The Operational Policy in
Pathology Services (2" Edition) will be able to provide information on the basic and specialised
services that are provided at the hospitals. | would like to take this opportunity to congratulate
the working committee for initiating and coordinating this effort. | hope that the quality of our
medical services will continue to improve in tandem with the Ministry’s mission to provide the
country with a holistic healthcare system.

DATO’ DR ASMAY. TI KHALIB
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FOREWORD

Head of Pathology Services

YBrs. Dr. Arni Talib

he universal need to convert an expansive mass of laboratory data into accessible, cost
Teffective and clinically usable information has continued to be a matter of increasing
significance throughout the medical community. The need for swift and clear information is
imperative in the daily practice of clinical pathology and also in diagnostic and management
decisions with treating clinicians. Nowadays, laboratory tests guide more than seventy percent
of medical decisions. They range from early disease detection and diagnosis confirmation right
up to personalised treatment plan.

Thediscipline has developed from providing basic and routine laboratory services into modern
multidisciplinary laboratories providing specialised diagnostic tests, training and research
services in Malaysia. Many of our medical laboratories have been accredited by Standards
Malaysia, complying to MS ISO15189.

| am thankful and greatly indebted to all my colleagues in various hospitals who shared with me
their invaluable time, and experience, gathering their thoughts and ideas for the development
of this document. | am very grateful to the Secretariat of the Medical Development Division,
Ministry of Health Malaysia, for the insightful advice and dedicated efforts in editing this
document and making it wholesome. Lastly, | sincerely hope that the content and information
of this new edition of our Operational Policy in Pathology Services(2" Edition) in the Ministry of
Health Hospitals serves its purpose.

Df. Arni Talib

10
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1. INTRODUCTION

The Pathology discipline in the Ministry of Health Malaysia (MOH) provides a comprehensive range of
services to hospitals and health clinics. Medical laboratory services are essential to healthcare as it
contributes to screening, diagnosis, prognosis determination and treatment monitoring of diseases.
A laboratory network service is available to meet the needs of all patients and healthcare personnel.
As clinical care becomes more complex, pathology involvement becomes crucial in multidisciplinary
team management. Advancement in technologies is adopted and aligned to MOH and Operational
Policy in Pathology Services.

The Operational Policy in Pathology Services applies to all the pathology laboratory servicesin MOH
hospitals and facilities. The document cuts across all disciplines in pathology, specifically Anatomic
Pathology, Chemical Pathology, Genetic Pathology, Haematology, and Medical Microbiology. It is
recommended to be used in healthcare planning for service delivery, resource management and
training, as well as finance allocation.

This policy covers key areas of laboratory services such as organisation, human resource, equipment
and infrastructure requirements. It is intended to guide healthcare providers, hospital managers
and policymakers on the requirement, operation and development of laboratory services in the
MOH hospitals. The document outlines optimal achievable standards following best practices and
guidelines. Necessary steps need to be taken for hospitals and health centres that do not fully meet
these standards. The document shall be reviewed and updated every 5 years or as the need arises.

12
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2. SCOPE OF SERVICES

The scope of pathology services includes Anatomic Pathology, Chemical Pathology, Haematology,
Medical Microbiology and Genetic Pathology. The service encompasses of;

. Consultancy and advisory services.

a
b. Outsourcing services for those tests which are not provided by any MOH laboratories.

1

Provision of External Quality Assurance (EQA) Programme.

o

Research and Development (R&D) activities.

o

Routine and urgent tests with specified laboratory turnaround time (LTAT).
Specialised tests in selected MOH laboratories.

Supervision and monitoring of Point of Care Testing (POCT).

> @

Technical evaluation of reagent kits and analysers.
i. Training for all categories of Pathology staff and individuals from other institutions.

j. Twenty-four (24) hour service for acute patient management.

14
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3. GENERAL POLICY

3.1 Basic and specialised services provided in the hospital laboratories are based on hospital
types as classified by MOH i.e. state, major, minor and non-specialist hospitals. (Appendix

1).

3.2 Regionalisation or centralisation of service shall be determined by workload, test
complexity, technical skill, expertise and cost-effectiveness.

3.3 Calculationandcollection of pathology laboratory workload data are done ina standardised
and coordinated manner across all MOH laboratories according to the latest “Guideline on
Standardisation of Workload Data Collection” for Pathology Services.

3.4 Referral tests shall be made possible between Ministry of Health (MOH) laboratories and
coordinated by respective state pathologists and heads of relevant disciplines.

3.5 Ifthescopeofthetestisnotavailable within MOH laboratories,outsourcing of service should
be arranged with accredited non-MOH laboratories. The laboratory shall be responsible
for facilitating the outsourcing process according to a standardised procedure.

3.6 Thereshallbeanestablished agreement for providing medicallaboratory services between
laboratories regardless of MOH or non-MOH facilities, including private institutions.

3.7 New services planned by MOH laboratories shall be coordinated by state pathologists and
the Head of Pathology Services, and the relevant pathology discipline.

3.8 New programmes to be introduced by MOH shall involve pathology service in the planning
and implementation to ensure the sustainability of resources and quality of testing.

3.9 Setting up new laboratories within MOH facilities shall engage pathology service in the
planning and implementation to meet the expected requirement.

3.10 Allmedical devices, including equipment, reagent, and consumables, shall comply with the
Medical Device Act (MDA) 2012.

3.11 Alllaboratory charges shall follow the latest Fees Act.

3.12 The pathology service is committed to compliance with Pathology Laboratory Act 2007.

16
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4. ORGANISATION

41 The Medical Development Division is responsible for the overall planning and development
of Pathology service in all MOH hospital laboratories in Malaysia. It shall be assisted by the
Head of Pathology Services, the Heads of Pathology Disciplines, State Pathologists, Heads
of related Allied Health Professions and Coordinators of Pathology Committees. (Appendix
4).

4.2 TheHead of Pathology Services shall be appointed by the Director-General of Healthandis
responsible for the planning and development of the Pathology Services.

4.3 Heads of Pathology Disciplines are nominated by the respective discipline fraternity and
shall be endorsed by the Head of Pathology Services. They are responsible for assisting
in the standardisation of practices, monitoring quality performance, proposing resources
required and training initiatives in the respective disciplines.

4.4  State Pathologists are appointed by the respective State Director of Health with the advice
of the Head of Pathology Services. They shall be a senior pathologist and preferably also
Head of the State hospital laboratory, responsible for planning and implementation of the
service in the State.

4.5 Heads of Allied Health Professions which consist of science officers of Biochemistry,
Microbiology, Genetic Pathology, Biomedical Science and medical laboratory technologist,
are appointed by the Director-General of Health with the advice of the Director of Allied
Health Division and Head of Pathology Services. They are responsible for the planning and
development of the respective professions.

4.6  Coordinators of MOH Pathology Committees shall be appointed by the Head of Pathology
Services and are responsible for the respective tasks (Appendix 4).

4.61 Asset

4.6.2 Finance

4.6.3 Human Resource

4.6.4 IT and Transportation

4.6.5 Pointof Care Testing (POCT)
4.6.6 Procurement

4.6.7 Quality and Accreditation
4.6.8 Researchand Development
4.6.9 Sub speciality

4.6.10 Training

4.6.11 Workload

4.7  Allthe appointed personnel mentioned above have a specific Term of Reference (TOR) and
hold office for a minimum of 2 years.

18
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Hospital laboratories without pathologists shall be headed by a resident medical officer
trained in laboratory services or a senior science officer in compliance with MS ISO
15189. In addition, there shall be regular hospital visits by a pathologist from the respective
discipline for professional and technical consultations.

19
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5. PERSONNEL

51 Human resources in pathology laboratories shall include but not be limited to pathologists,
medical officers, science officers, medical laboratory technologists, clerical staff and
healthcare assistants.

5.2 Head of Pathology Services shall coordinate with the head of disciplines/profession
and state pathologist to post and distribute pathologists, science officers, and medical
laboratory technologists to ensure appropriate placement.

5.3 Thedistribution of humanresources shall depend on the service needs based on workload,
service requirement, subspecialty distribution and geographical location (Appendix 8).

5.4  State and major specialist hospitals should have all major disciplines with an adequate and
appropriate number of pathologists and allied health personnel (Appendix 5).

5.5 Minor specialist and non-specialist hospitals should have at least three major disciplines:
Haematology, Chemical Pathology and Medical Microbiology, with an adequate and
appropriate number of pathologists and allied health personnel (Appendix 6 and 7).

5.6 Where specially trained personnel needed for the service are not available, contract
personnel can be appointed full-time or part-time.

5.7 Allstaff involved in technical activities shall be appropriately credentialed and privileged.
5.8 Head of Department
5.8.1 TheHeadof Pathology Department at the state hospital shall be a senior pathologist
appointed by the hospital director.

5.8.2 The laboratory in major and minor specialist hospitals shall be headed by a
pathologist appointed by the hospital director.

5.8.3 The laboratory in non-specialist hospitals or hospitals without pathologists shall
be headed by a trained medical officer in pathology or science officer, under the
supervision of a visiting pathologist, as appointed by the hospital director.

5.9 Pathologist

5.9.1 A pathologist shall be a medically qualified pathologist who has obtained a post-
graduate qualification in Pathology such as a Master in Pathology or its equivalent
and completed gazettementin MOH hospital.

5.9.2 A pathologist who has completed at least one (1) year of working experience after
the qualification should register with National Specialist Register (NSR).

510 Quality Manager

5.10.1 An appropriate and trained pathologist, medical officer or science officer shall
manage the Quality Management System in the laboratory. There should be a
Quality Manager in each department.

21
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511 Laboratory Manager

5111 An appropriate and trained medical officer, science officer or senior medical
laboratory technologist may be appointed to assist the Head of Department in
laboratory management.

5.12 Medical Officer

5.121 There shall be an adequate number of trained medical officers placed on a full-
time basis to cover for the disciplines of Pathology at the laboratory in all hospitals
including non-specialist hospitals (Appendix 5,6 and 7).

5.12.2 Medical officers shall be assigned to Pathology Departments. Priority shall be given
to medical officersinclined to pursue a career in Pathology.

5.13 Science Officer

5.13.1 Science officer (SO) shall be placed in all disciplines within the laboratory according
to their respective fields of expertise. The number shall follow the norm/ workload.
Refer to Minimum Requirements of Science Officer in MOH'’s Hospitals (Appendix
8).

5.183.2 There shall be at least one (1) senior science officer category C54 post in each
discipline in the state hospital.

5.13.3 Science officer shall carry out after hour duty including weekends and public
holidays when required.

514 Medical Laboratory Technologist (MLT)
5141 There shall be at least two (2) senior MLTs (U40) placed in every state to supervise
MLTs in hospital and public health laboratories.

5.14.2 Hospitals shall have an appropriate number of MLTs following the norms. There
shall be various categories of MLTs in hospital laboratories, minimally as follows:

i. U40 - state and major specialist hospitals

ii. U36/38 -state/ major specialist hospitals

i. U32 - state/ major/ minor and non-specialist hospital
iv. U29 - the major workforce of all laboratories

5.14.3 MLTs are required to perform after-hours duty including weekends and public
holidays.

5.15 Healthcare Assistant/ Pembantu Perawatan Kesihatan (PPK)

They shall function as personnel for sample receipt, sorting, packaging of specimen/
sample, sorting filing and dispatching of samples, results and any other extended duties
with training as determined by the HOD/ HOU.
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5.16 Clerical staff

Clerical work involves administrative and daily office duties including data entry, report
typing, sorting and filing documents, storekeeping and other non-technical works
determined by HOD/HOU.

517 IT personnel

All state and major specialist shall have dedicated IT officer(s) to manage Laboratory
Information System and other IT system that is related to pathology service

5.18 Autoclave operator

A competent autoclave operator shall provide the autoclave service in the laboratory. They
should have the necessary qualification and training.

23
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6. TRAINING

6.1 General

6.1.1  The heads of pathology disciplines, head of department and allied health profession
shall plan and identify specialised training needs and nominate suitable personnel.

6.1.2 All categories of staff in the Pathology Services should be allowed to attend relevant
courses during their service period to maintain efficiency and competency.

6.1.3 All personnel shall undergo orientation, training and scheduled educational
programmes.

6.1.4 Credentialing and privileging of laboratory personnel shall follow the national
requirement.

6.1.5 All personnel appointed on a contract basis shall be competent to carry out their
duties.

6.1.6  Training for specialised and subspecialised services shall be in a team approach
comprising a pathologist, SO and MLT.

6.1.7 Medical officers and technical staff shall undergo supervised training in a specific
discipline and be deemed competent.

6.1.8 Continuous schedule competency training shall be implemented for all categories of
staff to support routine and special tests.

6.2 Specific
6.21 Pathologist
6.211 The Head of Pathology Services and head of disciplines shall plan and

identify the subspecialty training needs and personnel.

6.2.1.2 Subspecialty/ area of interest training must be coordinated by the
Jawatankuasa Subkepakaran Perkhidmatan Patologi, KKM.

6.2.1.3 Pre-trainingexposureinalocalinstitutioninthechosenareaisencouraged
before going for the fellowship training abroad.

6.2.1.4 Placement of the trained personnel shall be according to the plan and
clinical needs/demands.

6.2.1.5 Post-training contribution shall be in the form of service development
and establishment /expansion of local training programmes.

6.2.2 Medical Officer

All medical officers posted to a Pathology unit without a resident pathologist should
be trained for at least three months in Pathology Department in the state/ major
specialist hospital.

25
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6.2.3 Science Officer

6.2.4

6.2.3.1 All newly employed science officers shall undergo training at the state
or major specialist hospital for three months before posting to minor
or non-specialist hospitals. The training should encompass laboratory
management, including techniques, stringent quality control protocols,
and budget and equipment procurement.

6.2.3.2 Subject Matter Expert for science officer will be recognized by Public
Services Department. Qualified science officer in specific niche area
may apply for Subject Matter Expert through processes which will be
determined by the Ministry of Health.

Medical Laboratory Technologist

All newly employed medical laboratory technologists to be posted to non-specialist
hospitals and Klinik kesihatan shall undergo at least two weeks of training at the
nearest hospital with a pathologist and fulfil the logbook requirement.
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7. SERVICE DELIVERY

Test directory is accessible at www.patologi.gov.my and through the hospital website/handbook.
A system shall be in place to ensure all tests are validated by pathologists or trained and competent
personnel (MO/ SO/ MLT).

71 Automation shall replace manual methods where available.

7.2  Standardisation of practices and procedures shall be implemented according to MS ISO
15189.

7.3 Pre-analytical
7.3.1 The Department of Pathology is responsible for providing a user manual to guide
sample collection, handling and transportation to the laboratory.

7.3.2 The test shall only be requested by registered medical and dental practitioners
involved in patient management.

7.3.3 Genetic tests shall only be requested by a specialist/consultant.

7.3.4 Therequest shall be made in the specified laboratory form, or electronically where
available as agreed by the organization. Verbal requests for additional tests are
discouraged. However, they should be considered on a situational basis and depend
on the sample’s stability and adequacy. These requests shall be documented,
specifying the person making the request, the date and time, and the reason for the
request.

7.4  Sample collection

7.41  Samplecollectionshall follow the guidelines provided by the Pathology Department.
7.4.2 MLTs should not perform phlebotomy in hospitals and health facilities.

7.5 Sample transportations

7.5.1 Mechanical transportation systems, e.g. pneumatic tubes, shall be made available
when there is a requirement for effective sample transport.

7.5.2 The sample transport system shall include the Emergency &Trauma Department
and intensive care wards.

7.5.3 The department is responsible for monitoring the transportation condition of
samples to the laboratory to ensure the quality of test results is maintained.

7.5.4 Patients are discouraged from bringing their samples to the laboratory.

7.6  Reception of samplein the laboratory

761  Thelaboratory shall have a dedicated area for sample reception.

7.6.2 Thelaboratory shall only accept samples from private and university hospital with an
established service agreement.
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7.6.3 Payment shall be made to the Unit Hasil of the respective hospital before sample
acceptance.

7.7  Analytical

771  Allmethods shall be validated before use, and all records are kept.

7.7.2 Clinicalinterpretation of test results/ reports shall only be made by a trained medical
officer or pathologist.

7.7.3 Routine diagnostic services that share a common instrument/method platform
encompassing Chemical Pathology, Haematology and Microbiology may preferably
be integrated into one central laboratory.

774 Thelaboratory shall participate in EQA Programme for each test item they offer.

775 If the EQA programme is unavailable, the laboratory shall consider other methods
(e.g.interlaboratory comparison) to determine the acceptability of test results.

7.8 Post Analytical

7.81 Critical value notification shall be practised according to national guidelines
(Improving Notification of Critical Result in MOH Hospitals, 2010) and Malaysia
Patient Safety Goal, Guidelines & Implementation 2020).

7.8.2 Alltestresults shall be reported within stipulated LTAT that reflect clinical needs.

7.8.3 Laboratory results should be released to the authorised requestor and not directly
to the patients themselves.

7.8.4 All patients’ records and samples are to be retained as required by guidelines and
regulations.

7.8.5 All referrals for a second opinion shall be arranged through liaising pathologists of
both laboratories. Records or specimens shall not be transferred from the primary
laboratory without the approval of the pathologist in charge of the laboratory.

29
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DISCIPLINES

Anatomic Pathology (AP)

8.1.1  Anatomic Pathologists should only be posted to the identified AP centres according
to the norms based on workload. (Appendix 8).

8.1.2 Identified AP centres should have at least two (2) in-house anatomic pathologists.

8.1.3 All AP centres shall have at least two SO and adequate numbers of MLT and clerical
staff based on the workload at the centre.

8.1.4 Frozen section service must be retained in the major specialist hospitals, which
have been identified as the AP centres. Requests for frozen section service shall be
on an appointment basis and shall be made at least 24 hours before the scheduled
procedure except for transplant cases. Facilities for frozen section services shall
be made available near the OT set up, complete with an effective communication
system.

8.1.5 Trainedcytotechnologists shall be posted to the designated gynaecological cytology
centres.

8.1.6 All FNAC procedures can be done either by anatomic pathologists or by trained
doctors/clinicians.

8.1.7 Allclinical autopsies shall be performed with input from a team of doctors, including
the pathologist and clinician managing the case.

8.1.8 Subspecialty service shall be provided by the regional centres or central referral lab
if the speciality is not available in the AP centres.

8.1.9 Training shall be geared towards the needs of the service. All sub-specialisation will
be developed in phases and numbers following the clinical demand.

Chemical Pathology

8.21 State hospitals shall be the referral centre for all Chemical Pathology services within
the state.

8.2.2 The state chemical pathologist will coordinate and arrange with other MOH regional
chemical pathology or national centres to ensure appropriate services.

8.2.3 Therapeutic Drug Monitoring (TDM) service shall be performed in the chemical
pathology laboratory.

8.2.4 Endocrine, Tumour markers, TDM tests shall be performed at specialist hospitals.

8.2.5 All state hospitals should have at least two (2) chemical pathologists, while major
and minor hospitals should have at least one chemical pathologist. In addition, non-
specialist hospitals should have at least one science officer with three years of
related working experience. Other numbers should be considered with increasing
workload.

8.2.6 Drug of Abuse (DOA) - Screening and confirmatory tests will be done at centres
equipped with Gas Chromatography/Mass Spectrometry (GCMS).
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8.2.7 Inborn Error of Metabolism (IEM) testing is performed at Hospital Tunku Azizah,
Kuala Lumpur and Institute for Medical Research (IMR).

Medical Microbiology

8.31 State hospitals shall be the referral centre for microbiology services within the state.
To ensure the availability of appropriate services, State Medical Microbiologist will
coordinate and arrange with other MOH regional microbiology or referral centres.

8.3.2 Stateandmajor specialisthospitals shallhave atleasttwo (2) medical microbiologists.
The numbers may be added according to the norms based on workload and the
function of the laboratory as a regional or national referral centre (bacteriology,
virology, mycology, parasitology or immunology centres). In addition, medical
microbiologists may be placed in a minor specialist hospital according to service
needs.

8.3.3 Thereshall be at least one trained medical officer placed in state and major specialist
hospitals full-time to support diagnostic medical microbiology services.

8.3.4 Routine culture and antimicrobial testing shall be performed at all state and major
specialist hospitals. It may be performed at a minor specialist hospital if a resident
medical microbiologist is available or the transport time to the referral centre is
expected to be prolonged (more than 2 hours). A minor hospital providing culture
and sensitivity shall have two (2) science officers in the absence of a medical
microbiologist. They will be supervised by a medical microbiologist from the nearest
hospital.

8.3.4 State and major specialist hospital laboratories shall offer 24-hour microbiology
services. The minimum test to be offered are as follows:

i. Blood, cerebrospinal fluid and sterile body fluid culture.

ii. Gram stain and cell count for cerebrospinal fluid /sterile body fluid
iii. Gram stain for corneal scraping

iv. Malaria detection in blood.

v. Routine infectious disease screening for cadaveric organ(s) donor and
recipient of this organ(s)

8.3.6 Result for needle stick injury shall be made available within 24 hours of injury.

Haematology

8.41 State hospitals shall be the referral centre for Haematology services within the
state. To ensure the availability of appropriate services, state haematologists will
coordinate and arrange with other MOH regional haematology or referral centres.

8.4.2 There shall be at least two (2) haematologists in the state hospitals and one
haematologist in major and minor specialist hospitals. Additional haematologists are
placed according to the workload and service needs.

8.4.3 There shall be at least two (2) science officers in the haematology laboratory in the
state hospital and one in major specialist hospitals, preferably biomedical graduates.
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8.4.4 There shall be adequate MLT placed according to the norms set and specialisation
of tests offered.

8.4.5 The range of specialised tests to be provided by the state hospital shall include but
not be limited to FBP, Haemoglobin analysis, Bone marrow aspirate/trephine smear,
Kleihauer test, Osmotic fragility test, Mixing test, Factor VIl and IX assay, Factor
inhibitor/Bethesda assay, Lupus anticoagulant test and CD4/8 enumeration.

8.4.6 The range of specialised tests provided by the major and minor specialist hospital
shall include but not be limited to FBP, bone marrow smear and mixing tests.

8.4.7 Subspecialty services shall be provided by the regional centres or central referral
lab.

8.4.8 A transfusion specialist/s shall manage the laboratory transfusion service in the
state hospital. However, haematologists may manage the transfusion service in the
major and minor specialist hospitals (in the absence of a transfusionist).

Genetic Pathology

8.51 Genetic Pathology is an integral part of the pathology discipline as the practice
of medicine now has evolved to be personalised, predictive, preventive and
participatory.

8.5.2 To address this, Genetic Pathology must be directly connected to the strategic
planning with the clinical teams. For this purpose, an inherent indirect link with the
Medical Development Division (Cawangan Perkembangan Perkhidmatan Perubatan
- Unit Perkhidmatan Obstetrik Ginekologi dan Pediatrik) is essential. The rationale for
theseis:

a. Genetic Pathology needs a powerful, cost-effective, intelligent, digitised,
innovative strategy for screening, risk stratification, early detection,
monitoring and efficacy of aninterventionin prenatal disorders, malignancies,
congenital anomalies and rare diseases. A robust genetic diagnostic
testing, up-to-date bioinformatics test systems, molecular analysis, artificial
intelligence and machine learning is the way forward. Genetic testing
is not only applicable in common disorders (i.e. prenatal, paediatrics,
neurodegenerative, autism, neuropsychiatric, and endocrine disorders), but
it is also an essential diagnostic tool in rare diseases, disorders of sexual
differentiation and cancer genetic diagnostics. This is an evolving, state-
of-the-art, specialised diagnostic applicable across medical and surgical,
paediatrics and adult disciplines.

b. Inaddition, genetic testing is expensive, niche speciality. For this, we need to
tap into the budget of other disciplines like Orphan Drug, In-vitro Fertilisation,
Disorders of Sexual Differentiation and the National Genetic Committee to
ensure intelligent, sustainable patient-centred service delivery.

c. The technical platforms used in Genetic Pathology complement each other
in the analytical test process, and these Molecular Genetic platforms are
applicable in diagnostic work across all disciplines.

8.5.3 The Head of Genetic Pathology appointment is based on merits, experience and
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fellowship qualification(s) in Genetic Pathology by Head of Pathology Services with
endorsement by the Genetic Pathology fraternity.

8.5.4 The Head of Genetic Pathology and the Head of Pathology Services shall coordinate
all new services planned by any MOH laboratories involving genetic testing. This can
be achieved by smart reorganisation and optimisation of human resources, funds
and facilities to solve increasing workload issues.

8.5.5 A minimum of six (6) in-house genetic pathologists is needed to manage the national
genetic referral centre. There shall be adequate numbers of qualified medical
officers, subject matter experts (SME), SO, MLT and clerical staff based on technical
skills and expertise. Additional numbers of residential genetic pathologists and
genetic-based laboratory personnel may be required with increasing workload and
test complexity.

8.5.6 The Genetic Pathology will pave the way for industrial/specialisation/sub-
specialisation training programmes to cater to the expanding national clinical
demands and needs.

8.5.7 Testduplicationshall be avoided at all costs to prevent dilution of budget and wastage
as thisresultsin a financial burden to the healthcare system. The operational funding
in setting up duplicated tests should be effectively channelled to develop other
genetic tests that have not been offered yet. Coalescence of Genetic Pathology
testing, including molecular diagnostic, should address common platform use in
Genetic Pathology and other disciplines. The country needs a carefully coordinated
approach to laboratory testing to ensure the most cost-effective, sustainable and
meaningful Genetic Pathology service.
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POINT OF CARE TESTING (POCT)

POCT services shall be implemented in line with the current National Point of Care Testing
Policy and Guidelines.

POCT services shall be coordinated by the POCT Committee at all levels and implemented
in consultation with the pathologist or the science officer (in the absence of a resident
pathologist).

The POCT Committee shall ensure fast, safe, effective management and use of POCT
devices that fit for the intended purpose.
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10. SATELLITELABORATORY

The hospital shall have a central pathology laboratory to optimise resources. If a satellite laboratory
is required, it shall be under the purview of the head of pathology department and hospital director.

101 Pathology services shall provide technical advice and consultation.
10.2 Pathology services also encompass training and research.
10.3 Alllaboratories shall be equipped with Laboratory Information System.

10.4 There shall be standardisation of test names, test codes and test methods (where possible).
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FACILITIES & EQUIPMENT

Facilities
1111 Laboratories in MOH Hospitals shall have adequate and conducive functional areas
inclusive of storage space.

111.2 The laboratory shall have adequate space and environment suitable for the task to
be undertaken.

111.3 Laboratory and office facilities include lighting, ventilation, communication system,
electrical source, water, waste disposal and air condition.

111.4 Storage facilities are essentials to ensure the integrity of sample materials,
documents, equipment, reagent, records and results.

111.5 Staff facilities such as washroom, on-call room, prayer room, pantry, locker and the
changing room shall be made available.

111.6 Safety facilities and devices including eyewash station and emergency shower shall
be made available.

Equipment
11.21 General

11.211  The laboratory shall be equipped with the minimum standard list of
equipment based on the level of hospital and workload (Appendix 9).

11.21.2 Allcritical equipment shall have a backup unit or at least a contingency plan
in the event of a breakdown.

11.2.2 Procurement

11.2.21 Procurement of equipment utilizing reagent is preferably made through the
purchase of reagent with equipment placement.

11.2.2.2 All proposed procurements shall be submitted to the Head of Pathology
Services and/or State Director of Health.

11.2.2.3 All equipment procured shall meet the specifications for the standard
methodology used.

11.2.24 The list of equipment procured is to be maintained by Jawatankuasa
Peralatan Perkhidmatan Patologi Kebangsaan.

11.2.2.5 Referral shall be made to the state pathologist or head of discipline for any
equipment donated for its suitability, usage and location. Acceptance of the
donation must follow the current MOH Treasury circular.

11.2.3 The performance and verification of its suitability for use shall be determined as part
of the commissioning process before it can be used for service.

11.2.4 Proper testing and commissioning of all newly acquired equipment must be
conductedin the presence of the end-user, supplier, representative from concession
company and related hospital support service personnel, after which the equipment
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must be entered into the hospital asset list.

11.2.5 Procurement of equipment and reagents must adhere to Akta Tatacara Kewangan
1957, Arahan Perbendaharaan (Pindaan 2008) and 1 Pekeliling Perbendaharaan (1PP).

Maintenance

11.31 All equipment shall have planned preventive maintenance and shall be following the
manufacturer’s recommendation.

11.3.2 Certainidentified equipment shall be maintained and repaired by qualified personnel.
Training

The vendor shall provide adequate training to ensure the competency of the
laboratory staff before the equipment is used.
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LABORATORY INFORMATION MANAGEMENT AND
COMMUNICATION SYSTEM

General

The laboratory information includes the management of data and information contained in
computer and non-computerized systems.

Laboratory Information System (LIS)

All hospital laboratories shall have a Laboratory Information System (LIS) suitable for the
scope of their service. The strategic goal is to ensure seamless sharing of complete, up
to date, accurate, and protected laboratory data among service providers i.e. national
electronic laboratory record. Pathology services should be consulted for any planning and
implementation of new LIS.

12.21 LIS should be able to interface with other LIS and information system in MOH.

12.2.2 The LIS may be extended to the user locations where viewing or printing of the
reports can be done with appropriate security procedure.

12.2.3 The system shall have a provision for efficient data backup with minimum downtime.

12.2.4 The laboratory shall have a contingency plan in the event of downtime. The data
integrity shall be verified upon recovery of downtime.

12.2.5 The system shall provide data mining capability as required by laboratory operation.

12.2.6 The relevant LIS and procedure documentation shall be reviewed regularly as
required by respective hospital.

12.2.7 There shall be a provision for upgrading the LIS when available.

12.2.8 Datacollection, processing, recording, reporting, storage and retrieval shall comply
with MS ISO 15189:2014.

12.2.9 Adequate training shall be made available to staff to handle the LIS.

Data security

12.31 The LIS programme shall be adequately protected from unauthorized access and
safeguarded against tampering or loss.

12.3.2 The HOD shall define the authorized users and their level of access to the LIS
programme or its data.

12.3.3 Appropriate security measures shall comply with the relevant data security act.
(Malaysian Communications and Multimedia Commission Act 1998 and User
Access Control Policy and Guidelines, Dec 2011).
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13. TRANSPORTATION

131  Transportation of clinical samples shall be the responsibility of the pathology service. It shall
meet the requirement of MS ISO 15189 and Standard Operating Procedure for Transport of
Biological Specimens in Malaysia 1st Edition 2012.

13.2 The scope of services shall encompass sample handling after collection, sample packaging,
transportation, and laboratory report delivery within MOH facilities and external laboratories.

13.3 The choice of transportation mode depends on sample type to ensure biological safety and
sample integrity.

13.4 The pathology services shall take an active role in training personnel involved in sample
collection, packaging, and transportation.
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14. QUALITY ASSURANCE AND LABORATORY
ACCREDITATION

141 Quality Assurance

1411  MOH hospital laboratories shall participate in performance monitoring programmes
conducted or coordinated at the national, ministry or state level, which are
applicable without exception, such as the Laboratory National Indicator Approach
(NIA), Key Performance Indicators and Patient’s Safety Goals. The laboratories shall
also monitor the indicator achievements and take appropriate corrective actions for
shortfalls encountered.

141.2 The state pathologists shall provide direction and leadership to enhance and
strengthen quality assurance activities.

141.3 The state pathologists shall initiate and implement quality improvement activities for
the state.

141.4 The state pathologists shall ensure participation, monitor performance and
coordinate the compilation and submission of quality improvement reports for all
laboratories under their supervision.

1415 All MOH hospital laboratories shall promote, participate and implement quality
improvement activities.

14.2 Accreditation
14.21 AllMOH hospital laboratories are to be accredited to the MS ISO15189.
14.2.2 Allaccredited laboratories shall maintain the MS ISO 15189 accreditation status.

14.2.3 The state pathologists shall provide leadership, guidance, training and resources
to all the hospitals within their state to achieve and maintain the MS ISO 15189
accreditation.

14.2.4 All MOH hospital laboratories shall seek MS ISO 15189 accreditation for all tests
done in-house unless there is a valid reason for an exception.

14.2.5 All MOH hospital laboratories shall continually improve the quality and strengthen
the pathology service provided to meet the current demands of patient care and
patient safety.

14.2.6 Pathologists within a state shall provide supervisory and advisory services to
hospitals without such speciality. However, this function can be extended to
hospitals in the neighbouring state if required.

14.2.7 State pathologists and/or heads of pathology department of supervising hospitals
shall ensure

14.2.8 Provide professional and technical advisory services to the health clinic laboratories
within the State or district under their supervision.

14.3 Technical evaluation of reagent kits and analysers.

14.31 Pathology service in MOH hospitals shall evaluate reagent kits, analysers and POCT
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test kits.

14.3.2 Technical evaluations can be performed within the purview of the Jawatankuasa
Evaluasi Teknikal Perkhidmatan Patologi KKM scope of activity, independently or in
collaboration with other institutions/organisations.

14.3.3 Alltechnical evaluations carried out shall be included in the evaluation registry.

14.3.4 All technical evaluations performed shall have detailed, and summary performance
reports.

14.4 Provision of External Quality Assurance (EQA) programme
14.41 Currently offered EQA programme shall be maintained and enhanced.
14.4.2 New EQA programme shall be developed according to service needs and capability.
14.4.3 EQA programme provided shall be accredited to MS ISO 17043.

14.4.4 Separate operational budget shall be made available to provide the currently offered
and newly developed EQA programme.
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15. BUDGET AND FUND MANAGEMENT

151 Head of Pathology Services, state pathologists and heads of pathology department are
responsible for planning and managing allocation of the operational budget at different
levels of service.

15.2 Budget planning shall include but not be limited to the reagent, consumables, equipment,
training, EQA programme subscription, accreditation fees and outsourcing.

15.3 Proposal of anew clinical program that requireslaboratory support shallinclude an allocation
for pathology service.

15.4 All new pathology services to be introduced shall align with clinical speciality requirements
and are subject to the detailed proposal, including budget approval.

15.5 Extension or expansion of pathology service shall be based on workload and clinical
speciality needs.

15.6 Sufficient budget allocation, human resources and equipment need to be provided when any
pathology services are being taken over from another government centre/institute.

15.7 Pooled procurement of reagent or equipment should be implemented where possible.

15.8 To achieve the most cost-effective, sustainable and meaningful pathology service,
reorganisation and optimisation of resources shall be implemented.
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16. SAFETY

16.1 Laboratory Safety Manual shall be made available in all laboratories, and its content shall
comply with relevant statutory acts and regulations as follow:

i. Occupational Safety andHealth (Use and Standard of Exposure Chemical Hazardous
to Health) Regulations 2000(USECHH Regulations).

ii. Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of
Hazardous Chemicals) Regulations 2013 (CLASS Regulations).

iii. Guidelines on Chemical Management in Healthcare Facilities Ministry of Health
2010.

iv. Policies and procedures on infection, prevention and control (3rd Edition. Ministry
of Health)
16.2 All personnel shall be given adequate training in laboratory safety.
16.3 The laboratory shall have a disaster preparedness plan.
16.4 The laboratory shall be equipped with an appropriate fire-fighting system.

16.5 Measures shall be taken to comply with safety and quality standards as required by MS ISO
15189.
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17. RESEARCH AND DEVELOPMENT

171 There shall be active participation and support for research and development geared
towards service needs and growth.

17.2 All research shall comply with relevant legislation, regulations, codes, and guidelines
applicable from time to time.

17.3 All research conducted in MOH laboratories shall be formally registered to the Institute for
Clinical Research and must comply with NIH Guidelines for Conducting Research in Ministry
of Health Institutions and Facilities.

17.4  Priority in research or project should include studies to improve service delivery and patient
safety.

175 An efficient networking system shall be established between the MOH, universities and
private laboratories to ensure equity of intellectual property and accessibility of specialised
and sub-specialised Pathology services throughout the country.
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APPENDIX 2: LIST OF TESTS ACCORDING TO HEALTHCARE LEVEL

ANATOMIC PATHOLOGY
Primar Non- Minor Major State Regional
Test Care y Specialist | Specialist | Specialist Hospital /Referral
Hospital Hospital Hospital P Centre
A.HISTOPATHOLOGY
Routine HPE (surgical v v v
pathology)
Frozen section v v v
Clinical autopsy v v v
Ancillary tests
Histochemistry v v v
method
Immunohistochemistry v v v
method
Immunofluorescence v v v
method
Enzyme histochemistry Vv v
method
Molecular diagnostic v
tests
FISH method v
PCR method v
B.CYTOLOGY
GYNAECOLOGICAL
PAP smear v Vv v
conventional
PAP smear liquid based v v v
NON-
GYNAECOLOGICAL
Body fluid cytology v v v
(include CSF,
Pericardial fluid, pleural
fluid, peritoneal fluid,
synovial fluid etc)
Brushing cytology v v v
(include Bronchial
brushing, CBD
brushing etc)
Cyst fluid v Vv v
Imprint cytology v v v
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre

FINE NEEDLE
ASPIRATION
Fine needle aspiration Vv v v
cytology
Radiological guided v N v
cytology
Endoscopic guided v v v
cytology

Note:

1. Ancillary tests available in AP centres are according to the need of the centres

2. Some specific tests are only available in referral AP centre
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CHEMICAL PATHOLOGY
Test Pgr::y Sp::i';list Sph:::r‘i;;ist S[::Ieta:ji;:;st Hiz:ifal 7:&:::::
Hospital Hospital Hospital Centre
ROUTINE
CHEMISTRY
1 | Alanine transaminase | v v v v v v
2 | Albumin v v v v v v
3 | Alkaline phosphatase v v v v v
4 | Ammonia v v v v
5 | Amylase v v v v v
© | Toanseminase v / y v v /
Bilirubin Total v v v v v v
8 | Bilirubin Direct v v v v v v
Blood gases v v v v v
10 | Calcium v v v v v
11 | Chloride v v v v v v
12 | Cholesterol v v v v v v
13 | Creatinine v v v v v v
14 | Creatinine Kinase v v v v v
Creatinine Kinase
15 | Isoenzyme v v v
(CK-MB)
16 | Creatinine clearance v v v v v
17 | C-Reactive Protein v v v
18 | CSF Biochemistry v v v v
o | gt « HIEEE
20 | Glucose v v v v v v
21 | Glucose Tolerancetest | v v v v v v
o ftmomy R
23 | Lactate v v v v
24 II5ae(;1t;lcti(raogenase v v v v v
25 | Magnesium v v v v v
o6 |uanatvey [
quantitative (qualitative) | (qualitative) | (qualitative) | (qualitative) | (qualitative) | (qualitative)
27 | Osmolality Vv v
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Primary No.n - Mir!or. Maj.or. State Jealond
Test Care Specn?llst Specua'nlnst Specne_llnst Hospital /Referral
Hospital Hospital Hospital Centre

28 | pH,body fluid v v
29 | Phosphate, Inorganic v v v v v
30 | Potassium v v v v v
31 | Protein, total v v v v v
32 SthillJ)cing sugar (urine/ J v
33 | Stool Occult Blood v v v v v
34 | Sodium v v v v v
35 | Triglyceride v v v v v
36 | Troponinl/ Troponin T N v Vv
37 | Urea v v v v v
38 | Uric Acid v v v v v
39 | Urine Biochemistry v v v v v
40 | Urine Microscopy v v v
2 :Jc;il:\:l il:’arg\? g)ancy Test J J v v J
42 | Urine Hemoglobin Vv v

ENDOCRINE
43 go?fadsrtcggne (17-OHP) v v
44 | ACTH v v
45 | Aldosterone v v
46 2:::;) '(I)'zi;roglobulin v v
a7 | s N
o |t R

Thyroid Microsomal
49 | Antibody/ Thyroid Vv v

Peroxidase antibody
50 | Catecholamine Vv Vv
51 | Calcitonin v v
52 | Cortisol (blood) v v v
53 | Cortisol (urine) v v
54 | Cortisol (salivary) v v
55 | C-Peptide v v
56 | DHEA-S v v
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Primary No_n - Mir!or_ Maj_or_ State i ]
Test Care Specn?llst Specua'nlnst Specne_llnst Hospital /Referral
Hospital Hospital Hospital Centre
57 | Estradiol v v v
so | e St NI
59 _Il-'_ggtcstlonal Endocrine J J v
60 | GrowthHormone v v
61 | Insulin v Vv
2 | Feuinitocrons e
Intact Parathyroid
63 | Hormone v v
(IPTH)
64 | Luteinising Hormone Vv Vv v
65 | Macroprolactin Vv v
66 | Metanephrine v v
67 | Progesterone v v v
68 | Procalcitonin v Vv
69 | Prolactin Vv v Vv
70 | Renin v v
71 | SHBP v v
72 | Testosterone v v
73 | Thyroglobulin v v
74 | Thyroxine Free (FT 4) v v Vv
75 Lfcl));r:?;dnztlmulatmg J J J
METABOLIC
76 Anti-Glutamic acid Ny
decarboxylase (GAD)
77 | Anti-islet cells (ICA) v v
Anti-Insulinoma-
78 | Associated Antigen2 v Vv
(IA2) /ICA512
79 | VitaminB12 v v v
80 | 25-OH-VitD v v
81 | Ferritin v v v
82 | Folate v v v
83 | Fructosamine v Vv
84 | HbAlc v v v v v
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre
85 | Iron N v v v
Iron Binding Capacity,
86 | Total (TIBC) v v v v
87 | Transferrin v v
TUMOR MARKERS
88 | Alpha - fetoprotein v v v
89 | Beta-HCG v v v
90 | CA125 v v v
91 | CA153 v v
92 | CA19.9 v v
Carcinoembryonic
93 Antigen v v v
Prostate Specific
94 | Antigen (PSA), Total v v v
Prostate Specific
95 | Antigen (PSA), Free v v
PROTEIN AND
PROTEOMICS
96 | Alpha-1Antitrypsin v v
Alpha-1Glycoprotein
o7 (Orosomucoids) v v
98 | Alpha-2 Macroglobulin v v
99 | Beta-2 Microglobulin Vv Vv
100 | Complement 3 (C3) v v
101 | Complement 4 (C4) v v
102 | Caeruloplasmin v v
Cryoglobulin
103 (Screening) v v
Cryoglobulin
104 (Confirmation) v
105 | Free Kappa Light Chain v v
Free Lambda Light
106 Chain v v
108 | Haptoglobin v
109 | Immunoglobulin A (Ig A) Vv
1o Immunoglobulin G J J

(IgG)

65



Operational Policy in Pathology Services

Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

M

ImmunoglobulinM
(IgM)

v

v

12

Immunoglobulin E (Ig E)

v

13

Myoglobin

14

Protein Electrophoresis

115

CSF Oligoclonal

16

Interleukin-6

<

THERAPEUTIC DRUG
MONITORING

17

Amikacin

18

Carbamezepine

119

Cyclosporine

120

Digoxin

121

Everolimus

S S S R S

LS S S N

122

Gentamycin

<

<

123

Lithium

124

Methotrexate

125

Mycophenolic Acid
(MPA)

126

Phenobarbital

127

Phenytoin

S O R RS

128

Sirolimus

129

Tacrolimus

130

Theophylline

131

Valporoic Acid

132

Vancomycin

SR RN Y AN AN A Y-S RN ES

CLINICAL
TOXICOLOGY

133

Acetaminophen

134

Alcohol (Ethanol)

135

Benzodiazepine

L S N N B S L

136

Carboxyhemoglobin

137

Cholinesterase

S S I U LS
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre

138 | Methanol N J
139 | Methemoglobin Vv Vv
140 | Paraquat,Urine N v v v
141 | Salicylate v v v

DRUG OF ABUSE v
142 | Amphetamine v v v
143 | Cannabinoids v v v
144 | Codeine v v
145 | Dextromethorphan v v
146 | Ephedrine v v
147 | Ketamine v v
148 | Methadone
149 | Methamphetamine v v v

Methylenedioxyethylamphetamine
150 | (MDEA)

Methylenedioxymethamphetamine
151 (MDMA) v v
152 | Monoacetylmorphine v v
153 | Nimetazepam v v
154 | Nitrazepam v v
155 | Norephedrine v v
156 | Norketamine v v
157 | Opiate (screening) v v v v v

Morphine
158 (Confirmatory) v v v
159 | Phentermine v Vv

TRACE ELEMENTS
160 | Cadmium v v
161 | Chromium v Vv
162 | Copper v v
163 | lodine v v
164. | Lead v v
165 | Mercury v v
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre
INBORN ERROR OF
METABOLISM
Screening for Inborn
166 Error of v v
Screening Serum
167 Amino Acid v v
Quantitative Serum
168 Amino acid v v
Quantitative Organic
169 Acid v v
170 | Carnitine v v
171 | Orotic acid Vv v
172 | Homocysteine v v
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HAEMATOLOGY

Operational Policy in Pathology Services

Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

GENERAL
HAEMATOLOGY

—_

Full Blood Count

Reticulocyte Count

ESR

Full Blood Picture

PT/INR*

APTT*

L L R RS

Fibrinogen *

D-Dimer*

O | (N[O |~ |W]|N

Mixing Test **

SN S R N L N N RS

S RN R RN N N L RS

A R A N N N N RS

SRS A YA Y E Y AN RS ETES

BONE MARROW
ASPIRATE /
TREPHINE

10

BMA smear

1

Routine stains (MGG
& Perls))

Special stains

HAEMOLYTIC
ANAEMIA, RED
CELLSAND
HAEMOGLOBIN
DISORDERS

Hinclusion test***

Sickling test***

Kleihauer test

Osmotic fragility tests

SN R RS

SN R RS

Molecular diagnosis of
Thalassaemia/
Hemoglobinopathy

G6PD screening

G6PD assay

Pyruvate kinase assay

(O]

Other red cellenzyme
assays

oS

Osmotic fragility test

HEMOSTASIS /
THROMBOSIS
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre

24 | Factor VIl & IX assays v v

25 | Factors Inhibitor assay Vv v

26 Other Coagulation J
Factor assays

27 | Reptilase Time v
Antiphospholipid test:

28 LA assay v v
Antiphospholipid

29 | test: ACL&B2GP1 Vv
Antibodies

30 | VWF Profile v
Platelet aggregation

st test v

32 | APC Resistance v
Anti-thrombin lll

33 antigen / activity v

34 Pro.tgln Cantigen/ J
activity

35 Pro_te_ln Santigen/ J
activity
Molecular diagnosis

36 | ofbleedingand v
thrombotic disorder
IMMUNOPHENOTYPING
Immunophenotyping

37 | (IPT) for leukaemia/ v v
lymphoma
T-lymphocytes subset

38 | enumeration (CD4/ Vv N
CDS8)

39 | CD20 quantitation

40 | Double Negative T Cell
PNH

4 Immunophenotyping v
Platelets Glycoproteins

42 . v
Immunophenotyping
Lymphocyte subsets

43 analysis for immune v
disorders (CD3/CD4/
CD8/ CD19/NK)
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre
MOLECULAR
HEMATOLOGY
NON- MALIGNANT
44 | G6PD oS
45 | Haemophilia v
46 | Thrombophilia v
MOLECULAR
HEMATOLOGY
NON- MALIGNANT
Thalassaemia/
47 | Haemoglobinopathy a N
globingene
Thalassaemia/
48 | Haemoglobinopathy B Vv
globingene
MOLECULAR
HAEMATO-
ONCOLOGY
49 Mutation/translocation v
detectioninleukaemia
50 | BCR-ABL1Qualitative N
51 Molecular quantitative v
BCR-ABL1P190
Molecular quantitative
52 | BCR-ABL1P210 v v
Molecular quantitative
53 | pML-RARA v
54 | AML Mutation Study Vv
Myeloproliferative
55 | neoplasm mutation N
study
Chronic myeloid
56 | leukaemiamutation v
study (T3151gene)
Minimal residual
57 | disease (MRD) for Vv
acute leukaemia
BCR-ABL1Kinase
58 | Domain Mutation v
Analysis
59 | Chimerism N
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Prima Non- Minor Major State Regional
Test Carery Specialist Specialist Specialist Hospital /Referral
Hospital Hospital Hospital P Centre
Offeredin
60 Molecular tests for Volecalar
lymphomas Histopathology
HAEMOPOIETIC
STEM CELL
TRANSPLANTATION
Stem cell processing &
61 . . v
manipulation
Cryopreservation
62 (HSCand T cells) v
63. | CD34 enumeration N
64 | Buffy coat enrichment N
65 | RBCdepletion v
66 | Plasmadepletion v
67 | TCRap/B celldepletion Vv
68 | CD34 Selection N
Notes:

1.
2.

OS-outsourcing

Basic coagulation tests (PT/INR and APTT) are available in all hospitals. Extended basic coagulation tests (DIVC

screening) are offered in specialist hospitals *

3. Interpretative test requiring clinical correlation must be reported by resident Pathologist or competent medical officers
or referred to Haematologist at nearest specialist or cluster hospital (e.g.mixing test) **

4. Hb Analysis is offered at State hospitals and selected Major specialist hospitals depending on workload. Supplementa-
ry tests e.g. H-Inclusion and Sickling tests are recommended to be made available in the laboratory***
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MICROBIOLOGY
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

BACTERIOLOGY

Air sampling culture

Biological indicator-
Attest/ Spordi

Cell count - body fluid,
CSF

Culture & Sensitivity

v

Gram stain

Isolate for identification
&sensitivity
confirmation

Mycobacteriology

AFB direct smear

MTB Culture

J

MTB Sensitivity

10

MTB identification

1

Interferon gamma
release assay

MTBPCR

PCR Multiplex for TB
resistant gene

L S R N A

MTB rapid PCR for
resistant gene

MDR TB Line Probe
Assays

M. leprae microscopic
examination of Slit Skin
Smear

M. leprae Culture &
Sensitivity

18

M.leprae PCR

19

Molecular detection of
multidrug resistance
organisms

20

Serotyping for
surveillance

Bacteriology - Antigen detection/ Serology

21

Anti-Streptolysin O titre
(ASOT)
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Primar Non- Minor Major State Regional
Test Carey Specialist | Specialist | Specialist | | >°° | /Referral
Hospital Hospital Hospital P Centre
22 Bartonella antibody J
(Cat Scratch Disease)
23 | Borrelia Antibody Vv
24 | Brucella Antibody v
Chlamydia antigen
25 detection v
26 Clqstr/dlum difficile J J
toxin assay
27 | Coxiella Antibody v
28 | CSFVDRL v
Legionella pneumophila
29 Antigen v v
30 | Leptospira Antibody Vv v v v v
Leptospira Antibody
31| MAT v
32 | Melioidosis Antibody N
Mycoplasma
33 pneumoniae Antibody v v
Treponema pallidum
34 | Particle Agglutination Vv v
(TPPA)
Rapid Plasma Reagin
35 (RPR) Vv Vv v Vv v
Rickettsia Indirect
36 | Immunoperoxidase v
Py
Bacteriology - Molecular
Bacterial meningitis
37 panel PCR v
Bordetella pertussis
8 PCR v
39 | BrucellaPCR Vv
C.diphtheria toxin
41 pcR v
42 | LeptospiraPCR Vv
Multilocus sequence
43| typing (MLST) v
Pulse field gel
44 | electrophoresis Vv
(PFGE)
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Primar Non- Minor Major State Regional
Test Carey Specialist | Specialist | Specialist | | >°° | /Referral
Hospital Hospital Hospital P! Centre
Respiratory infection
45 panel PCR v
46 | Salmonella typhiPCR Vv
47 Sexually transmitted J
infection panel PCR
48 | 16s RNA sequencing
B | MYCOLOGY
Direct microscopy
49| (oH) v v v
50 | Indianink Vv v N
51 | Cryptococcal Ag (CSF) v v v
Cryptococcal Ag
52 (Serum) v v v
Aspergillus
53 Galactomannan Ag v
54 | Fungal PCR v
Pneumocystis jirovecii
55 | pcR/F v
C | PARASITOLOGY
Blood film for filarial
56 parasites v v v v v
Blood film for malaria
57 parasites (BFMP) v v v v v
Macroscopic
58 | examination for N Vv
helminth
Microscopic
examination for
59 Acanthamoeba/ v v
Naegleria
Microscopic
60 | examination for v
Leishmaniasis
Microscopic
61 | examination for Vv
Trypanosomiasis
Stool microscopic
examination for
62 | Cryptosporidium spp, Vv
Isospora belli, Coccidia,
Microsporodium spp
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Primary Non- Minor Major State | hegional
Test Care Specle'zllst Specm_lllst Specla_allst Hospital /Referral
Hospital Hospital Hospital Centre
Stool microscopic
63 | examination for Ova Vv Vv v v Vv
& Cyst
64 | Helminth culture v
65 | Amoebiasis Antibody v
66 E_chinococcgs/ Hydatid J
disease Antibody
67 | Filariasis Antibody Vv
68 kﬁ;g?%ma&s v
69 | Malaria Antibody
70 Schistosomiasis
Antibody
71 Taen.iasis/ . ' J
Cysticercosis Antibody
72 | Toxocariasis Antibody v
73 | Toxoplasma Antibody v v
74 | Trichinellosis Antibody N
1o | oo y
76 | Amoebiasis PCR Vv
77 | Filariasis PCR v
78 | Leishmaniasis PCR v
79 | MalariaPCR v
80 | Trypanosomiasis PCR N
D | IMMUNOLOGY
Autoimmunity
a1 Acetylcholing - J
receptor Antibody
82 | ANA Vv*
83 | cANCA-pANCA v
o1 | i oo «
85 Qﬁﬂégﬂ{lﬁ l9G/IgM v
86 ggl/-l gC,\irdiolipin J
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

87

Anti- Cyclic
Citrullinated Protein
(CCP/ACPA)

88

Anti - Deamidated-
Gliadin Antibody IgA/
I9G

89

Anti-dsDNA

90

Anti - gastric parietal
cell

91

Anti - Glomerular
Basement Membrane
(GBM)

92

Anti - leucinerich
gliomainactivated
protein 1 (Anti LCH)

93

Anti - Liver-Kidney
Microsome (LKM)

94

Anti - Mitochondrial
Antibody (AMA)

95

Anti- N-Methyl-D-
Aspartate Receptor
(NMDAR)

96

Anti - Smooth Muscle
Antibody (ASMA)

97

Contactin-associated
protein 2 Antibody
(Anti-CASPR2)

98

Coeliac Antibodies

99

Extractable Nuclear
Antigen

v

100

Gamma-aminobutyric
acid-b Receptor
(GABA) Antibody

101

Gangliosides
Antibodies

102

Intrinsic factor

103

Specific Liver
autoantibodies - Anti-
AMA-M2, M2-3E/BPO,
Sp100, PML, gp210,
LKM1,LC-1,SLA/LP,
Ro-52

104

Phospolipase A2
Receptor (PLA2R)
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

105

PNS Antibodies - Anti-
Hu, Anti-Ri, Anti-Ma,
Anti-Yo, Amphiphysin,
Cv2

106

Panel reactive Antibody
(PRA)

107

Rheumatoid factor

108

Skin Antibodies - Anti
BP 180, Anti BP 230

109

Skin Antibodies - Anti
-desmoglein 1, Anti-
desmoglein 3

Allergy

110

Eosinophilic Cationic
Protein

il

IgE specific allergen
(RAST)

112

IgE total, serum

13

IgE, drug

14

Tryptase

S S N S

Primary and
Secondary
Immunodeficiency

115

Dihydrorhodamine
assay (DHR)

116

Leukocytes Adhesion
Deficiency Type 1

17

Lymphocytes
Proliferation test

18

Phagocytic function
test

119

T &BLymphocyte
Subset Enumeration
Test (TBNK)

120

Bruton's tyrosine
kinase (BTK)

Transplantation
Immunology

121

HLA Antibody Test
Panel Reactive
Antibody (PRA)/Donor
Specific Antibody
(DSA)
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

122

Human Leukocyte
Antigens (HLA)
Crossmatch
(Complement
Dependent
Cytotoxicity)

123

Human Leukocyte
Antigens (HLA)
Crossmatch (Flow
Cytometry)

124

Human Leukocyte
Antigens (HLA) Typing
Class | (LociA,Band
C) - Low/medium
resolution (SSO/SSP-
PCR)

125

Human Leukocyte
Antigens (HLA) Typing
Class |l (LociDR,DQ) -
Low/medium resolution
(SSO/SSP-PCR)

126

Human Leukocyte
Antigens (HLA) Typing
Classlandll (LociA,B
and DR) - Medium/High
Resolution (SSO-PCR)

127

Human Leukocyte
Antigens (HLA) Typing
Classlandll (LociA, B,
C,DRandDQ) - high
resolution (SSO-PCR)
per loci

128

Human Leukocyte
Antigens (HLA) Typing
for Disease Association
per loci

129

Human Leukocyte
Antigens (HLA) Typing
Classlandll (LociA,
B,C,DRand DQ) - low
resolution (PCR)

VIROLOGY

130

Electron microscopy

Virology - Antigen
detection

131

COVID-19 Antigen
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

132

Coxsackie virus
Antigen

133

Dengue NS1Antigen

134

Enteroviruses Antigen

135

Rabies virus Antigen

S NS

136

Respiratory virus
antigen

137

Stool for Adenovirus
and Rotavirus Antigen

Virology - Serology

138

Chikungunya Antibody

139

CMV Antibody

140

COVID-19 Antibody

141

Dengue Serology
Antibody

< ||«

142

Dengue Antibody
Rapid

<

143

EBV Antibody

144

Hantavirus Antibody

145

HAV Antibody

146

HBc Antibody - HBc
IgM

<

147

HBc Antibody - HBc
Total Antibody

148

HBe Antibody

149

HBe Antigen

150

HBsAg

_\/*

151

HBs Ab

e

152

HCV Ab

J*

L L S N R S

163

HCV Antigen

<
*

154

HHV6 serology

155

HIV Ag/Ab EIA

.\/*

<<

156

HIV Antibody PA

NE

157

HSV Antibody

158

HTLV Antibody

159

Japanese encephalitis
Antibody

160

Measles virus Antibody

L P PO E PN P Py
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Test

Primary
Care

Non-
Specialist
Hospital

Minor
Specialist
Hospital

Major
Specialist
Hospital

State
Hospital

Regional
/Referral
Centre

161

Mumps virus Antibody

v

162

Nipah virus Antibody

163

Parvovirus B19
Antibody

164

Rubella virus Antibody

165

Varicella Zoster virus
Antibody

< || L[

Virology - Molecular

166

Adenovirus

167

Avianinfluenza Viruses
(H5,H7,H9)

168

BKvirus

169

Chikungunya virus

170

Cytomegalovirus

17

Coronavirus

172

Coxsackie virus A16,
A24

173

Coxsackie B virus

174

Crimerian Congo
haemorrhagic fever

175

Dengue virus

176

Dengue virus
serotyping

177

Ebolavirus

178

Enterovirus 71

179

Enterovirus multiplex

180

Epstein-Barr virus

181

Flavivirus

182

Filovirus

LS I S S E R S S S B S I S G O S R B RS

183

FIuA/FluB

184

Hantavirus

185

Hepatitis B virus DNA
quantitative

186

Hepatitis C virus RNA
qualitative

187

Hepatitis C virus RNA
quantitative

188

Hepatitis C virus
genotyping
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Primary Non- Minor Major State Regional
Test Care Specl?llst Specla_zllst Specw.lllst Hospital /Referral
Hospital Hospital Hospital Centre

189 gls\‘{d—n gDrug resistant J
190 | ey soauenong v
191 | HIV RNA qualitative Vv
192 | HIV RNA quantitative v
193 | HIV-2PCR v
194 :ﬁ:ﬁg@ iimplex virus J
195 I(-||_:J|_r|r1\/ag)herpes virus 6 J
196 | Human papilloma virus Vv
197 jierlﬁznese Encephalitis J
198 | JCVirus Vv
199 | LassaVirus Vv
200 | Marburgvirus Vv
201 | Measlesvirus Vv
202 | Meningitis panel Vv
203 | MERS Corona Virus Vv

204 | Mumps virus v
205 | Nipahvirus Vv
206 | Norovirus v
207 | PanEnterovirus v
208 | Parvovirus v
209 | Rabiesvirus v
210 | Respiratory viruses v
o |y oo /
212 | Rubellavirus v
213 | Sapovirus v
214 | SARS Coronavirus v

215 | SARS-COV-2RT-PCR v

216 SARS-COV-2 Rapid J

molecular

217 a: LIJ.;)uis Encephalitis J
218 | Varicella zoster Virus v
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Primary Non- Minor Major State | Hegional

Test Care Specle_lllst Specla_zllst Specw.zllst Hospital /Referral

Hospital Hospital Hospital Centre
219 | West Nile virus v
220 | Yellow fever virus Vv
221 | Zikavirus v v

222 | Virology - Isolation
223 | Adenovirus v
204 ﬁjllise’\r;?’f:_l:g)nza Viruses J
225 | Chikungunya Vv
226 | Cytomegalovirus v
227 | Coronavirus v
228 | Coxsackie virus v
229 | Dengue virus v
230 | Enteroviruses v
231 | Herpes Simplex Virus Vv
232 | Japanese Encephalitis v
233 | Measles Vv
234 | Mumps Vv
235 | Non-Poliovirus Virus Vv
236 | Paramyxovirus Vv
237 | Poliovirus Viralisolation Vv
Poliovirus
238 | Environmental v
Surveillance

239 | Rabies v
240 | Rubella v
241 | SARS Coronavirus v
242 | Respiratory viruses v
243 | Unknown viruses v

Notes:
*Test available in selected hospitals only.
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GENETIC PATHOLOGY
. Non- Minor Major State /
Primary L o L 5
Test Care Specialist Specialist Specialist Regional
Hospitals Hospitals Hospitals Centre
A. | CYTOGENETICS
1 Blood Cytogenetics N
2. | Bone Marrow Cytogenetics v
3. | SkinFibroblast Cytogenetics Vv
B. | MOLECULARCYTOGENETICS
FISH for Microdeletion Syndromes,
4. | Ambiguous Genitaliaand Complex Vv
Chromosomal Abnormalities
5. | FISHfor Hematological Malignancies Vv
6. | FISH for Lung Cancer v
C. | MOLECULARGENETICS
7. | Congenital Anomalies v
Cancer Genetics (Inherited)
-Breast
8 . Ovarian v
- Colorectal
Cancer Genetics (Somatic)
-Lung
9. | -Breast Vv
- Brain
- Colorectal
D. | BIOCHEMICAL GENETICS
10. | Amino Acidopathies Vv
11. | Organic Acidurias v
11. | Purine& Pyrimidine Disorders Vv
12. | Cystine & Homocystine Vv
13. | IEM Screening v
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APPENDIX 3: LIST OF URGENT TESTS ACCORDING TO HEALTHCARE

LEVEL
STATE / REGIONAL
SERVICES NON-SPECIALIST SPECIALIST CENTRE
CHEMICAL PATHOLOGY
1 BUSE Vv Vv Vv
2 RBS v Vv v
3. | SerumSalicylate v v v
5. | Urine Paraquat v v v
6. | Creatinine Kinase v v v
7. | Bilirubin total v v v
8 UPT v Vv v
9. | Urine Biochemistry v v v
10. | ABG N Vv v
1. | AST v v
12. | Urine ketone Vv Vv
13. | ALT Vv v
14. | S.Calcium v v
15. | S.Amylase v v v
16. | S.Paracetamol v v
HAEMATOLOGY/TRANSFUSION
V (Resident MO
17 | FBP to report/ refer to Vv v
Pathologist)
18 | Prothrombin Time / INR v v v
19 | APTT Vv Vv v
20 | Fibrinogen v v
21 | D-Dimer/FDP Vv v
2 Mixing test / Coagulation Factor assay / J
Coagulation Factor Inhibitor Assay
23 | Antibody Screening Vv v
24 | Antibody Identification v v
25 | Bone Marrow Aspirate Vv v
26 | Leukaemialmmunophenotyping Vv
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SERVICES NON-SPECIALIST |  sPECIALiST | STATE/REGIONAL

HAEMATOLOGY

27. | Group and cross match Vv v v

28 | FullBlood Count Vv v Vv
MEDICAL MICROBIOLOGY

29 | CSF cell count,gram stain Vv

30 | Blood, CSF, sterile body fluid culture Vv

31. | Sterile body fluid gram stain Vv

32 | Throat swab microscopy for diphtheria Vv

| S ™ ‘ «

34 | Corneal scraping microscopy Vv

Notes:

1. Alltest offered by level shall be made available depending on workload and subjected to approval by state pathologist

2. Allurgent test offered shall be made available depending onjustification by head of Department/Unit of Pathology

3. Alltests performed manually or automated method offered in Health Clinics shall be enrolled in External Quality
Assurance programmes OR Inter-laboratory Comparison (ILC) as recommended in MS 2702 for primary healthcare
laboratories.
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APPENDIX 4: ORGANISATIONAL STRUCTURE OF PATHOLOGY SERVICE
MINISTRY OF HEALTH

Director General of Health

Deputy Director General
of Health (Medical)

Director
Medical Development Division

Head of Pathology Services

Pathology committees Head of Discipline State Pathologist Head of Allied Health
Proffession

1. Asset 1. Anatomic Pathology
2.Finance 2 Chemical Pathology Senior Science Officer
3.Human Resources 3.Haematology 1.Biochemist
4.|T&Transportation 4.Medical Microbiology 2.Biomedical
5.Procurement 5.Genetic Pathology 3.Microbiology
6.POCT 4 Genetic Pathology
7.Quality & Accreditation
8.Research & Senior Medical Laboratory
Development Technologist
9. Subspecialty
10. Training
11. Workload
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Operational Policy in Pathology Services

APPENDIX 6: PATHOLOGY DEPARTMENT ORGANISATIONAL CHART
(MINOR SPECIALIST HOSPITAL)

Head of Department
(Pathologist)
Visiting
Pathologist

Biochemistry Haematology Medical Microbiology

Science officer Science officer Science officer

Clerical Staff
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Operational Policy in Pathology Services

APPENDIX7: PATHOLOGY UNIT ORGANISATION CHART
(NON-SPECIALIST HOSPITAL)

Head of Department

(Pathologist)

Visiting
Pathologist

Head of Unit:
Medical Officer

Science Officer

Chemical Haematology Blood Transfusion Microbiology
Pathology Section Section Section Section

Clerical Staff
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Operational Policy in Pathology Services

APPENDIX 8: RATIO WORKLOAD TO VARIOUS CATEGORIES OF

LABORATORY PERSONNEL
CATEGORIES CHEMICAL HAEMATOLOGY ANATOMIC MEDICAL GENETIC
OF PERSONNEL PATHOLOGY (sample/ year) PATHOLOGY MICROBIOLOGY PATHOLOGY
(test/year) (sample /year) (sample/ year) (sample/year)
1:1,000,000 1:100,000 1:4,000 1:35,000 1:500
(Routine) (Routine) (without sub (Routine) (specialised)
specialty)
1:150,000 1:10,000
PATHOLOGIST (Specialised) (Specialised)
linevery linevery 1:3,000 (withsub | 110,000 linevery
subspecialty subspecialty specialty) (Specialised) subspecialty
1:250,000 1:250,000 1:8,000 1:13,000 1:250
(Routine) (Routine) (Histology) (Routine) (specialised)
1:25,000 1:15,000 1:7,000 1:8,000
(Specialised) (Specialised) (Cytology) (Specialised)
SCIENCE
OFFICER 1:15,000
(Complex
specialised)
linevery linevery linevery
subspecialty subspecialty subspecialty
1:150,000 1:35,000 1:2,000 1:5,000 (Routine) | 1:250
(Routine) (Routine) (Histopathology (Specialised)
without
1:20,000 subspecialty)
(Specialised) 1:3,000 1:3,000
MEDICAL (Specialised) | 1,000 (Specialised)
LABORATORY 1:10,000 (Histopathol
TECHNOLOGIST | /.. istopathology
(Complex with subspecialty)
specialised)
2inevery 2inevery 1: 2000
subspecialty subspecialty (Cytology)

Note: Number are based on minimum requirement of staff for each category of hospital.




0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

(ABojoyyed

Je|nosnuw) spung IIN IIN IIN IIN IIN (D008-) 4928814 Aiojeioqe]
Sjun9 spuny sjung IIN IIN IIN (D002-) 4978914 Aiojeloge ]
sHung9 sHuny Spung IIN IIN IIN (1001) (D8-2) 96pli4 qe [edlpa|n
spung sjung sjung IIN IIN IIN 1eysohin
sjung sjung Spung IIN IIN IIN UsAQ Jie joH
sjung sjung sjung IIN IIN IIN |1 SSe|Q 1ouiged Ajpjesolg
sjung sjung sjung IIN IIN IIN }oulqed swind
sjung Sspung puny IIN IIN IIN Ansiwsyooisiy Jo} Jauresoiny
Jaurels
spung sjung Huni IIN IIN IIN Ansiwaydoisiyounwiw| payewoiny
sjung9 sjuny syung IIN IIN IIN Jaddijs JenoQ pejewoiny
sjung sjung sjung IIN IIN IIN JauleIsoIny I3H
Spung9 sjuny sjung IIN IIN IIN yieqeo|4enssi L
spung sjun syung IIN IIN IIN SWOJOIIN
sjung sjung sjung IIN IIN IIN ajeidpjoo
sjung sjung spung IIN IIN IIN uoie)s bulppaquig

Hung-

spung - spung - (sposseo

(Snesseo 00g (Snessed00e 002-00})
1seo|je) Ayoedeo ybly | 1ses|1e) Auoedeo ybly | Ajoeded wnipasw IIN IIN IIN J0SS920.1d 9Nss|| pajewoiny
spung- syun g- pun |- IIN IIN IIN 19||9qE| oNSSseD
spung- sjung- pun |- IIN IIN IIN uone)s buissoin

STVLIdSOH STVLIdSOH
1SIvIOads 1SIvIOads STVLIdSOH

JHIN3ID TVNOIO3H STVLIdSOH 31V1S HOrvin HONIN | 1SITVIO3dS-NON JHVO AHVINIHd 1N3NdIND3
AD0TOHLVdO1SIH

FHVYOHLTVIH OL ONIAHOOJV LNINGINDO3I 40 LNINIHINOIH AHVANVLS ANNININ 6 XIAN3ddV

13aATT

(2
(o2}



0
o
2
>
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

SO1I0SS900.
ndyBnoayy (iIndyBnoJyy JBY}0 PUB JOAISS UBUUBDS opI|s
indyBnoayy ybiy yuny wnipsw juni wnipsw juni IIN IIN IIN Buipnjour wajsAs ABojoyyed [e)biq
wioysAs
aJnydeo abewi yim adoosololw
sjung Hunj Hun| IIN IIN IIN dousdsaInoounwiw| pjay siybug
Japeay}nw- SIOMaIA
sjung sjung Hunyg IIN IIN IIN G opelb isibojoyyed ©d0oS0IOIN
wa)sAs aunyded abewl
jung sjung Huni IIN IIN IIN ynm apeld isibojoyyed ©doosOIIN
ope.b isibojoyred
sHun g9 sjun nun | IIN IIN IIN SIBMBIA 8|0NOP 9dOISOIDIN
opeJb isibojouyos |
SHUn 9 sjuny spung IIN IIN IIN JoMaIA 8|BuIS ©d0DSODIN
opelb
SHUNO¢g sjungp Syun QL IIN IIN IIN | 1siBojoured Jomalin ojbuis 9dooSOIOIN
STIVLIdSOH STIVLIdSOH
1SITvIOads 1SITvIOads STIVLIdSOH
JHIN3ID TVNOID3H STVLIdSOH 31V1S HOrvin HONIN | 1SITVIO3dS-NON JHVO AHVINIHd 1IN3NdIND3

93



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

SIOMBIA
sjung sjung nunyg IIN IIN IIN G opelb isibojoyyed ©dooS0IOIN
wia)sAs ainyded abewl
nunj nunyp nunyg IIN IIN IIN ynm apeld isibojoyyed ©doosOIOIN
opeJb jsibojouyos)
syung spung spung IIN IIN IIN JOMB3IA 8|BUIS 8d0SOIDIN
ope.b isibojoyred
sHung spung yuny| IIN IIN IIN SJoMaIA 8|gnop 8doOSOIDIN
opelb
syung| syung syun IIN IIN IIN | 1s1Bojoyred Jomain 8|BuIS 9dOISOIOIN
sjung sjung nuny IIN IIN IIN (I1'sse|0) 1ouiqeo Aojesolg
sjung sjung Huni IIN IIN IIN 1auiqed swind
1ndybnouyy (indyBnoayy wolsAs
ybiy) punt | ndybnolyrybiy) puny MOJ) Jun IIN IIN IIN Buissao0.d ABOJ0}AO paseq pinbr
nunj Huni Huny IIN IIN IIN Jaureisoiny ureis HoHN
Hunyp nuny nunp IIN IIN IIN Jaureisoiny urels dvd
sjuny sjung nung IIN IIN IIN (000g-) 41928014 A1ojeloqe
sjung sjung Huni IIN IIN IIN abnjued
Hunp juny yuny IIN IIN IIN uidsojfn
SIV1IdSOH SIV1IdSOH

1SITvIO3dS 1SITvIO3dS SIV1IdSOH
JHIN3D TVNOID3Y STVLIdSOH3LV1S dOrvin HONIN | 1SITVIO3dS-NON 3JHVO AHVINIHd 1N3INdINO3
ADOT0LAD

94



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

#uun| - (4H #uun #uun ADOTOHLVYd
/81891.00%) JosAleuy INAL | |- ({H/LOOR) JosAreuy INAL | |- (IH/LOOZ) JosAreuy INAL - - TvOIN3HO
#HUN | - (JH/SISBLO0Y) #un| - (UH/LOOY) #uun| - (AH/LOSH ADOTOHLvYd
JasAjeuy Bulussiog bnuq JasAleuy bunse| BniQg JasAleuy bunse| bniqg - - AVOINTHD
#un| -
#un| - (JH/LO0H) (H
JosAeuy AdooSOIOIN R (AH | /LOOL) JosAjeuy Ad0DsOIDIN #uun| - #lun | - JesAleuy ADOTOHLYd
/s1s91 022) Aisiwayoolg % (4H/L022) Aisliwayoolg JasAreuy Aisiweyoolg | #uun | - JasAleuy Aisiweayo | Asisiwsyoolg suin IVOINIHO
aulIN parewoInNy pajelbaiul | suln payewoiny payelbaju| aulN parewoINy-Iwes | -0Ig sulin pajewoNy-lwag parewony-iwes
#.-(H # (H
#. (IH/S1S91 00Z Ises| Je /L 0GlIsea|jeindybnoiyy | /100g) Ises) e indybno.uy}
INdybnoay} yum JasAfeuy Ay yum JesAeuy Assiwayoou Yum JasAfeuy Asisiweyoou
-SIWBYOoUNWIW| pajewoiny -NWW| pa1ewoIny o Hun -NWW| Pa1ewolny O Jun ADOTOHLYd
Sjun g ises)| je yum paddinbs 21sea| e yum paddinbe aq | 1se9| Je yum paddinbs aq IVOINIHO
aq |[leys Jeak/s1s8} 000'00k lleys JeaA/s1s81 000'00k Ileys JeeA/s1s9} 000'00L
UBY} 8I0W JO PBOOAA UBY} SS9 JO PEOIOAN UBY} SS9 JO PEOPHOAN - -
#. (IH/s1s8L #. (H/S1S8L
00zl 1ses|1eindybnolyy | 008 ises] ye Indybnoiys yim #. (4H/SIS2L 002 Ised)|
Uim 33| @ JosAfeuy Ajsi 351 @ JesAjeuy Asiwey e INdyBNnoIY} Ym 35| @
-wsy [edlul|D pajewoiny [EQIUI|D PajeWwoINy Jospun | JasAjeuy Aisiweayg [edluly #Jung - ADOTOH.LYd
2 1ses|je yum paddinba oq 2 1ses| je yum paddinba oq pajewloiny JO sjun g yyiim #.S0UNg - (IH/s1s81 002) TVOINTHO
|leys Jeah/s1s81 000'00F |leys Jeak/s1s81 000'001 | Peddinba aq |jeys Jesh/sise) | (IH/sISeL 00.) JesAjeuy Ay | JesAjeuy Aljsiway)
Uey} 840W JO PEOIHIOM 0}000'00} JO PEOPLIOM | 000'00} UBY} SSO| PEOPIOM | -SIWBYD [EDIUID PajeWwoNy | [BDIUl)D pajewony
AD0TOHLYVd TVOINIHO
yuni - (700%) Huni - (700t) Hun |- (00t)
(Do02-) 19z9014 qeT] [edIPBN | (Do02-) 1928014 qeT [BDIPSIN | (D.0g2-) 4929914 e [edlpajy - - VOILATYNY-3d
nany - nunj- nunj - nung - nunj -

(10001 (0:8-2)
oBpL) geT] [BOIPBIN

(10001) (068-2)
aBpL) qe] [BOIPSIA

(1009) (068-2)
aBpL} ge] [eOIPSIA

(1009) (0,8-2)
aBpLy qer] [eIPSN

(1009) (08-2)
aBpL} qer] [BIPSIA

TVOILATVYNY-3Hd

Hun
| - obnjlus0 pajesablijey

Hun
| - 9bNnjLue0 pojeleblijey

IVOILATYNY-3dd

spung- swung- s|unz- s|ung- Jun| - (seqny
(sean} ) ebnjLue (soany #g) ebnjue (saqn} #g) eBnjLue (sean} ) ebnjLueD ¥2) 9bnjLue IVOLLATYNY-34d
LINNTVOILATYNY-34d
JHINTD STVLIdSOH STvLId STvLId
IVNOID3H / ILVLS 1SIVIDAdSHOMYIN | -SOH LSIVIDOIASHONIN | -SOHLISITVIDAdS-NON | 07O AHVAINd =liintlprte

95



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

_ _ _ ADOTOHLVYd
spung - (1002) spun| - (7002) IVOINIHO
(0008-) 49z0014 qeT] [edIPBN | (D.08-) 18z88.4 qeT] [eQIps|N
syung - spung - syun |- wunj - yun
(1002) (1002) (1002) (1002) | 1-(1002)(050€") Rl
(D002-) 4928814 Qe [eOIPSIN | (D002-) 4828814 BT [BOIPSIN | (D002-) 1928814 qeT] [edIPSIN | (D.0Z-) 4828814 Qe [BOIPBN | J8Z88.d geT] [BOIpsN
suun - (T00%1) (008-2) spung - sjung - spung - spung - (100v1) ADOTOHLVd
abplij e [edIpalN | (00%1) oBplj de[edIpalNl | (0001 @6plj deT[edIpaAl | (TO00L) o6ply ge[edlpalN | 9bpl e [edlpaj IVOINIHO
spung - spung -
(Bunseybnip @ (Bunsey bnip @ - - - ADOTOHLYd
sagniwo g|-g) ebnjLue) segniwo g|-g) ebnyus) VOINIHO
nun nun _ _ _ ADOTOHLYd
| — 8bnjLIUS0 pajelabLiey | —9bnyLua0 pajelobliey IVOINIHO
sgung - syung - ~ ADOTOHLYd
2bN}1IUSD-0IDIN obBN}1IUSD-0IOIN SHUN g - 8BNJl1jua0-04DIN S}UN g - 8BNJ113u92-0IOIN IVOINIHO
syung - syung - spung - spung - _ ADOT0OHLYd
(seqn1 7g) ebnyjLued (segni 17g) ebnyue) (seqny 17g) ebnyuan (seqny 17g) @bnyueD IVOINIHO
sgung - syun ~ B _ ADOTOHLVd
(seqn1 09-8%) ebnjLua) | g - (seani 09-8Y) abnjued IVOINIHO
_ _ _ ADOTOHLYd
uun - JoeN Hd yun| - JoeN Hd IVOINIHO
syung - syung - nng - wung - lun ADOTOHLYd
JoYeys [ejuozLIoH J9Yeys [ejuozIIoH J9¥eys [JUOZIIOH J19Yeys [eJUOZLIOH | | — Joyeys [eluoziioH IVOINTHD
- R ADOTOHLVd
#,SHUN g — JSjBWOWSO #,Un| - J8lBWOWSO #.4lUN |-191PWowsO IVOINIHO
# JosAleuy 100d ADOTOHLYd
OlYQH perewioiny #loshleuy olyaH #JosAleuy Ol yaH #loshjeue ol ygH 4eshleuy oLyaH IVOINIHO
#UN | = (Wniyy) .U | = (Wniyym) _ _ _ ADOTOHLVd
JesAleuy (3s1) 814013093 JesAleuy (3s1) 814043093 IVOINIHO
#,SHUNZ - (1U/S1S8L08) #,Suung - (y #,SHun| - (y #,SHun |- (1y B ADOTOHLYd
JasAleuy sen pooig /108) JosAjeuy sen poojg /108) JosAjeuy sen poojg /108) JosAjeuy sen poojg IVOINIHO
JHIN3O STVLIdSOH STVLIdSOH STIVLIdSOH
1VYNOID3H /31V1S 1SIVID3dS HOPVIN 1SIVID3dS HONIW 1SIVIO3dS-NON bl Al shliisiesk

96



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

SyuNG - syun sjyun sjyun pun - n(ok ADOTOHLYd
(lwol-w ) enedid-0IOIN | - (IWOk-w ) o1edid-0I0I | g - (IWOl-w ) opadid-0i0I | g - (IwOol-lw ) siadid-01olN -G'0) @nadidosoIN TvOINIHO
nuny -
spung- spuny - spung- syung- (M000! A Iy
(M0001-001) enedid-osolN | (THO00I-001) @nedid-ololN | (THO00I-001) enadid-ololN | (THO00I-001) enedid-ololN | -001) enadid-oJoIN
spungG - spuny - spung - spung - yun - (qrook ADOTOH1VYd
(1002-02) onedid-0IoIN (M002-02) nedid-0IoIN (lo0z-02) snedid-oiolN (M002-02) enedid-cIolN -0}) enedid-os0lN IVOINIHO
nunj - wung - wung - wunj - _ ADOTOHLYd
90Ue[eq [eOlA[EUEB OIUOJIOS|T | 9oUeeq [edlA[BUE DIUOIIO8|T | oUBled [eDllAfeue O1U0J}08|T | 8ouUBled [edliAjeue Ou0.I}0a|] AVOINIHD
Hun | — wajlsAs
1un |- wesAs uoneoyund 1un | - wajsAs uolreonynd 1un | - walsAs uolreonyund Hun | - waisAs uoleoyund uoleonLnd Jajepn ASOTIOH.Lvd
Ja1eM OY / J8siuoieg J9YeM\ OY / J8siuole J9¥eM OY / Jesiuoleq 181\ OY / Josiuoieg 0y /Jesiuoreq VOIN3HO
spung - syung - spuny - auny - _ ADOTOHLVd
Jouns © ayeld JoH Jaus © ejeld JoH Jauns © ajed JoH Jouns © ajeld J0H IVOINIHO
spuNy — sgung - spung - sjung - spun| - ADOT10OHLVd
JOXIW X810\ JOXIW XOLOA JOXIW XOLOA JOXIW X910/ Jaxiw Jsj|oy IVOINIHO
spung - syung- quny| - auny - qng - ADOTOHLVYd
POOH awn4 POOH awn4 POOH awn4 POOH awn4 POOH awn4 IYOINTHD
spung - spung- (Il wni- (il _ (IrsseiQ) ADOTOHLVd
(II'ssejQ) youige Aejes oig sse|D) 1eulqeD Ayejes olg sse|0) JeulqeD Aiejes oig jouge) Aofes oig IVYOINIHO
_ ADOTOHLVYd
N1 -(700%) UsAQ Jre J0H Hn-(700v) USAQ e1OH | HuN| - (700%) USAQ Jie 10H yun i -(700%) UsAQ Jre 10H IVOINIHO
341N3D SIVLIdSOH S1VLIdSOH SIVLIdSOH
YNOID3H /3LVLS 1SIVIO3dS HOPVIN 1SIVIO3dS HONIW 1SIVID3dS-NON SEh Rl L Sillislesid

97



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

Hun | - (4H/ sejdwes
00}< 090 - Anoede)

‘0gy pajesjonu
puUe JUNOD $8}A00|N2NB4
N S[eRUIayp SHed ADOTOLVINIVH
G ‘sJojaweled gg uliN
‘abuel ybiH — JosAjeuy
ABojojewsey pajewony #
Hun
| - (4osAjeue ABojojewsey
urew 0y pajesbajul,,) Joureis ADOTOLVNAVH
PUE JSXeW apI|S PalewolINy,
wuni - (IH/09-0v
JHun | uaquunu Ui - g0 Ayoede)
IH ‘S[enualoyip Jed g
/so|dwes 66-09 :Aloeden- - g yumsiejowesed
slenuaJayip gl-gl) 9bues Mo -
sped G ‘sieyowelred ANy
8| Ul ‘SJojoweled - yun
obue. wnIpa\ - | -8buel WNIPBA -
(s[endsoy oyels Jojews ANV wunt - (IH/09-0% d0
U1 Aj[e1oadse peoyiom uo jun | -abues ybiH - 0go Aloeden) 'sjenusioyip nun| -
paseq aq p|NoMm Jiun pug) HO Hedg-guyumsioloweled | (JH/se|dwes 66-09
SHUN g JaquinuuliA - SHUN g JJaquinuuliA - 8l-gl) yun | 8BueI MO - 0990 Anoede) ADOT10LVINIVH
(4H/ se|dwes JH/ so|dwes aNyv ‘S[enualoyip sped
001< DgD :Ayoede) - 001< OgD:Ayoede) - SHUN g :Joquuinu UliA - jun| -obues wnipaA - G ypm siejoweed
Ogy pajesonu Odd pajes|onu IH d0 8L WnwiulA)
pue JUNOD $8}A00|NJN4 pue unoo sejfoononel | /sejdwes ge-09 :Aloeden- SHUN g :UIN- obues wnipaA -
UM sienuaiayip Ylim sreijusiayip S[eluaJagip (4H/seldwes 66-09: (@vOTMHOMNO
s}Jed G ‘siejoweled s)ed G ‘siejoweled s)ied G ‘siojowesed 0g0 Ayoede) 'sjenuatayip a3asyg) JesAjeue
22 UIIN :siejoweled - 22 UIIN sJejowleled - 8| "Ul ‘SJojewered - sped G yum sieoweded ABojoyewsey
abues ybiy - obuel ybiH - obuel wnIpa|A - 81 "UI\)) bues wnipsjA - ANV/40
(Joureis g Joxew apljs (@voHOM (@voTMHOM (@vOTHHOM yun| - seshjeue
Yum payelboyul,,) JosAeuy NO a3svg) Jeshleuy NO a3sv4) seshjeuy NO a3svg) Jeshfeuy uiqojBowaey
ABo|joyewaey payewolny, ABojojewsey pajewoiny ABojoyewaey pajewoiny ABojoyewaey pajewoiny peyewony
Bun.odai Asdoiq auiydai] pue (sufeis [edlwayo03Ad Buipnjour) yINE B (Buluaaldg Ad9D ‘@109S dVN ‘ST ‘dd4/084) ADOT0LVINIVH TVHINTD
STVLIdSOH STVLIdSOH STIVLIdSOH
DIH/STVLISORALVIS | ) gyyi53ds vorvi 1SIVID3dS HONIN LSVID3dS-NON JHVO AdviNiEd ANTdiosia

98



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

nun |- (poyrew

uaJbielsapn)
HUN Z- JaXIW S Yyim JUN Z- JaXIW S Yyim JUN Z- Jaxiw YS3 Yyum wuni- gS3 ENUEN
N ) . : ) . : ) : JOXIWL ST Yim d0 ADOTOLYNIVH
JasAjeue g3 perewoiny, JosAleue 4g3 perewoiny JasAjeue 43 perewony JoSAfRUE HST PaTELIONY 1N |- JBXIL
HS3 yum JasAfeue
dS3 pejewoiny
sjung-
J91UN0D J91UNoo 19)Un0o JO1UNGO } ASOTOLYINGYH
[BUSISYIP |[80 SUYM #« [eIUSISHIP |80 UM [ejUSISHIP |80 SUYM [BlUBIBLIP (189 SNUM
Hun g-3o8yd
ABojoyd.iow pue Ayenb
404 *(dINLr) ©d0oSOIDIN # B
nung- nung- wni- Hun |- 08yd Ayrenb ADOTOLYWIVH
SJBUDDIOS MOINSI BPIIS ¥08yo Ayfenb pue mainas Mooayo Ajilenb pue mainal | pue maine. opls 104 - (1TIN)
104 "(1TIN) ©d02S0IoIN , | 8plIs 404 - (177IN) ©doosoudI | 8plIs 4104 - (1TN) ©d0ISOIIN ©d00s0.10IW BpeIb MO
(490140 [eDIPS 10)) (49910 [BOIPBIA 40)) (120110 [BOIPSN) Jun |-(4901yo [edIPBIN) _
$0d0OSOUDIN 2d0os0UOIN 2doososol | ©doosouoIW BpelB WNIPa ADOTOLYNIVH
(3stbojoyyed (3stbojoyyed (1s1Bojoyred yuny -1siBojoyyed Bunisia - ADOTOLVYINIVH
J10J) sedooso.olw epesb ybiH | Joy) edoosouoiw spelb ybiH | 10j) edodsololw spelb ybiH 10} ©d0os0.0iw apelb ybiH
nunj - B _ _
papeaynNIA ‘0d00SOIDIN # ADOTOLVYINIVH
nny- jun _ - -
papeay [enq -9dooSOIOIN # | | - papeay [enq -9dooS0DIN ADOTOLYNIVH
(rendsoy [e.Jeje. 10))
1un | - walsAs BuiBew - - - ADOTOLVINIVH
[EHBIP YM 8d00SOIDIN #
nng -
(peopiom sy} uo Buipuadap)
qe| ABojojewsH ul JasAjeue B
ABojorewsey urew sy} (peo| Sj40M UO ASOTOLYNIVH
0} pajelbajul Jaure)s pue nun| - Jaurels nun | - Jourels Buipuadap) yun | - Jsurels
19)eW apl|s palewony # ABojorewsey payewoiny ABojorewsey payewoiny ABojorewsey pajewoiny
S1VLIdSOH SIV1IdSOH STVLIdSOH
DIH/STVLSOHAWIS | | gqy1539s HOrYI 1SINVID3dS HONIW 1SIVIO3dS-NON SR Sz

99



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

(Bulurels [enuew Jo-)

(Buurels fenuew Jo4)

(Bulurels fenuew Jo4)

jun | - Jakiq JieH #, jun | - JaAiq JreH jun | - safiqirey ASOTOLVNAVH
(1usbea. pue
peopiom s|dwes
jung- jung- yung- spung - \W__MWMM mc_wwwmww ADOTOLVINIVH
710Gt ‘08-g Uoyesablijel 710G ‘008-2 oyesablijel 710G “0.8-22 Yoyesobljel 0S¥ “008-Z oyesablijel Mo mm%wu“m pue
Aioyeloqe| [eoIpa, Aioyeloqe| [eolpa|N Aioreloge| [eolpay Aioyeloge| [eoIpay oidures 0 9BRIONS
Jojyoea pun |
nunig- nuni- nung - wunig- | WA -7009- 05
70001 *D08-g Uojelablial 70001 *D08-g Uojelabliel 71009 *0,8-C Yoyesoblijel 7009 *008-g ojesoblijal | ‘D.8-g Uoyesablijel ADOTOLYNIVH
Aloyesoqe| [edIpalA AJoyeloqe) [esips|N Aioyesoqe| [edIpa| Aloyesoge) [eolpa|y | Alojesoqe| [edIpai
Huni - pung -
10001-00} ‘Juswade(dsip | 00000} ‘Juswade(dsip Jie - - - ADOTOLVINIVH
Jle o|geisnipy -epadidooiy o|gelsnipy ‘enedidoJoln
Hun jun jHun spung-
€= 001-01 Juswade(dsip | g - 00l-0} Juswadeldsip | g - 00l-0} Juswadeldsip | I 00I-0} ‘Juswaede|dsIp Jie - ADOTOLVYINIVH
Jle a|geisnipy -enadidosoly | Jie ajgeisnipy -enadidosoin | Jie sjgeisnipy anadidooiin o|geisnipy anadidooi
N - (ad9v) 1oreioy Hun | - (ad9wn) Joreioy N | - (ad9on) Jo1eioy N - (ad9v) 4oreioy - ADOTOLVINIVH
nuni - uny - nung -
(Ad99)10020.92€ (Ad99)10020.92€ (dd99) 10020, 92€ -
- Dob79€ dwa “Joyeqnouj -Oot79€ dwa] Joyeqnou| Dol79€ dwa “Jojeqnoul - - ADOTOLVINIVH
Jun | - X0q Jus9sa.on|4 Jun | - X0q Jus9sa.on|4 HUN | - X0q Jus9sa.0n|4 nunyg- )
AN -Aousioyep ad9n AN -Aoueioyep ad9n AN -Aousioyep ad9n |  Xog1uesseion|3 AN - 9D ASOTOLYWAVH
STVLIdSOH STVLIdSOH STIVLIdSOH
DIH/STVLISORALVIS | ) gyyi53ds vorvi 1SIVID3dS HONIN LSVID3dS-NON JHVO AdviNiEd ANTdiosia

100



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

Huni-100v
Ayoede) 10,08 - :dws| - - - - ADOTOLVINIVH
"Jozea.4 Alojeloqe]
Hun-700% Hun|-700% Hun-700¥% Hun-700%
Ayoede) 10,0 - :dwal Ayoede) :0,0g - :dwal Ayoede) 19,02 - :dws] Ayoede) :0,0g - :dwa] - ADOTOLVINIVH
"19zo9.14 Alojeloge], "J9z99.14 Alojeloge] "19z99.14 Aiojeloge] "Jezeal Aiojyesoqe]
3 -
Hung -1000L Ayoede) Hung -7000L Ayoede)d 009 b_ww_%mo yun | -7009 Ayoede) *0.8-2
10,8-¢:dwa| iojeseblye.l 10,8-¢ :dwa| Jojelsoblijol T QEM._. LQE.@@EQ dwe| Jojelebuyel - ADOTOLVYNIVH
Aloyeloge] [edIpaiA, AJoyesoqe] |edIpa\ 10721008 _wo_vms_ Aioyesoqe] [eoIpaN
yun - abnjLIuSD OIOIN, - - - - ADOTOLVINIVH
Hung - Hung - jung- Hunj - - ADOTOLVINIVH
'Sagn} 9-g< Aloedeo yoey | 'seqn} $9-g¢ Aloedeoyoey | 'seqnl p9-g¢ Aloededyory | 'saqnl 9-g€ Alloeded yoey
‘asodundiyniA -ebnjusn), ‘asodundiyn ‘ebnjue) ‘asodindiyn -ebnyu8D ‘asodindiyny -ebnyUuSD
HUN-70¢2 000k HUNL-70¢2 "0.00k HUN =708 000k HUN L =702 0,00} _
0}dn:dws] ‘yyeq Jelep . 0}dn:dwsa] "yyeq erem 0}dn:dwsa] "yyeq Jerepm o}dn :dws] "yyeq Jarep ADOTOLYNAVH
Hunt - (1seysewip-q Huni - (se} Hun |- (1serJewip-q
- [enuew Jo4) Jojejoy | Jewip- [enuew Jo4) Joyejoy [enuew Jo4) Jojejoy - ADOTOLVYINIVH
nunyg - (4H Jun | - Juepuadap jun | - Juepuadsp
/S1d 001-09) indyBnouy | JojesedQ Ajoede) JojesedQ :Aloede)
(feudsoy are1s sy Aq wnipa|A ‘6o peoyiom dojyoueg dojyouag
papinod sysey uolenbeod uo Buipusdep Ajoede) “JosAleue uolreinbeo) “JosAjeue uoireinbeo)
pasi[eloads 10} Jojed 0} Hun :JosAleue pojewone-wes pojewoNe-wss
ABojoyewseH 1o ge| 810D uolre|nbeo) perewoiny
Ul paoe|d aq Aew yun pug) aNvy aNvy ADOTOLVNIVH
ANV
Hun | usquinu Uiy wini- U4 wnt- U4
(4H/SLd 002-00}) yun| - (JH/sLd 002-00}) /S1d 00I-09) Indybnoay L /S1d 001-09) IndyBnouy |
ndybBnouy] ybiH:Auoede) | indybnouy] ybiH :Ayoede) wnipa|A :Aloede) wnipaA ‘Aloede)
JasAjeue JasAeue JosAjeue JosAeue oIUID ULBLIBAA
uolreinbeo) perewony , uolre|nbeo) perewoiny uolreinbeo) parewony uolreinbeo) perewony | 1oy 1D0d HNI/Ld
SISOGINOYH.L ® SISVLSOW3VH JIsvd
ST1V1IdSOH ST1V1IdSOH STVLIdSOH
DIH/STVLASOHILVIS | ) g1qy103ds Horvi LSITVIO3dS HONIW 1SITVI93dS-NON 3dVO AdVIlHd ANrdiosia

101



0
o
2
>
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

Jus[eAINbS 10 SaLIBS XD 8pe.b JO 8.8 JSIBOJoULO8) J0) PUER 8A0QR PUB SBLISS 0¥ XS SI1SIBOJOYIEH J0) S800S0.IOIL JO 8pRIE) g

‘1eydsoy HOW 1SeJeau oy} wio.j sisibojojeluary Aq pasiniedns aq [feys SoIullD YiesH Ul 1 D0d Se pauwliojiad sjsaf il
[epdsoy Jo SoIUID YiesH je qel [eiojel HOW 1SeJ/eau oy} 0] pa.iojo. a4 [[eys SajdWies ay) 8SImIay)o ‘Seoinap | DOd bulpnjoul poyiail po
-Jewolne Jo poyep uaibiaisep Aq HS3 B Ajfenuew pauLiojiod ale s3se) oy} Jayioym sauiweibold aoueinssy Ajent) [eudaix3 Ul pajjoius aq [[eys papiroid sisep Iy il
‘SOIUID) Y}[BaH JO dA3 uo paseq aq [jim A103eloqe| 8y} Ul S1S8} 8y} JO UOISINOI 1
SOIUIID YifeaH ul 82IAI8S Alojeloqel Ul StosAjeue pue sise) ABojojewsey buipiebay |
SjuswIWIo)

TMH //e}dSOH 81e1S Ul (Ajuo sinoy eayjo buiinp buljesedo) qej ABojojewaeH pazifeioads Wo.j papiroid 8q of #
S90IAIBS SINOY

pgpajewolne sy 1o yum gy’ 1 IHOD Ul parelbeiul Aiqesjeid pue TyH /[eNdsoH 81els Ul (Uoleinbeod oiseq ‘HST ‘DgH) 82IA1eS ABOjojeLLISEY PajRLIoiNe INoY-{Z 10§ J8Je0 0] ,
‘AN3O37

102



(7]
[
2
>
S
/)]
()
>
(o]
o
[<]
=
pre]
©
o
=
>
10
©
o
©
c
S
e
©
S
[}
Q.
(@]

suung - nuni- nini- h h AD01014310ovd
Jspealonolqiuy pafewoiny | Jspeal djoIqhuy pajewlolny | Ispesl djoIqiuy pajewoiny -ADOT0I90dOIN
nny - wny - nni-
Ayjigndeosns g uoyeoyuapl | Ajjigndeosns g uoiesyuspl | Ajjigndeosns g uoyesyuspl - - NOILvdVd3dd VI3
ABojolsyoeq payewoiny ABojolsyoeq payewoiny ABojolB10Beq payewoINy - ADOTOIGOHDIN
SHUN O} - 8 - WidIsAs SHUN Q - WiYSAs SHUN g - Wi9YsAs Hun | - walsAs - NOILvdVd3dd VI3
2In}Nd POO|q parewoINy 21n}Nd POO|g parewoINy 21n3Nd POO|g Pa1EWOoINY 9IN}N2 POO|q PayeWwoINy - ADO10I90HDIN
(woou
plooou J) SHUN G -0,8-2 1 - - - - NOILYHVd3dd VIA3In
001 96pli4 geT [edlpaN - ADO10I190HOIN
B R B NOILvdVd3dd VI3
nun| - 4o Hd nn| - Jae Hd - ADO10I19OdOIN
nun |- yun|- B B B NOILvdVd3dd VI3
Ja1411s yum oyeld J0H Ja.411s yum ayeld JoH -AD0OT70I1904d2IN
nun - wny - ~ R R NOILvHVd3dd VIA3N
ooue|eq [edljA[eur 21U0J}O8|T | 9ouUeReq [edlA[BUR DIUOI}O8|] - ADO10I1dOdOIN
suung - nuny - - - - NOILvdvd3dd VIa3an
Buipue)s aAe|o0INYy Buipuels ane|ooINy - ADOT10I1dOd2IN
nny - nuni-
wa)sAs uonesedaud wa)sAs uonetedaud - - - NOILvdvd3dd VIA3aN
BIPaW pajeWoINy BIPOW pajewoINy - ADO10I1dOdOIN
wnit- nunyg - - - - NOILvHVd3dd VIA3N
JasuadsIp elpaw pajewony | Jasuadsip eipaw pajewoiny - AD0O101904H2IN
nun |- nny- ) B B NOILVHVd3dd VIA3an
yreglarepm yreqJorepm - AD01019042IN
nuny - nnj- - - - NOILvHVd3dd VIA3N
UOIJBISHIOM MOJ Jeulwe] UOI1BISHIOM MOJ} Jeulwe] - ADOT10IdOdDIN
JHIN3O STVLIdSOH STVLIdSOH STVLIdSOH
AVNOID3Y / 31VLS 1SITVIO3dS HOrvin 1SITVIO3dS HONIN 1SITVIO3dS-NON SRl =l Rl

AD0T0Ig0HDIN

103



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

nany - Hunj - nuny - - - AD0O101d310vd
J0je10y 101e10y 101ej0y -ADOT0IGOHOIN
ADO101d310vd
yun | (Wnipaw) 86njLusy | HUN |- (Wnipsw) 8Bnjuiusy | Jun| - (wnjpawl) sbnjujued - - -ADOT0IdOHIIN
ADOT0Id310vd
SHUN g -0,0€ J01eqnou]| Hun- 5,0€ Joregnou] HUN |- De0€ J0¥egnOu| - - -AD0O101d0d2IN
AD0O101d3.10ovd
HUN|-Decy 101eqnou| HuN|-Docty J0¥EQNOU| HUN|-Decty 10¥EqNOU| - - -ADOT0IdOHIIN
ADOT0IH310vd
SHUNE-Do/E 101eqnou| SHUN € - D,/€ 101eqnou| HUNg-0o/€ J01EqNOU| - - -ADO10IdOdOIN
AD0O101Hd310vd
spung- ‘0D Joregnou| spung - 00 Joreqnou| nunt - °0Q Joregnou - - -ADOT10I190dOIN
Sjung- SHUnQ - sjung- sjung- pung- ADOT0IH310vd
Jswemapls JawemapIS Jawem apl|S JawLiem opl|S Jawem apl|S -ADO10I9OHDIN
sjung -
sHuNg -1 - SpuNG-g - sjung - sjung - 2doosouIN ADOT0IH310vd
9d00s0.0I|A Jejnooulg ©d02s0.0I|A Jejnooulg ©dooso0.I Jejnooulg 9do0s0.01|A Jejnooulg Je|nooulg -ADO10I904DIN
SHUnO¢ - Spungi - SNUN G- siuny - sjune - AD0O101d31ovd
0l Jojessuronoeg 0 - JojeJsuidnoeg Jojeseuidnoeg Jojesauidloeyg Jojesauidnoeg -ADOTOIGOHDIN
sHung9 - ung-¢ Huni-ji Hung - Hun i -|isseio ADOT0Id310vd
- lIsse|0 jouIqeD Ajejesolg - lIsse|D jouIqed Alejesolg sse|D Jeulqe) Ajojesolg sse|D Joulqe) Ajesolg Jouige) Aofesolg -ADOT0I9OHOIN
SjungG- sjun - sjung- sjung - nunyg -7
08¢ 008-¢ 008-¢ 008-¢ 009 192934} pue AD0101d310vd
“100¥1 96pL4 geT [edlps N “100v1 96pL4 ge[edPSN | “1000L 96pLI4 e [edlpsN 1009 96pLI4 qe[eoIPs|N | 96pLI4 geT [BoIPS|N -ADOT0IdOHOIN
sjung- sjung - sjun - jung- _ ADOT0IH3LOvd
0008~ 0} Do0l- JoZ8814 000€- 01 D60} 4828814 | Do0E- 01 Dc0k-100L 41828814 | Do0E- 01 Do0k-T100L 18283814 -ADOT10IdOdOIN
sjung- Hung - _ _ _ ADOT0Id31ovd
Jaulels apl|s pajewioiny Jaulels apljs pajewloiny -AD0101d0d2IN
1un | - AdoosoJoiw Hun | - Adoosouoiw Jun | - Adoosouoiw ) B ADO101431ovd
auln parewoiny auln pajewoiny auun pajewoiny -ADOT0IdOHIIN
J41IN3O ST1V1IdSOH STVLIdSOH S1V1IdSOH
VNOID3Y /31VLS 1SIIVIO3dS HOrvin 1SITVIO3dS HONIN 1SITVIO3dS-NON SRl SLL o
AD0710190H2IN

104



n
Q
=
>
)
[}
(2]
>
(o
2
o
F=
=
©
o
=
>
=
©
o
©
c
S
-
©
)
Q
Q.
o

spung - - - - - ADOT10HIS/ADOT10HIA

JezAeue y|3 = ADOT0IgOHDIN

wny - nny - ADOT10HIS/ADO10HIA

Jaysemy|3J Jaysemy|3 - - - ~AD0O101904d2IN

wuny - nuny - B _ _ ADOT10HIS/ADO10HIN

Japealy|3 Jspealy|3 = ADOT0Ig0dIDIN

wuny- nunyg- ) B _ ADOT10HIS/ADOT10HIA

J1SSe|D 18UIge) Alajesolg l1sse|D 1uIge) Alajesolg —ADOT0IgOdDIN
spung - nun nuni-

Ayoeded | - Ayoeded ybiy o3 wnipawl Ayoeded wnipaw ) )

ybiy ‘weisAs Aesseounwiwl ‘weysAs Aesseounwiwi ‘welsAs Aesseounuiwl ADOTOHIAS/ADOTOHIA

awAzus pajewoiny awAzus payewony owAzua payewony - AHOT0IgOHDIN

Jun | - (JOMaIA 8|gnop) HuN| - (Jomalns|gnop) R _ ADO10dIS/ADOTOHIA

©d00s0.0IW 90U82s8.I0N|4 ©d02S0.0jW 9oU8dsa.I0N|4 - - AD0T0I9OHDIN

sgung-9- spuny - siune- spun

(D08-2) (D8-2) (De8-2)1 - 2-008-2 1009 | ADOT0OHIAS/ADOTOHIA

7100w} 96plig e [edlpa 70011 96plid ge [edlpaN 000} 96pL ge [edlpaly abpli4 ge [edlpay - AD0T10I90dOIN

spung - sjung - SHUN - 5o0e- B B AD010d3IS/ ADOTOHIA

0oE- 010601~ 1828314 000€- 01 Do0l- 1878314 010001 - 7100 18z8814 - ADOT10Ia0dIIN
pung - Huni - Huni -

0000} 0008~ 0008~ - - ADO10dIS/ ADOTOHIA

-0}1000Z- 1001 1928314 01000Z-7100¥ 19z88.14 01000Z- 1001 1928914 - AD0T0I90dOIN

nuny -

spung - spung- nung - Huni- (wnipsw) | ADOTOHAS/ ADOTOHIA

(Aneay) aBnjLyue) (Aneay) aBnjuyue) (wnipaw) 8bnjujuad (wnipaw) abnjLuad abnjLua) -~ AD0OT0I90ddIN

spuNgG- sjun Hun B B ADO10I1d31ovd

19}oWO0}ISUSP puUBlE4O|A | € - Jo}oWOoNSUSp PUBLIELOIN | | - J9}oWOHSUSp puelle{o\ -ADO10I90HDIN

SHun Q| - S§un Q| - SpungG - sjung - spung - ADO10I1d310vd

apadid apadid apadid apadid apadid ~ADOTOIGOHOIN

wung - punp - aunp - qung - _ ADO101d3.10vd

X9}I0A XOHOA XOHOA XOHOA -AD010190d2IN

JHIN3O STIVLIdSOH STVLIdSOH STVLIdSOH
IVNOID3Y /31VIS 1SI1VIO3dS HOrvin 1SI7VIO3dS HONIN 1SITVIO3dS-NON Skl £ LGl

AD010I190HDIN

105



0
o
2
S
£
[}
»n
>
o
)
o
<
pre]
©
o
£
>
0
©
o
©
c
.0
e
©
™
[}
o
o

SHUN g -008-¢ SHUN g -008-¢ - - - ADOTOOAN
1000}96pL- geT [eolIpaly “1000196pLI4 geT [edIpsN - ADO101904H2IN
ADOTO0AN
S}JuN g - Jojelaulonoeg jun| - Jojelaulonoeg - - - - ADO10I19OdOIN
_ . . ADOTOOAN
SHUN g - O,/€ 101eqNOU| HuN | -0,/€ J03eqnou| - AD0O10190H2IN
nunig- i Hun-i _ R R ADOTO00AN
sse|D Jaulqe) Ajojesolg sse|D jaulqe) Ajejesolg - AD01019042IN
spung - spung - _ R R
[euueyD 9|6uIS enedid [euueyD 9|6ulS eedid g1-A90701904d0IN
Sjuny -¢g- sjung - nunj - nuny - nun
adoososoiw a3 adoososoiw g3 adoososoiw g3 adoososow gl | | -odoososoiw g3 a1 - ADOT0IGOEDIN
PII1Yb1} [0SOJSE YIM ‘| ~ B B B
0G 26nj1jus0 payesabljey g1-A907019040IN
Hun Hun
| — JBUlels 8pljs pajeuioiny | — IdUlels |pljs pajeuwlony - - - a1 - AD010I190H2IN
sjung - Hunj -
welsAsainno g1 wajsAsainno gl - - - gL - AD010I190d2IN
SHUN g - D,/€ 103egnou| - - - - g1-A907019040IN
sjung - nunj- nuny - Huni - Hun-|isseio
I sse|D Joulqe) Aojesolg lI'sse|D Jouiqe) Aofesolg Il sse|D Joulge) Aofesolg I sse|D Jauige) Aofesolg Jouige) Aofesolg g1- AD0101904d2IN
spung -
sjun¥g-0¢ - SHUN Q¢ - sHun O} - spung - [puueyd | ADOTOHIS/ADOTOHIA
[ouueyd s|bulg apadid [puueyg s|bulg apadid [ouuey o|buls epadid [ouueyo ojbuig anedid a|buIs anedid —ADOT0Ig0dDIN
- _ _ ADOT10HIS/ADOT10HIA
SHUN g - JsuWllemopliS Hun| - Jswiemapls ~AD0T10I90dOIN
sjung - sjung - Huni - pung - Hunp -1 ADOT0HIS/ADOT0HIA
1eys J9xeys Ioxeys eys Ioxeys - AD0T0190d0IN
nunj - nnyg - B _ _ ADOT10HIS/ADOTOHIA
Joregnou| Joregnou| = ADOT0IF0dDIN
JHIN3O SIVLIdSOH STVLIdSOH STVLIdSOH
IVNOID3Y /31VIS 1SI1VIO3dS HOrvin 1SI7VIO3dS HONIN 1SITVIO3dS-NON =l =linzlgiz
AD0T0I19042IN

106



(7]
[
2
>
S
/)]
()
>
(o]
o
[<]
=
pre]
©
o
=
>
10
©
o
©
c
S
e
©
S
[}
Q.
(@]

spung- (708) spung-1-(108) Hun jun yun| - Bupuels INOOYHSYM
Bulpue)s J00|4 SAB|00INY Bulpue)s J00|4 SAeooINY | | - Buipuels Jooj4 aaeoony | | - Bulpue)s JoojH aAejo0Iny J100|4 8AB[o0INY - ADO10I90HDIN
suung - spung - nuny- B B INOOYHSYM
USAO Jle JoH USAO Jle J0H USAO Jle J0H - AHOT710I190HDIN
SJuUN g - Jaysem yun | - Jeysem B R B INOOYHSYM
aJemsse|b pajewioiny aJemsse|b pajyewoiny - ADOT10I190dOIN
BNENER]
S19z98.} pue sebpli} JO Jaquunu 0} Buipi0ooe We)sAs BulioHuOW awli} [eal 10} 81eMHOS Yim siebboj ainjesadwa| ADO10I19OHDIN
B ) _ IvdaNgo
2 -Wwool pjoD | - WO0. p|0D ADO10I1dOdOIN
spung- nuni-
wo)sAg Jazjuolep wo)sAg Joziuolep - - - BNAEENED]
UlIM Uoleonling Jo1ep UM Uoieonling Ja1ep ADO10I1dOdIN
1un g - JaMaIA 8|gnop 1un | - JoMaIA 8|gnop B B B AENER]
MBIAI}N|A ©d0OSOIDIN MBIAN|A ©d0DS0IIN ADOT10I190HOIN
Hun | - JIoMaING ) B B R IVHANID
MBIAIHN|A ©d0OSOIOIN ADO10I1dOdOIN
nuny - ADOTOOAN
yreqJarepm - - - - - AD0O101904H2IN
wny- ) _ ) ; ADOTOOAN
Jsysemy|3 - ADO101904HDIN
nun |- ADOTOOAN
Jepealy|3 - - - - - AD0O101904H2IN
1un | - BJoWeD yum apeld ADOTOOAN
1s160j0y1ed 8d0OSOIIN - - - - ~ ADO10I19OdOIN
nung- huny - ADOTOOAN
Jejnooulg 8dooso.oIN Jejnooulg 8dooso.oIN - - - - ADO10I19OdOIN
JHIN3O STVLIdSOH STVLIdSOH STVLIdSOH
AVNOID3Y / 31VLS 1SITVIO3dS HOrvin 1SITVIO3dS HONIN 1SITVIO3dS-NON SRl =l Rl

AD0T0Ig0HDIN

107



Operational Policy in Pathology Services

APPENDIX 10: LIST OF MEDICAL EQUIPMENT FOR SPECIAL TESTS IN
REFERAL/ NICHE AREAS

ANATOMIC PATHOLOGY
Discipline Scope of special test Location Equipment
ANATOMIC Renal pathology / State and major hospital | Brights field Immunoflourescence
PATHOLOGY Dermatopathology / with clinical subspecialty | microscope withimage capture
(Immunofluorescence of nephrology and system
stains) dermatology
ANATOMIC Cytopathology AP centresinstateand | Liquid based cytology system
PATHOLOGY major hospital. (including sample processing and slide
preparation)
ANATOMIC Renal pathology Regional Centre (HKL) Electron microscope
PATHOLOGY
ANATOMIC Lymphoreticular Regional centre by Automated immunohistochemistry
PATHOLOGY pathology/Paediatric subspecialty stainer with full range of antibodies
pathology / Perinatal relates to the specific subspecialty
pathology/ Bone &
Soft Tissue pathology
/ Gynaepathology/
Lung pathology/
GIT & Hepatobiliary/
Neuropathology/
Breast and endocrine
pathology/ Head and
neck pathology/Ocular
pathology (IHC stains)
ANATOMIC Neuromuscular Regional centre (HKL) Liquid nitrogen tank
PATHOLOGY pathology Cyrostat with dual compressor
-80 Lab freezer
ANATOMIC Molecular Anatomic Regional centre Pre PCR reagent preparation
PATHOLOGY Pathology (HKL) Vortex,

Miniature Centrifuge
Pipette set
PCR Cabinet

Pre PCR sample preparation

18 RNA extraction

Automated RNA extraction system
Electronic pipette

Centrifuge with rotor plate
Vortex

Microcentrifuge

Blood rotator

Re frigerated centrifuge
Biosafety cabinet Class Il (RNA)
Pipette set

Dispenser (various volume)

18 Tissue preparation
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ANATOMIC PATHOLOGY
Discipline Scope of special test Location Equipment
Microtome
Float bath
Cold plate
Dissecting microscope
18 DNA extraction

Automated DNA extraction system
Dispenser (various volume)
Centrifuge with rotor plate

Heater blocks

Vortex

Microcentrifuge

Blood rotator

Re fringerated centrifuge

Pipette set

PCR cabinet

18 Quality Quantitation Room
Microvolume system with PC
Flourospectrophotometer

Pipette (01-10ul) - 2unit, pipette (20ul)
-2 unit with carousel

Genome Mixing

PCR cabinet

Automated PCR assay

96 well plate mixer

8 channels micropipette various set
Vortex

Microcentrifuge

Centrifuge with rotor plate
Electronic pipette

Pipette sets

PCR
Conventional PCR machines
Real time PCR

PCR cabinet
Immunomagnetic based PCR

Sequencer Room

Next Generation Sequencer
Sanger sequencer
Pyrosequencer

96 well thermomixer/shaker
Water bath

Post PCR

Analytical balance

pH meter

Automated Gel electrophoresis
Gelimaging system

Horizontal electrophoresis
Hybridization machine
Automated purification system
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ANATOMIC PATHOLOGY

Discipline Scope of special test Location Equipment

Pipette set

8 channels micropipette
Waterbath

HLA plate stirrer

96 well transfer device sonicator
Micro SSP Gel system

PCR cabinet

Incubator

Chiler

LABscan 3D

FISH/ISH Preparation & Hybridization
Room

Fume hood

Safety cabinet type 2

Waterbath

Incubator

Hybridizer

Votex mixer

Themometer

FISH/ISH Analysis Room
Image capture system with
microscope
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CHEMICAL PATHOLOGY
Discipline Scope of special test Location Equipment
CHEMICAL Protein and para-protein | IMR (Molecular Automated Clinical Chemistry
PATHOLOGY Bﬁgnostlc & Protein Analyser (150T/Hr) -1 unit
CHEMICAL Protein and para-protein | IMR (Molecular Automated Immunochemistry
PATHOLOGY Dlggnostlc & Protein Analyser (200T/Hr) - 1unit
Unit)

Biochemical Genetics IMR (Biochemistry Unit) | LCMS-MS - 2 Unit
CHEMICAL -Newborn Screening
PATHOLOGY of IEM (Multianalytes

screening)

Biochemical Genetics IMR (Biochemistry Unit) | GCMS -1unit
CHEMICAL Analysis of sugars &
PATHOLOGY polyols and organic

acids
CHEMICAL Biochemical Genetics- | IMR (Biochemistry Unit) | Densitometer
PATHOLOGY Mucopolysaccharides
CHEMICAL I_BCI)C;CZ(:\:ZIaC;I d(izr:]ec‘jtlcs IMR (Biochemistry Unit) | Nitrogen generator- 2 unit
PATHOLOGY 9 .

newborn screening

In-born Error IMR (Molecular Automated Electrophoresis Analyzer
CHEMICAL Metabolism - Molecular | Diagnostic & Protein -1unit
PATHOLOGY : 9

genetics Unit)
CHEMICAL In-born Error IMR (Molecular Next generation sequencing (medium
PATHOLOGY Metat?ollsm - Molecular D|§gnost|c &Protein throughput) - 1unit

genetics Unit)
CHEMICAL :\r/]l-;gg; :Ifsl';:r_ IMR (Biochemistry Unit) | Medical Lab Fridge (700L) - 1units
PATHOLOGY . ) )

Biochemical Genetics
CHEMICAL Protein and para-protein | IMR (Molecular Blood Bank Refrigerators, 2-doors
PATHOLOGY D|a_gnost|c&Prote|n (1v/OO0L) - 2 units

Unit)

Test for Heavy metalin IMR (Phermaco & Atomic Absorption
CHEMICAL biological sample - urine | Toxicology Unit) Spectrophotometer. Available
PATHOLOGY &serum copper, blood mechine is in process for BER (>10yrs

lead, and frequent breakdown)
CHEMICAL Drug Confirmation & Hospital Kuala Lumpur LCMS-MS -1 Unit
PATHOLOGY General Drug Screening

Drug Confirmation HKL /HPP /HRPZIl/ GCMS -2 units

£DeS|gner Drugs) I*-ISA /HQE /HUS LCMS-MS -1 Unit

(Perancangan untuk (Perancangan untuk

upgrade metodologi upgrade metodologi Automated Solid Phase Extraction

(daripada kaedah mengikut piawaian (SPE) System - 1Unit
CHEMICAL kualitatif kepada kaedah | antarabangsadisemua Sample Concentrator - 1Unit
PATHOLOGY kuantitatif yang lebih hospital negeri) ample Loncentrator - 1Lni

sensitive, spesifik

dan tepat) mengikut
piawaian antarabangsa
di semua Hospital
Negeri)
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CHEMICAL PATHOLOGY
Discipline Scope of special test Location Equipment

Trace Elements Hospital Kuala Lumpur ICPMS - 1unit

Renin & Aldosterone Hospital Putrajaya Tandem Mass Spectrometry - 1unit

Biogenic Amines - HKL & Hospital HPLC - 2 units

Catecholamine Putrajaya

Biochemical Genetic Hospital Kuala Lumpur | GCMS for Organic Acid 1Unit

Amino Acids (IEM) Hospital Kuala Lumpur HPLC - 1unit

Protein Proteomic Hospital Ampang Automated Electrophoresis Analyser

Protein Proteomic Hospital Ampang Automated Clinical Chemistry
Analyser (800T/Hr) - 1unit

Protein Proteomic Hospital Ampang Freezer (-20°C) (for samples) - 1unit

CHEMICAL Protein Proteomic Hospital Ampang Freezer (-40°C) (for QC) - 1unit
PATHOLOGY Protein Proteomic Hospital Ampang Centrifuge - 1unit

Protein Proteomic Hospital Ampang Fridge (2-8 °C) (for reagents/gels)
-1unit

Protein Proteomic Hospital Ampang Vortex mixer - 1unit

Protein Proteomic Hospital Ampang Micropipette:
- 10-100pL - 1 unit
- 1001000 pL-1unit

Protein Proteomic Hospital Ampang Fume Hood - 1unit

Protein Proteomic Hospital Ampang Electronic Balance -1 unit

Protein Proteomic Hospital Ampang X-ray box (Viewer)

Protein Proteomic Hospital Ampang 1D & 2D Electrophoresis system with

Image Scanner
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HAEMATOLOGY
Discipline Scope of special test Location Equipment
HAEMOGLOBIN i. AllState hospitals High performance liquid
DISORDERS: (BothHPLC and CE chromatography (HPLC) system- Min
Haemoglobin analysis methods exceptin 1unit
- Thalassaemia/ HTF Kangar only 1 . )
Haemoglobinopathy as first line method. Automated Cap|!lary e!ectrophore&s
. ; (CE) system - Min 1unit
Samples with variants
detected willbe Automated electrophoresis system
referred to HSB for (Alkaline and acid gel electrophoresis)
HAEMATOLOGY 2nd line method -1unit
verification) Water bath. Temp: Up to 100°C;
ii. Selected Major Capacity: 20L - 1unit
hospitals (minimum Centrifuge. Multipurpose. Rack
by 1methodas istline | capacity 2 - 64 tubes-1unit
testing) Analytical balance -1unit
Vortex mixer - 1unit
REDBLOOD CELL HTA (WCHKL) (National | i. All State hospitals (Both HPLC and
DISORDERS: referral centre) (**Misc. CE methods exceptin HTF Kangar
Haemolytic anaemia & tests performed in HKL) only 1asfirst line method. Samples
Red cell disorders: with variants detected will be
- G6PD screening Future plan: referred to HSB for 2nd line method
-RBCenzymeassays* | “Regional centres verification)
-Misc™ (Under RMK 12 by ii. Selected Major hospitals (minimum
«OFT pooled procurement) . )
. by 1method as 1st line testing)
« Kleihauer test etc
i. All State hospitals (Both HPLC and
CE methods exceptin HTF Kangar
only 1asfirst line method. Samples
HAEMATOLOGY with variants detected will be
referred to HSB for 2nd line method
verification)
ii. Selected Major hospitals (minimum
by 1method as 1st line testing)
i. All State hospitals (Both HPLC and
CE methods exceptin HTF Kangar
only 1asfirst line method. Samples
with variants detected will be
referred to HSB for 2nd line method
verification)
IMMUNOPHENOTYPING HTA (National referral Flowcytometry analyser (Haemato-
(FLOWCYTOMETRY): centre), oncology services) Min. 8 -colour
Immunophenotyping for system - 1unit
leukaemia, lymphoma
and other haematological HPP, HRPB, HSA‘éB]: Biosafety Cabinet Class Il -1unit
disorders and cell HRPZII, HQE, HUS (for
HAEMATOLOGY enumerations (including State level. Other State | contrifyge, Table top, multiuse (min.
CD4/CD8 enumeration). hospitals depending on 28 - 68 tubes) - 1unit (for haemato-
justification)

oncology services

Blood mixer / vortex -1unit
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HAEMATOLOGY
Discipline Scope of special test Location Equipment
Pipette:
- 1000pL - 2 unit
- 200 pL -2 unit
- 100 pL - 2 unit
- 20 yL -2unit
Haematology analyser (for automated
cell counts of IPT samples. May be
shared wit routine service within
department)
Immunophenotyping for | i. All State hospitals CD4/CD8 analyser. Dedicated for CD4
CD4/CD8 enumeration (except HTF Kangar | absolute enumeration and percentage.
- refer toHSB Alor Bench top.
Setar)
Number of analyzers and throughput
ii. Selected Major would depend on the workload
specialist hospitals Min. number:
HAEMATOLOGY (depending on i. 1unit (if testing 100 samples per day
workload & presence orless)
ofin-house or OR
frequency of visitsof | ii. 2 units (testing more than 100
ID Physicians): samples per day)
» Hospital Sg Buloh iii. lab with minimal number of workload
» Hospital Kajang (less than 5 per day) will outsource
*« HOSHAS Temerloh to the nearest referral lab
SPECIALISED All State hospitals: High Throughput Fully Automated
HAEMOSTASIS & HTF Kangar, Coagulometer
THROMBOSIS: HSB Alor Setar, HPP,
i BasicSpecialized | HRPB, HTAR, (PT>200 tests/hour,
Tests: HTAKL, HTJS, HM, APTT >150 tests/hour) - 2 unit
« Factor VIl & IX HSAJB,HTAA, Table top Centrif > unit
activity assay HSNZ KT, HRPZII, HUS, | ‘aPetoptentrifuge- < uni
« Factor VIl & IX HQE 37°C Water bath (22 L) - 1unit
inhibitor assa: ) .
- LAtesting Y Mgdlcal Laboratory Refrigerator - 2
unit
Medical Lab Freezer (-30°C) - 1 unit
Pipette 10 =100 pL (2 units)
Pipette 50 - 200 L (2 units)
Pipette 100 - 1000 pL (2 units)
Pipette 1000-5000 pL (2 units)
Vortex - 1unit
Mechanical stopwatch - 1unit
Timer - 1unit
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HAEMATOLOGY
Discipline Scope of special test Location Equipment
i. VWEF profile &Platelet | Future plan: High Throughput Fully Automated

Aggregation Test/ Regional centres: Coagulometer

PAT (in addition to HPP,HSNZ, HSAJB,

BasicSpecialized | HUS & HQE (PT>200tests/hour,

Tests) (PAT only inHUS and APTT >150 tests/hour) - 2 unit
HQE due tologistic . . ) .
reason and low volume (*minimum of 1unit equipped with

automated platelet aggregation
test) .
capacity)
ELISA Plate Shaker & Reader - 1unit
Table top Centrifuge - 2 unit
37°C Water bath (22L) - 1unit
Medical Laboratory Refrigerator
-2unit
Medical Lab Fi -30°C) -1uni
HAEMATOLOGY edical Lab Freezer (-30°C) -1unit
Medical Lab Freezer (-80°C) -1unit
Pipette 5 pL (2 units)
Pipette 10 =100 pL (2 units)
Pipette 50 - 200 L (2 units)
Pipette 100 - 1000 pL (2 units)
Pipette 1000-5000 uL (2 units)
8 channels micropipette -1 unit
Vortex - 1unit
Mechanical stopwatch - 1unit
Timer - 1unit
SPECIALISED PDN (National referral High Throughput Fully Automated
HAEMOSTASIS & centre) Coagulometer
THROMBOSIS: (PT >200 tests/hour,
IIl) Advanced Future plan: APTT >150 tests/hour) - 2 unit
Specialized Tests: HTA (Referral centre (*minimum of 1unit equipped with
« VWF Profile for Haemostasis & automated platelet aggregation
« Rare Coagulation Thrombosis) capacity)
Factor Activity Assay .
« Platelet Aggregation Medium Throughput Fully Automated
HAEMATOLOGY Test Coagulometer
« Antiphospholipid (PT >100 tests/hour,
Antibodies (ACA & :A1Pu'l;]'il;> 100 tests/hour)
Anti-2GP1)
« Heritable Platelet Aggregometer with

Thrombophilia Tests
(Protein C, Protein

S, Antithrombin and
APCR)

assessment of platelet function release

Fully Automated Open System ELISA
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HAEMATOLOGY

Discipline

Scope of special test

Location

Equipment

(in addition to Basic
Specialized Tests)

Fully Automated Immunoassay
Analyzer for Antiphospholipid
Antibodies

Flowcytometer (min 4 colour system)
-1unit

ELISA Plate Shaker & Reader - 1unit

Tabletop Centrifuge - 2 unit

Tabletop Refrigerated Centrifuge
-1unit

37°C Water bath (22 L) - 2 unit

Medical Laboratory Refrigerator
-3 unit

Medical Lab Freezer (-30°C) - 1unit

Medical Lab Freezer (-80°C) - 2 unit

Pipette 5 uL (3 unit)

Pipette 10 - 100 pL (3 unit)

Pipette 100 - 1000 pL (6 unit)

Pipette 1000-5000 pL (3 unit)

8 channels micropipette -1 unit

Vortex - 1unit

Mechanical stopwatch - 2 unit

Timer - 2 unit

HAEMATOLOGY

SPECIALISED
HAEMOSTASIS &
THROMBOSIS:

1IV) Molecular analysis
for Haemophilia

PDN (for Molecular
Haemophilia A)

IMR (for Molecular
Haemophilia B)

Future plan:

IMR to provide all
molecular haemophilia
service.

Thermocycler Gradient PCR - 2 units

Fully Automated High resolution
Capillary Electrophoresis System

Nanodrop spectrophotometer

Biosafety cabinet - 1unit

Medical Laboratory Refrigerator
-2unit

Medical Lab Freezer (-20°C) - 1unit

Medical Lab Freezer (-80°C) - 1unit

Thermoblock

Minicentrifuge - 1unit

Microcentrifuge - 1unit

Vortex Mixer - 2 units

Analytical Balance - 2 units

Multichannel pipettor 10ul - 1unit
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HAEMATOLOGY

Discipline Scope of special test Location Equipment

Multichannel pipettor 20pl -1unit

Multichannel pipettor 30ul - 1unit

Micropipetter O1-2 pl - 1unit

Micropipetter 2 - 10 pl - 1unit

Micropipetter 2 - 20 pl - 1unit

Micropipetter 2100 pl - 1unit

Micropipetter 2 - 200 pl - 1unit
Micropipetter 100 1000 - 1 unit

MOLECULAR IMR (except BCR-ABL1 | Automated RNA Extraction System
HAEMATOLOGY: quantitation) (low throughput) - 1unit

Automated DNA Extraction System
(low throughput) - 1unit (for tests using
DNA)

Hosp. Ampang (Makmal | Low throughput Microvolume

» Mutation/ Haematologi Klinikal) Spectrophotometer + PC - 1unit
translocation detection
in leukaemia HPP }

i. MOLECULAR HTAKL (except AML
HAEMATO- mutation)
ONCOLOGY

BCR-ABLA High throughput Microvolume

- BCR-ABL1 Qualitative | HSAJB ﬁ?i""ozlhf)tg}meter +PC-Tunit (for
« BCR-ABL1 Igh workioa

Quantitation Future plan: Automated PCR Assay - 1unit (for high
« AML mutation HQE workload)
« Chimerism

quantitation

Thermal-cycler - 2 units
Real Time PCR - 1unit

Automated system: Automated Gel
Electrophoresis / Automated Gel
Hybridization / Reverse Dot Blot - 1unit
HAEMATOLOGY - (depending on method used)

Horizontal electrophoresis system
-2unit

Automated Gel Imaging Capture
System - 1unit

Biosafety Cabinet (Class lll) - 1unit

PCR Cabinet - 3 units (additional 2 units
ifinvolve tests using DNA)

Refrigerated centrifuge with 2 rotor
-1unit

Microcentrifuge with 2 rotor - 3 unit

Miniature Microcentrifuge (With 2
rotor) - 4 units (additional 2 units if
involve tests using DNA)

Vortex mixer - 4 units (additional 2 units
ifinvolve tests using DNA)

96 well plate mixer - 1unit
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HAEMATOLOGY
Discipline Scope of special test Location Equipment

Blood Rotator - 1unit
Heater block - 2 units
Sets of pipettes (various volumes) with
carousels - 4 units (additional 2 units if
involve tests using DNA)
Multichannel pipette:
-10 yL -t unit
-100 pL - 1unit
Electronic pipette - 1unit
Dispenser (various volume) - 1unit
Medical Lab Freezer -30°C - 2 units
Biomedical Freezer -80°C - 1unit
Medical Lab Fridge 2-8°C - 3 units
Centralised temperature monitoring
system for fridge & freezer (logger
temperature min/ max)
Thermohygrometer
Autoclave - 1unit
Microwave Oven - 1unit
lce maker - 1unit
Analytical Balance - 1unit
pHmeter - 1unit
Water bath - 1unit
High-capacity ultra-pure water system
-1unit
FOR REFERRAL LABORATORY
Next Generation Sequencer (NGS)
-1unit
Sanger Sequencer - 1unit
Flourospectrophotometer - 1unit
Automated Purification System - 1unit

ii. NON-MALIGNANT | HSB Alor Setar . DNAEXTRACTION:

HAEMATOLOGY | Apnathdasosoma) | - Automatedextracion Auomatec
HAEMATOLOGY Thalassaemia/ IMR (Referral centre depending on workload)
Haemoglobinopathy. for betathallassaemia, 2. Manual DNA extraction:
| phatasaeria | Haeridobnopalty . [setot Mot win ool
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HAEMATOLOGY
Discipline Scope of special test Location Equipment
« Haemoglobinopathy | otherthan common Microcentrifuge -1 unit
alpha globingene

Red cellsenzyme

disorders

» G6PD molecular
tests.

mutation done in HKL
&HSB)

Future plan:

HKL

- G6PD molecular tests.
- Referral centre for
alpha thalassaemia,
beta thalassaemia and
haemoglobinopathy
(Molecular testing for
beta thalassaemia and
haemoglobinopathy will
be offered to Peninsular
Malaysia, Sabah and
Sarawak in stages under
RMK12)

Heater blocks - 2 unit

Vortex mixer- 2 unit

Blood rotator - 1unit

PCR cabinet - 1unit

Il. DNA QUANTIFICATION /DNA
PURITY ANALYSIS

Microvolume Spectrophotometer
(high/low throughput depending on
workload)

8-channels micropipette (high
workload)

Micropipette (low workload)

Fluorospectrophotometer/

Fluorometric Assay Systems

li. PRE PCR ASSAY PREPARATION:

1. Automated Pre-PCR Assay
Preparation:

Automated Pre-PCR Assay System
-1unit

96 well plate mixer - 2 unit

Plate centrifuge -1

2. Manual Pre-PCR Assay
Preparation

Miniature microcentrifuge - 1unit

Vortex mixer- 2 unit

Set of micropipette with carousel

PCR cabinet - 1unit

lIl.PCR (GENE AMPLIFICATION)

Thermal-cycler- 2 unit

IV.POST PCR (depend on method
used/selected)

1. Automated system (dependon
method used/ selected ):

Automated Gel Electrophoresis
(throughput depending on workload) /
Automated Hybridization / Reverse dot
blot System

2. Manual technique

119




Operational Policy in Pathology Services

HAEMATOLOGY

Discipline

Scope of special test

Location

Equipment

Automated Gel Imaging Capture
system -1unit

Horizontal electrophoresis system
-2unit

Set of pipettes -2 unit

8-channels micropipette-1unit

Waterbath - 1unit

Analytical balance - 1unit

Microwave oven - 1unit

Other equipment:

Medical Lab Freezer -20°C - 2 unit
(reagent and DNA sample)

Medical Lab Freezer -80°C - 1unit

Medical Lab Fridge - 2 unit (reagent
and blood sample)

Autoclave - 1unit

Ice maker - 1unit

pH meter - 1unit

Deioniser / RO water purification
system

Logger temperature and Min-Max

Thermohygrometer

Biohazard Safety Cabinet Class II-1 unit
(ifnecessary)

SEQUENCING (Referral lab only)

Automated purification system-1 unit

Sanger sequencing analysis-1 unit

Next Generation Sequencing
(Targeted/ Whole Genome
Sequencing system) - 1unit

Equipment for malignant &

non- malignant molecular haematology (including for Haemophilia) will be shared where and when

possible if both the scopes for molecular haematology are available within the same laboratory area in the hospital.

HAEMATOLOGY

BONE MARROW
CYTOGENETICS:
Testing for malignant
haematological
disorders

HTAKL (National referral
centre for cytogenetics
and molecular genetics
including bone

marrow for malignant
haematological
disorder)

HPP (Northern zone)

Biosafety cabinet - 1unit

Fume hood - 1unit

Haemocytometer - 2 unit

Incubator - choice of normal or CO2
incubator - min. 1unit (depending on
workload)
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HAEMATOLOGY

Discipline

Scope of special test

Location

Equipment

Hospital Ampang
(Makmal Haematologi
Klinikal)

Future plan:

« HQE/HWKK Likas
(Sabah)

e HUS (Sarawak)

* HSA/HSI (Southern
zone)

Centrifuge (swing out - to fit culture
tube size 110x16mm) -1 unit

Brighfield Microscope (10x, 40x & 100x
Objectives)- 2 unit

Medical lab refrigerator 4°C

Medical lab freezer -20°C

Environment Controlled Chamber
-1unit

Hot plate — 1unit

Microscope with attached camera and
cytogenetic software for automated
metaphase image capturing. Minimum
1unit (depending on workload and
capacity of the automated system)

Workstations-PC with software for
cytogenetic karyotyping and analysis
—minimum2units  (depending on
workload)

England Finder - 1unit

Network Printer -1 unit

Waterbath - 1unit

Denaturation/Hibridization system
-1unit

Fluorescence Microscope with FISH
capturing and analysis software
system-1unit

Workstations-PC with FISH analysis
software - min. 1unit.

Microcentrifuge ( to fit for 0.5-2ml
tubes)

HAEMOPOIETIC
STEM CELL (HSC)
LABORATORY
SERVICE:

« CD34 enumeration

- HSC
cryopreservation

e Tecell
cryopreservation

« Buffy Coat
enrichment

« RBCdepletion

« Plasmadepletion

« CD34 selection

HTAKL
HWKK Likas

Future plan:
HPP

The lab requires 2 connected rooms
namely:

1.Processing room

2. Stem cell storage room, and

3. Clean Room facility with HEPA filter if
the lab offers CD34 selectionand T cell
/ B cell depletion or more complicated
procedure.

1. Processing room:
Biosafety Cabinet Class 2
(Ductless) - 1unit
Refrigerated Centrifuge (for blood
bag) - 1unit
Balance - 1unit
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HAEMATOLOGY
Discipline Scope of special test Location Equipment

+ TCRaB/Bcell Biosealer - 1unit
depletion Portable hand sealer - 2 unit

« Chimerismassay Sterile tubing welder - 1unit
for engraftment Rotator suspension - 1unit
(performed using Cell Separator (COBE 2991) or
Molecular Laboratory equivalent - 1unit

facilities) 2. Stem cell storage room:

Controlled rate freezer - 1unit
Ultra-low freezer -80°C - 1 unit
Liquid nitrogen freezer - 1unit
Liquid nitrogen supply tank - 1unit

3. Clean Room facility with HEPA
Biosafety Cabinet Class 2
(Ductless)

-1unit

Refrigerated Centrifuge (for blood
bag) - 1unit

Balance - 1unit

Biosealer - 1unit

Portable hand sealer - 2 unit

Sterile tubing welder - 1unit
Magnetic separator - 1 unit (optional
depend on service offered)

4 colour flowcytometer (may be shared
with FCM service within department)

Haematology analyser (may be shared
with routine service within department)
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MICROBIOLOGY

Discipline

Scope of special test

Location

Equipment

MICROBIOLOGY

Molecular Microbiology
for bacteriology,
virology, mycology and
parasitology

All State hospitals,
regional hospitals, HKL

Biosafety Cabinet Class 2 - 2 unit

PCR workstations - 2 units

DNA/RNA Extraction System - 2 units

Liquid handling system - 1unit

Real time PCR thermal cycler
-2units

Medical Lab Fridge 1400 L (2-8°C)
-2 Units

Freezer -10°C to -30°C -2 units

Freezer 400L -70°C to-100°C
-2units

Refrigerated microcentrifuge - 2 unit

Microcentrifuge - 2 units

Heat block - 2 unit

Vortex - 3 units

Mini spin - 2 units

Ice maker - 1unit

Single channel pipette - 24 units

Multichannel pipette - 1unit

M. tuberculosis
detectionand
resistance

Regional tuberculosis
centres

Automated Nucleic Acid Amplification
System

Regional for anaerobic
isolation, identification
and sensitivity testing
reference laboratory

All State hospitals,
regional hospitals, HKL

Anaerobic culture workstation - 1unit
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GENETIC PATHOLOGY
Discipline Scope of special test Location Equipment
General Hospital Tunku Azizah Temperature Monitoring System
(HTA), Kuala Lumpur -1unit
General HTA Logger Temperature - 2 units
General HTA Medical Lab Fridge 4°C - 1 unit
GENETIC General HTA Centrifuge, benchtop - 1unit
PATHOLOGY General HTA Deioniser/ Water purification System
-1unit
General HTA Water distiller 8L/hr - 1unit
General HTA Autoclave 65L - 1unit
Dry Oven-1unit
Molecular Genetics HTA Automated DNA Extraction Machine
-1unit
Molecular Genetics HTA PIPETTE
Micropipette:
- 1000puL - 5 units
- 200 L - 5 units
- 100 pL -5 units
- 20 uL -5 units
- 10 uL - 5units
- 2uL -5units
Multichannel pipette:
-100 pL -2 units
- 200 pL - 2 units
Molecular Genetics HTA Biohazard Safety Cabinet (Class Il)
-1unit
Molecular Genetics HTA Microcentrifuge - 2 units
GENETIC
PATHOLOGY Molecular Genetics HTA Centrifuge, Table top, refrigerated
multiuse (min 28 - 68 tubes) - 1unit
Molecular Genetics HTA Microcentrifuge, Table top, refrigerated
multiuse - 1unit
Molecular Genetics HTA Plate Centrifuge, Refrigerated
Molecular Genetics HTA Thermal-cycler - 5 Units
Molecular Genetics HTA Medical Lab Freezer -20°C - 1unit
Molecular Genetics HTA Biomedical Freezer -80°C - 2 units
Molecular Genetics HTA Medical Lab Fridge 4°C - 1 unit
Molecular Genetics HTA Nanodrop spectrophotometer - 2 units
Molecular Genetics HTA PCR Cabinet - 3 units
Molecular Genetics HTA Autoclave - 1unit
Molecular Genetics HTA Microwave Oven - 1unit
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GENETIC PATHOLOGY
Discipline Scope of special test Location Equipment

Molecular Genetics HTA Machine ice flacking - 1unit

Molecular Genetics HTA Heat block - 2 units

Molecular Genetics HTA Vortex mixer - 2 units

Molecular Genetics HTA Water bath (22L) - 1unit

Molecular Genetics HTA Fume Hood -1unit

Molecular Genetics HTA Deioniser / RO Water purification
system-1unit

Molecular Genetics HTA Dry Oven (400L) - 1unit

Molecular Genetics HTA D HPLC machine - 1unit

Molecular Genetics HTA COBAS System for EGFR - 1unit

Molecular Genetics HTA Refrigerated Plate Centrifuge - 1unit

Molecular Genetics HTA Electrophoresis Gel System with
Imager - 1unit

Molecular Genetics HTA Sequencer - 1unit

Molecular Genetics HTA Plate Shaker - 1unit

Molecular Genetics HTA Universal Power Supply (UPS) - 5 units

Molecular Genetics HTA Realtime PCR Machine - 1unit

Molecular Genetics HTA Transgenomic Wave Machine - 1unit

Molecular Genetics HTA Chamber Hybridization Oven - 1unit

Molecular Genetics HTA Microwave - 1unit

Molecular Genetics HTA Array CGH Scanner - 1unit

Molecular Genetics HTA Ozone free chamber - 1unit

Molecular Genetics HTA DNA Concentrator - 1unit

Molecular Genetics HTA Small Waterbath for Array - 1unit

Molecular Genetics HTA Bioanalyzer Instrument - 1unit

Molecular Genetics HTA Next Generation Sequencing System
for Targeted Sequencing - 1unit

Molecular Genetics HTA Next Generation Sequencing System
for Whole Genome Sequencing
System - 1unit

Cytogenetics HTA System Server - 1unit

Cytogenetics HTA Metaphase capture system - 3 units

GENETIC Cytogenetics HTA Metaphase analysis system - 5 units
PATHOLOGY Cytogenetics HTA FISH capture system - 1unit
Cytogenetics HTA Automated capture system - 1unit
Cytogenetics HTA Network printer
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GENETIC PATHOLOGY
Discipline Scope of special test Location Equipment
Cytogenetics HTA Slide file cabinet - 60 units
Cytogenetics HTA Light microscope BX60 - 8 units
Cytogenetics HTA Microscope Pathology Grade - 3 units
Cytogenetics HTA Micropipette:
-1000pL -5 units
- 200 pL -5 units
- 100 yL -5 units
- 20 yL-5units
- 10 uL-5units
- 2uL-5units
Cytogenetics HTA Automated hybridizer - 1unit
Cytogenetics HTA Hybridization Instrument (Hybrite)
-2units
Cytogenetics HTA Automated harvester - 1unit
Cytogenetics HTA Biohazard Safety Cabinet (Class )
- 1unit
Cytogenetics HTA Serological pipette electronic
controller - 2 units
Cytogenetics HTA CO2Incubator - 1unit
Cytogenetics HTA Centrifuge - 2 units
Cytogenetics HTA Dryoven - 1unit
Cytogenetics HTA Medical Lab Fridge 4°C -2 units
Cytogenetics HTA Medical Lab Freezer -20°C - 5 units
Cytogenetics HTA Fume Hood - 1unit
Cytogenetics HTA Vortex mixer - 1unit
Cytogenetics HTA Microcentrifuge, - 1unit
Cytogenetics HTA Water bath (22 L) -1unit
Cytogenetics HTA Magnetic stirrer - 1unit
Cytogenetics HTA Analytical balance - 1unit
Cytogenetics HTA pH/ temp meter digital - 1unit
Cytogenetics HTA Water distiller 4L/hr - 1unit
Biochemical Genetics HTA Refrigerator
« Refrigerator Lab Single Glass Door
9CF (255L) 2° - 14°C: 3units
GENETIC
PATHOLOGY Biochemical Genetics HTA Freezer
« Freezer Medical 7.4CF (210L) -20 -
40°C:1unit
» Medfrez freezer: - 86°C : 1unit
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Discipline Scope of special test Location Equipment

Biochemical Genetics HTA Filtration Set with Pump: 1unit

Biochemical Genetics HTA Fume Hood
« Fume Hood Ducted 1200 mm length
with SSO Water: 4 units

Biochemical Genetics HTA Cabinet Biosafety
« Cabinet Biosafety Class Il Type B2
(Ducted) 1420:1unit

Biochemical Genetics HTA Nitrogen Gas Generator

« Nitrogen Gas Generator Simplex:
3units

« Nitrogen Gas Generator Duplex: 1
unit

Biochemical Genetics HTA Micropipettes: single channel
+100-1000: 7 units

«10-100: 7 units

« 20-200: 2 units

« 2,0-20: 4 units

* 0.5-10: B units

Micropipes: multichannel
+15-300: 1unit

* 5uL -100pL: 1unit

+ 1200 (HKL) 1unit
*30-300:1unit

Biochemical Genetics HTA pH meter
« Handy Lab (Sl analytical): 2 units

Biochemical Genetics HTA Balance

« Balance Top Loading Electronic
10mg Maximum Capacity 2500g:
1unit

« Balance Analytical 0.1mg 200g: 1unit

Biochemical Genetics HTA Centrifuge

« Microcentrifuge 12 Place,
13,000RPM - Mini: 2 units

« Microcentrifuge 14,000 RPM - 1~5 ml
Max: 2 units

« Ultracentrifuge Floor Model: 1unit

« Centrifuge Benchtop 4 Rotor
Capacity 10ml-2400ml: 1unit

» Microcentrifuge with 2 Rotors,
17,000 RPM: 2 units

» Kubota4000:1units

» Kubota 4200: 2 units

Biochemical Genetics HTA « Sample Concentrator with Dry -
Block - Nitrogen Gas 15 LPM 2 psi
Max: 1unit

Biochemical Genetics HTA « Dryer - Plate with Shaker: 1unit
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Discipline Scope of special test Location Equipment
Biochemical Genetics HTA Waterbath
« Waterbath Lab 14L100°C with SS
Cover: 1unit
« Waterbath Shaking 10L 99°C with
Cover 1unit
Biochemical Genetics HTA « Stirrer lab magnetic with Hot Plate:
3units
Biochemical Genetics HTA « Heater Dry Block 40 Tube: 1 unit
Biochemical Genetics HTA « Shaker/ Rotator 3D Gyratory Motion:
1unit
Biochemical Genetics HTA Homogeniser
« Homogeniser for Large Biopsy 20I:
1unit
« Homogeniser for Tissue: 1unit
Biochemical Genetics HTA « Sonicator Wave 20 kHz 55watt: 1unit
Biochemical Genetics HTA « Spectrometer Tandem Mass
(LCMS/ MS) for Neonatal Screening:
1unit
Biochemical Genetics HTA « Bio-Samples Dried (BSD)
Automated Puncher: 1unit
Biochemical Genetics HTA « Chromatography Gas/
Mass Spectrometry System
(GCMS): 2 units
Biochemical Genetics HTA « Amino Acid Analyser with Auto
sample: 2 units
Biochemical Genetics HTA « UHPLC with PC: 1unit
Biochemical Genetics HTA « Analyser Biochemistry 180 Test/
Hour 1unit
Biochemical Genetics HTA » Spectrophotometers UV/Vi: 1unit
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ABBREVIATIONS
ABBREVIATIONS DEFINITION
AP Anatomic Pathology
ASHE American Society for Healthcare Engineering
BER Beyond Economic Repair
CSF Cerebrospinal Fluid
DOA Drug of Abuse
DSM Department of Standards Malaysia
EQA External Quality Assurance
FBP Full Blood Picture
FISH Fluorescence In-Situ Hybridisation
FNAC Fine Needle Aspiration Cytology
GCMS Gas chromatography/Mass Spectrometry
Hb Hemoglobin
HCwW Healthcare Worker
HOD Head of Department
HOU Head of Unit
HTAKL Hospital Tunku Azizah Kuala Lumpur
HTF Hospital Tuanku Fauziah
HPE Histopathological Examination
IEC International Electro Technical Commission
IEM Inborn Error Metabolism
IMR Institute of Medical Research
[e]o] Internal Quality Control
ISO International Organization for Standardization
IT Information Technology
Jci Joint Commission International
KKM Kementerian Kesihatan Malaysia
HIS Health Information System
LIS Laboratory Information System
LTAT Laboratory Turn Around Time
MDA Medical Device Act
MLT Medical Laboratory Technologist
MO Medical Officer
MOH Ministry of Health
MTB Mycobacterium Tuberculosis
MS Malaysian Standard
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ABBREVIATIONS DEFINITION
NATA National Association of Testing Authorities Australia
NIA National Indicator Approach
oT Operation Theatre
PCR Polymerase Chain Reaction
PKKN Pusat Kawalan Kusta Negara
POCT Point of Care Testing
PPK Pembantu Perawatan Kesihatan
PTJ Pusat Tanggungjawab
QA Quality Assurance
QAP Quality Assurance Programme
QMs Quality Management System
R&D Research and Development
SME Subject Matter Expert
SO Science Officer
TAT Turn Around Time
TDM Total Drug Monitoring
TOR

Term of Reference
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