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FOREWORD

Director
Hospital Kulim, Kedah

It is with great pleasure to introduce this comprehensive handbook guideline
on pathology services within our esteemed hospital. Pathology lies at the heart of
modern healthcare, serving as the cornerstone for accurate diagnosis, effective
treatment planning, and ongoing patient care. As such, a resource that outlines best
practices, protocols, and standards in this critical field is invaluable to both seasoned
practitioners and aspiring professionals alike.

In an era defined by rapid advancements in medical technology and evolving
healthcare landscapes, the need for reliable guidelines to ensure consistent and high-
quality pathology services has never been more pronounced. This handbook stands as a
testament to our commitment to excellence in patient care, providing a roadmap for
delivering pathology services that meet the highest standards of accuracy, efficiency, and
compassion.

I commend the authors for their dedication and expertise in compiling this
handbook, drawing upon years of experience and insight to address the myriad
complexities and challenges inherent in pathology practice. Their meticulous attention to
detail and commitment to evidence-based recommendations ensure that this handbook
serves as an indispensable resource for pathologists, laboratory technicians, healthcare
administrators, and other stakeholders involved in the delivery of pathology services.

I would also like to extend my heartfelt appreciation to the entire pathology
team whose tireless efforts and unwavering dedication continue to drive excellence in
patient care. It is through their collective expertise and commitment to continuous
improvement that our hospital remains at the forefront of medical innovation and
compassionate healthcare delivery.

In closing, | am confident that this handbook will serve as a valuable
companion to all those involved in pathology services, empowering them to navigate the
complexities of this vital field with confidence and proficiency. May it inspire excellence,
foster collaboration, and ultimately, enhance the quality of care we provide to our
patients.

DR MOHDR RWHAIFI BIN ALI
Director,
Hospital Kulim, Kedah




FOREWORD

Head of Department
Pathology and Transfusion Department

Assalamualaikum wbt. Alhamdulillah, thanks to Allah, we finally successfully
completed the first edition of our laboratory handbook this year. My congratulations and
thanks go to the members of the editorial board and heads of units for their hard work
and dedication in completing this handbook.

This handbook outlines the pathology services provided by this department,
the list of tests, type of specimen required, specimen collection, specimen
transportation, turnaround time (TAT) and rejection criteria. Each laboratory section has
details about the services offered by the laboratory and some specific requirements
depending on the examination requested. It is produced to help the hospital staff and all
the clinic staff surrounding us make the best use of the pathology and transfusion
services.

This handbook is also to be considered a service agreement between the
Pathology and Transfusion Department of Hospital Kulim and its customers. Lastly, |
hope that this department will continue to provide the best service to all its customers.
Thank you.

\

DR SITI AISYAH BINTI ABDUL GHANI

Pathologist (Haematology),

Head of Department,

Pathology and Transfusion Department,
Hospital Kulim, Kedah
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VISION, MISSION & CLIENT CHARTER PATHOLOGY &

TRANSFUSION DEPARTMENT

VISION

To be a center that provide a good quality diagnostic pathology and transfusion
services.

MISSION

To provide an excellent diagnostic pathology and transfusion services for all
clients according to the standard by implementing systematic workflow,
automated and cost effective laboratory technique, professionalism and effective
communications by using the latest technology.

CLIENT CHARTER

¢ To provide our clients with friendly, fair and appropriate services

¢ To provide clear and complete explanation for all the tests when
needed

¢ To process all specimens according to the standard operating
procedures

¢ To produce accurate and reliable result in timely manner

¢ To maintain confidentiality and secrecy of all patient’s
information
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LIST OF CONTACT NUMBERS

Location Extension Number

Head of Pathology & Transfusion Department 3180
Pathology Administration Office

1. Senior MLT

. . . 181
2. Administrative Assistant 318
Pathology Main Counter

1. Medical Laboratory Technologist
(MLT In charge Histopathology Specimen) 3179
2. Healthcare Assistant

Haematology Unit
Head of Haematology Unit

Pathologist (Haematology) 3559
Haematology Laboratory 3184

Chemical Pathology Unit

Head of Chemical Pathology Unit 3189

Pathologist (Chemical Pathology)

Scientific Officer (Biochemistry) 3561

Chemical Pathology Laboratory 3187

Medical Microbiology Unit

Head of Medical Microbiology Unit 3189

Pathologist (Medical Microbiology)

Scientific Officer (Microbiology) 3561

Laboratory (Bacteriology/Mycology/Cytology) 3190

Laboratory (Serology/Immunology) 3301

Transfusion Unit

Head of Transfusion Unit 3123 e
Transfusion Medicine Specialist i
Medical Officer 3186

Transfusion Laboratory 3185

Blood Donor Counter 3122



GENERAL WORKFLOW OF

PATHOLOGY & TRANSFUSION DEPARTMENT

Received specimens from
wards & clinics
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GENERAL OPERATING POLICIES

1. INTRODUCTION

The Department of Pathology and Transfusion of Kulim Hospital is a
department that provides diagnostic testing services, transfusion medicine as
well as consulting services to specialists, medical officers and paramedics from
Kulim Hospital, district hospitals and nearby health clinics.

2. LOCATION

The Department of Pathology and Transfusion is located at ground floor, next
to Physiotherapy Unit and opposite to Klinik Pakar 1.

3. FUNCTION

3.1 To provide diagnostic services in the field of Chemical Pathology,
Hematology, Medical Microbiology and Transfusion Medicine. These
services are provided to Hospital Kulim, Hospital Baling, health clinics, other
government agencies and private health institutions.

3.2 To provide advisory and consultancy services to clients in matters |© =
related to Pathology services.

3.3 To provide training in technical and analytical skills for laboratory
personnel and staff from other hospitals, health clinics, institution of higher
learning and private health institutions.

3.4 Toinvolve in collaborative research and development in Pathology and
other relevant clinical fields.

3.5 To assist client in referring or outsourcing test to respective referral
laboratories.



4. SCOPE OF SERVICES

The Department of Pathology & Transfusion provides the following
services:

UNIT SCOPE

Chemical Routine Chemical Pathology and selected special test.

Pathology

Hematology Routine Hematology, Coagulation and selected
special test.

Medical Diagnostic Bacteriology, Serology, Immunology,

Microbiology Virology Screening, Parasitology, Mycology and
Environmental & Product Screening.

Blood Transfusion Immunohematology tests and supply of blood ‘
products.

-

Histopathology/  Referred to Hospital Sultan Abdul Halim, Sungai

Cytology Petani.




5.SERVICE HOURS

LOCATION SERVICE HOURS

Pathology Administration Office 8:00am-5.00pm (Sun-Wed)*
8.00am-3.30pm (Thurs)*

Pathology Main Counter 24 hours

Unit Counter (Chemical Pathology/ 8:00am-5.00pm(Sun-Wed)*

Haematology, Transfusion) 8.00am-3.30pm(Thurs)*

Chemical Pathology Laboratory 24 hours

Haematology Laboratory 24 hours :
' Medical Microbiology Laboratory 24 hours
j ¢ Transfusion Laboratory 24 hours




GUIDELINES FOR BLOOD COLLECTION TUBE AND ORDER OF DRAW

To avoid cross contamination, blood must be drawn and collected in tubes
in a specific order. This is known as the Order of Draw. Draw volume and
number of inversion are of critically important and clinically significant.

ORDER OF MIX BY
BLOOD COLLECTION TUBE
DRAW INVERSION
=
1 BLOOD CULTURE BOTTLE
El 8-10 TIMES
~

SODIUM CITRATE TUBE

2 - 3-4 TIMES
(LIGHT BLUE)
GEL SEPARATOR TUBE
~ (YELLOW)
3 5 TIMES

. PLAIN TUBE

(RED)

. HEPARIN TUBE

4 ~ 8-10 TIMES
“.  (GREEN)

' EDTA TUBE

5 . 8-10 TIMES
= (LAVENDER)

. FLUORIDE TUBE

6 ; 8-10 TIMES
- (GREY))

10



ILLUSTRATIONS FOR BEST PRACTICES IN PHLEBOTOMY IN ADULTS
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1) Assemble equipment and include needle and syringe or vacuum tube,
depending on which to be used.
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2) Perform hand hygiene. 3) Identify and prepare the patient.
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4) Select the site, preferably at the 5) Apply tourniquet, about 4 to 5
antecubital area (i.e. the bend of the finger widths above the selected
elbow). Palpate the area to locate the venipuncture site.

anatomic landmarks. DO NOT touch the

site once antiseptic has been applied.
11
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6) Ask patient to form a fist, so that
the veins are more prominent.
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8) Disinfect the site using 70%
isopropyl alcohol for 30 seconds and
allow to dry completely.

b i
W s gl
By =l

Py

10) Enter the vein swiftly at 30
degree angle

gloves.

9) Anchor the vein by holding the
patient’s arm and placing a
thumb BELOW the venipuncture
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11) Once sufficient blood has been
collected, release the tourniquet BE-
FORE withdrawing the needle.

13) Fill the withdrawn blood in tube by
piercing the needle through the rubber
stopper. If the tube does not have a
rubber stopper, press the plunger in
slowly to reduce hemolysis (this is safer
than removing the needle).

12) Withdraw the ne:edle gently
and give the patient a clean gauze
or dry cotton-wool ball to apply to
the site with gentle pressure.
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14) Following laboratory instruc-
tions, invert the sample gently to
mix the additives with the blood
before dispatch.

13
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15) Label the specimen container and

16) Discard the used needle and
check for accuracy.

syringe into a sharp bin.
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17) Place items that can drip blood or

18) Remove gloves and place them
body fluids into the infectious waste.

in the general waste. Perform hand
hygiene.

Adapted from WHO Guidelines on Drawing Blood: Best Practices
in Phlebotomy. Geneva: World Health Organization;2010. 2,
Best practices in phlebotomy.
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PRE-ANALYTICAL REQUIREMENTS

REQUEST FORM

A standard laboratory request form i.e PER. PAT 301 is used for all categories of
tests except otherwise stated (refer individual sections). The following
information must be completed on the request form:

SPECIMEN COLLECTION

Patient details Name, Identity Card Number, Date of birth/Age and
Gender

Location of Patient Wards / Clinics / Hospitals / etc.

Patients clinical sum- Relevant clinical history, physical finding, investigation,

mary provisional diagnosis and treatment.
Test name Request must specify the test required. ,\
Specimen Date and time of specimen taken, specimen type and

specimen body part taken (if necessary).

Requestor’s detail Doctor's name, signature and official stamp.

1. Specimen containers / bottles must be labelled with the patient's name,
patient identification card number, date of sampling, test name and
location.

2. Specimens must be placed in a biohazard bag and send to the lab with a
request form.

15



SPECIMEN DELIVERY AND RECEIPT

1. All specimens must be sent immediately to the specific laboratory counter
or Pathology main counter along with specimen dispatch book.

2. Sender shall obtain confirmation of acceptance of the specimen from the
laboratory staff.

3. All specimens received will be checked and rejected if not fulfill the
acceptance criteria.

SPECIMEN REJECTION CRITERIA

Primary Rejection

1. No specimen/request form received

2. Specimen leakage/spill

3. No/incomplete label of specimen/request form

4. Request form has been contaminated by specimens.

16



Secondary Rejection

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

All primary rejection criteria

Specimen clotted

Hemolysis /lipemic/icteric specimen
Insufficient / overfilled specimens for analysis
Suspect mixed up specimen/contamination
Wrong Container/Sample

Wrong request form

No signature or information of requestor
No date and time of specimen taken
Repeated request

Test not indicated

Test not offer

Test need appointment

Test suspended

Poor slide smear

Blood stained specimen

No clinical history and diagnosis
Inappropriate time interval

Information on form differ from specimen

Test name not specified

17




RESULTS/REPORTS

All laboratory results/reports will be released in the LIS system.

The results/reports have to be validated by authorized personnel (Medical
Laboratory Technologist, Scientific Officers, Medical Officers, Pathologists/
Specialists).

All critical results/reports will be notify by phone and documented in LIS.
All referral test results/reports will be uploaded in LIS system.

During down time / system offline, hardcopy of results will be made availa-
ble for collection at pigeon hole.

Confidential results such as HIV results will be released in hardcopy format
(sealed envelope) to the requestor.

4
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REFERRAL OF TESTS

1. This department will refer certain tests which are not offered to the
selected referral center.

2. Referral test shall be made possible between Ministry of Health (MOH)
Laboratories.

3. If the scope of the tests is not available within MOH laboratories,
outsourcing of service will be arranged with accredited non-MOH
laboratories. The laboratory shall be responsible for facilitating the
outsourcing process according to a standardized procedure.

4. All referral test request must go through Department of Pathology and
Transfusion, Hospital Kulim.

5. The request form and specimen will be checked for completeness and
suitability.

\

19



The schedule for sending the tests to referral laboratories/institutions is

as follows:
REFERRAL LABORATORIES/ SENT OUT ON:
INSTITUTIONS
Sunday, Tuesday and
Within Kedah State : Thursday only
O Hospital Sultanah Bahiyah (All HPE and cytology
0 Hospital Sultan Abdul Halim specimen will be sent
0 KK Bakar Arang* everyday on working days)

*Tuesday only

Outside Kedah State :

Hospital Seberang Jaya Only on Monday or as

Hospital Tuanku Fauziah, Perlis needed
Hospital Pulau Pinang

Hospital Tunku Azizah, Kuala Lumpur

Hospital Kuala Lumpur

Hospital Sungai Buloh

Hospital Selayang

Hospital Putrajaya

Hospital Ampang
Jabatan Kimia Malaysia
Institut Penyelidikan Perubatan (IMR)

National Institute of Health (NIH, Setia
Alam)

Institut Perubatan dan Pergigian
Termaju (IPPT), USM Bertam

Makmal Kesihatan Awam, Ipoh

(e R R R IR I C > R IR I o g

<

Pusat Darah Negara
PPUM
PPUKM

Makmal Kesihatan Awam, Sungai Buloh i

S O

20



LIST OF TESTS
CINTERNAL) &
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HEMATOLOGY UNIT

1.0

SAMPLE COLLECTION FOR COAGULATION TESTING

11

1.2

13

Before sample collection ensure that the patient is not
on any anticoagulants; if on, please state the type of
anticoagulant therapy, dose and time of ingestion/
administration in relation to sampling on the request
form.

Venous blood is drawn into a 3.2% buffered sodium
tube (blue top tube), yielding a whole blood sample
with a 9:1 blood to anticoagulant ratio; please ensure
that the blood sample is collected up to the indicated
mark on the sodium citrate tube (Inadequate filling of
the collection tube will affect this ratio, and may result
in erroneous test results)

When drawing the specimen:

1.3.1 Venepuncture must be clean with no trauma
and the application of the tourniquet should
be limited to 1 minute.

1.3.2 If possible sample should be collected from a
large vein (preferably the vein at the bend of
the elbow) using a 21 gauge needle for adults
and 22 or 23 gauge for infant.

1.3.3  Avoid blood collection for coagulation testing
from an indwelling catheter. However, if a
blood specimen for coagulation testing must
be collected from an indwelling line that
may contain heparin, the line should be
flushed with 5 mL of saline and the first 5 mL of
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1.4

1.5

1.6

1.7

1.8

blood or 6-times the line volume (dead space
volume of the catheter) be drawn off and discarded
before the coagulation tube is filled.

If multiple blood test are carried out for a patient, a
blue top tube used for coagulation testing should be
filled before any other tubes containing additives. This
includes tubes containing other anticoagulants and/or
plastic serum tubes containing clot activators. A serum
tube that does not contain an additive can be collect
ed before the blue top tube.

If a patient has a haematocrit > 55%, need to collect
sample in  coagulation tube with adjusted citrate
volume. Please call ext. 3184 for a new citrate tube

Mix gently by inverting the tube end over end 5 to 6
times. Avoid vigorous mixing or additional inversion.
Observe for the presence of clots. Specimens
containing fibrin clots will, in most cases, be rejected.

Transport the sample IMMEDIATELY at ambient
temperature to the lab and maintain at ambient
temperature until processed.

Sample processing ideally should take place within 1
hour of collection; however it must be completed within
4 hours of collection.

2.0 SPECIMEN HANDLING

Coagulation tests are extremely sensitive to methods of  collection and
preservation. It is important that sample collection and processing
instructions be followed to ensure accurate test results.
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3.0

SPECIMEN STORAGE

Specimens are stored under appropriate storage conditions that permit
reliable retrieval in each unit.

4.0

COAGULATION SPECIMEN REJECTION CRITERIA

4.1

4.2

4.3

Insufficient specimen volume (under fill or overfill)

Citrate tubes - less or more than 10% of stated tube
volume (up to the mark)

Lipaemic Samples

Grossly lipaemic samples giving inaccurate results even
after plasma replacement should be recollected.

Delayed sample received for haemostasis test (PT and
APTT shall be tested within 4 hours from time of
specimen collection).

118



TYPES OF SPECIMEN CONTAINERS

Images of
tube

v"

" ..u..

Test Anti-
coagulant
Adult:
FBC, FBP., Hb EDTA
analysis,
reticulocyte
count,
Kleuiheur
test
Paediatric:
EDTA
Adult:
Sodium
PT, APTT, Citrate
INR,
D dimer,
fibrinogen,
mixing test Lo
Paediatric:
Sodium
Citrate
Westergran
Tube
ESR (Sodium
Citrate)

Tube Type

Adult:
Vacuum

Paediatric:
Non
vacuum

Adult :
Vacuum

Paediatric:
Non
vacuum

Vacuum

Volume

2.0ml

0.5 ml

1.8 ml

1.0ml

1.2-
1.4mls

Number of
mixing by
inversion

8-10 times

8-10 times

3-4 times

3-4 times

8-10 times
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TRANSFUSION UNIT

1.0 INTRODUCTION

1.1 All request must be accompanied by appropriate form
and legible hand writing

1.2 Please inform Transfusion Laboratory Staff and
medical officer via telephone for emergency case
requires urgent blood supply

1.3 Option available : safe O (uncross-matched O Rh D
positive)/ uncross-matched group scientific/
Emergency (Saline Phase) cross match

1.4 All request for emergency blood supply must be
accompanied with 5ml blood sample in EDTA tube
(including Safe Q)

All Blood & Blood products must be transfused immediately. If not, please
return to Transfusion Laboratory as soon as possible.
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TYPES OF SPECIMEN CONTAINERS

Images of Anti- Number of
Test Tube Type i
tube coagulant aliine ::':::g::

Adult:

VAdUIt: 6.0ml 810 times
EDTA acuum
ABO Blood
Grouping,
GSH, GXM
Paediatric: Paediatric: .
EDTA Non vacuum 0.5 ml 8-10 times
: , Adult:
= Coomb’s Vacuum 2.0 ml 8-10 times
Test EDTA

121



CHEMICAL PATHOLOGY UNIT

1.0 INTRODUCTION

| The chemical pathology is a unit in Pathology and Transfusion

Department. Its services cover pre-analysis, analysis and interpretation
of biochemical changes in serum/plasma and body fluids for diagnostic,
monitoring and screening of diseases.

2.0 SERVICES

Sample will be will be received at Chemical Pathology Counter Unit via
porter during office hours (Sunday-Thursday) and after office hours, the
sample must be sent to the Main Counter. These samples will be sorted
based on tests requested and processed accordingly. The diagnostic
services provided covers both urgent and routine request:

2.1 Definition:

2.1.1 Urgent Test - These are short turnaround time tests
which are required for immediate patient management
as indicated by the clinician in the request form. Service
provided 24hours.

2.1.2 Routine Test — These include all the tests that offered
during office hours.

3.0 REQUEST OF TESTS

3.1 All chemical pathology tests can be requested by the
clinician using standard request form (PER PAT 301) and
specimens send to referral laboratories.

3.2 All request forms must be completely filled in especially
patient’s biodata, patient’s clinical history, provisional
diagnosis, tests requests and time & date of specimen
taken. It must be accompanied by properly collected
specimens.

3.2 All request form must be signed by H.O, M.O or
specialist. Name of requesting Doctor must be clearly
written and cop
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4.0 SAMPLE COLLECTION

For special test which are not mentioned, please call the laboratory for
specimen instructions or requirements.

41 Most Chemical Pathology tests are performed using
serum and plasma heparin samples. A type of
specimen for each test is listed for reference. Proper
collection is essential to provide accurate results for
patient management and care. The quality of
specimen provided will determine the quality,
reliability and accuracy of the laboratory result.

4.2 For collection of specimen for clinical chemistry
analysis, minimum tourniquet pressure should be
applied during venipuncture in order to avoid forcing
of free fluid from capillaries which may result in
hemoconcentration and spurious elevations of protein
and protein bound substance e.g. total protein,
calcium. If possible, tourniquet should be released
after no more than 1 minute from the initial
placement.

4.3 Hemolysis can affect clinical chemistry test by
interfering with the photometric determination of the
analyte concentration in the sample leading to
erroneous results. If considerable hemolysis is noted,
another sample will be requested upon rejection of
the first sample.

4.4 Avoid mixing or transferring blood from different
tubes as certain tubes may contain anticoagulant
substance  which  will falsely elevated the
concentration of certain analyte in the sample. Avoid
collection of blood from limbs being infused with
intravenous solution. This will lead to hemodilution
and measurements on these sample produces
erroneous results which is not the actual presentation
of the analyte concentration in the specimen.
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5.0 SPECIAL TEST INSTRUCTION AND COLLECTION PROCEDURE

5.1 Arterial Blood Gases

5.1.1

Procedure of collection

Use a 1 ml disposable heparinized syringe.

Draw 1 ml of arterial blood. Invert the syringe and
remove all air bubbles inside the syringe. Discard the
needle to prevent needle stick injury incidence and
recap with special stopper provided to avoid specimen
exposure to air.

Mix well by rolling the syringe between palms to
prevent clotting.

Put syringe of blood in slurry ice bath and send
immediately to the lab.

Important notes

After the blood is drawn into the syringe, any air space
or bubbles must be removed.

The specimen must be kept embedded in crushed ice
and sent immediately for analysis (within 30 min).
Specimen exceeding this time frame may be rejected.
Laboratory which has been placed blood gas analyzer
does not need to send sample to the laboratory. Except
the analyzer system is down.

5.2 24-Hours Urine Collection

5.2.1

Procedure of collection

The 24 hour urine bottle is available at Main Counter in
Pathology Department.

On the day of collection, the first urine voided must be
discarded.

Time of first urine voided is the start of the timing for
the 24 hour collection.

At the end of 24 hour, the last urine voided is collected.
For best result, refrigerate sample if possible.

Send the urine sample immediately to the laboratory.
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5.2.2 Important notes
Some 24 hour urine container contain preservatives.
Do not discard the preservative.

5.3 Lactate

Collection of satisfactory specimen for lactate analysis requires special
procedure to prevent changes in lactate concentration while and after
the specimen is drawn.

5.3.1 Procedure of collection

i Patient should be fasting and at complete rest.

ii. A venous specimen is best drawn without a tourniquet
or immediately after the tourniquet has been applied
briefly.

iii. If the tourniquet has been applied very long, it should
be removed after the puncture has been performed
and blood allowed circulating for at least 2 minutes
before the blood is withdrawn.

iv. 2 ml of blood is collected in a container with sodium
fluoride as anticoagulant.

5.3.2 Important notes Sample should be chilled in the ice
bath and sent to the laboratory within 1 hour.
Separation of cell through centrifugation at the
laboratory is done within 30 minutes. Haemolysed
specimen may affect the results.

5.4 Ammonia
Collection of a satisfactory specimen for ammonia analysis requires
special procedure to prevent changes in ammonia concentration during
and after the-sample is drawn.
5.4.1 Procedure of collection
i. Avenous specimen is best drawn without a tourniquet
or immediately after the tourniquet has been applied

briefly.
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5.5

5.4.2

HbAlc

5.5.1

5.5.2

If the tourniquet has been applied for a prolonged time,
it should be removed after the puncture has been
performed and blood allowed circulating for at least 2
minutes before the blood is withdrawn.

2 mL blood in EDTA tube on ice. Send to laboratory on
ice within 15 minutes of collection. For pediatric
patients a minimum of 1 mL blood (full micro tube) is
required.

Important notes

This test must be processed urgently.

Make a call to set an appointment before the sample is
drawn.

Notify the Laboratory that the specimen is on its way.
Ammonia levels may be elevated due to pre-analytical
sources. -These include: Poor collection technique.
Hemolysed specimens and prolonged storage (even
once frozen) will result in elevated levels making
interpretation difficult.

Procedure of collection
2 ml of blood is collected in a container with EDTA as
anticoagulant.

Important notes

Test should be performed for monitoring of patients
diagnosed with diabetes mellitus.

Repeated testing should be done only on a two
monthly basis or longer as the HbAlc measurement is
dependent on the life span of red cells in circulation
Several condition may affect the HbAlc result
(hemolytic anemia, iron deficiency anemia, end stage
renal failure and hemoglobinopathies) leading to
possible misinterpretation of the result. In this
condition, blood glucose monitoring or fructosamine is
preferable.
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5.6 Creatinine Clearance Test

5.6.1 Procedure of collection

i. A 24 hour period of urine collection is recommended.

ii. A careful and accurate 24 hour collection of urine must
be ensured.

iii. At the same time during the day, a blood sample is
taken for serum creatinine analysis. Both blood and 24
hour urine sample are sent to the laboratory.

5.7 Glucose Tolerance Test
5.7.1 Procedure of collection

i. Fast the patient overnight.

ii. Collect fasting blood specimen.

iii. Begin collection (8.00a.m). Give patient 75g glucose in
250 —300 ml water and drink within 5 minutes. For
children weighing less than 43 kg should take 1.75g/kg
body weight.

iv. After 2 hours (10.00a.m). Collect a 2™ blood specimen
after exactly two hours of glucose consumption.

5.7.2 Important notes

i. GTT is a test to determine the body’s ability to handle
glucose. It may be used for screening and diagnosis of
diabetes, pre-diabetes and gestational diabetes.

ii. For three days prior to the test, the patient must be on
a diet containing no less than 200 g of carbohydrate
daily.

iii. The patient must rest for 30 minutes before and also
during the test and smoking is not allowed.

iv. Do not perform this test when patient acutely unwell.

v. The glucose solution for this test should be obtained

from the pharmacy.

6.0 OUTSOURCE TESTS

Tests which are not provided in house will be outsourced to other
hospital and referral labs for analysis. The specimens are sent to the
referral laboratories (refer to a schedule below).
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TYPES OF SPECIMEN CONTAINERS

Images of tube

| o2
Rea

(=

é

n

202108
850012

Test

RP,BUSE,LFT,
FLP, SBV, CE,
Calcium,
Magnesium,
Phosphate,
Amylase,
Iron/
Transferrin

TSH, FT4,
Ferritin, CRP,
B-hCG

Glucose,
Lactate

Anti-
coagulant

Adult:

Lithium
Heparin

Pediatric:
Lithium
Heparin

Plain tube
with gel and
clot activator

for serum

separation

Plain tube
with gel and
clot activator

for serum

separation

Sodium
Fluoride or
Potassium

Oxalate

Tube
Type

Adult:
Vacuum

Pediatric:

Non
vacuum

Adult :
Vacuum

Pediatric:

Non
vacuum

Vacuum

Volume

3.5ml

800 ul

3.5ml

500 ul

2.0 ml

Number of
inversion

5 times

5 times

5 times

5 times

8 times
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TYPES OF SPECIMEN CONTAINERS

Images of tube Test
Blood Gas
e
E HbAlc,
g Ammonia
£
¢ 24 Hours
Urine
g Chemistry
y CSF

Biochemistry

— Urine FEME/
Fecal Occult
Blood

Anti- Tube
coagulant Type
Heparin Syringe
Kz EDTA Vacuum
Tube
24 hours
urine
container Container
without
preservative
Sterile Bijou Sterile
Bottle Container
Urine Sterile
Container Container

Volume

0.6ml-1.0
ml

2.0 ml

24 hours
collection

1-3ml (as
collected)

Urine :
>5ml

Number of
inversion

Mixed well
using roller
mixer or
palm.

Send ASAP
to lab with
ice.

8 times

NA

NA

NA
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1.0

MICROBIOLOGY UNIT

INTRODUCTION

11

1.2

13

1.4

1.5

1.6

1.7

1.8

1.9

All tests must be order by attending house officer,
medical officer or clinical specialist

All request form must be complete (identifiers,
location, date, signed and cop of requester, sufficient
clinical history)

Test order must be precise

All specimen must be labeled (Identifier, test, type of
specimen and location)

Put specimen which has been taken inside the
transport media into a biohazard plastic

For high risk sample eg- respiratory sample for AFB
direct smear, plastic MUST BE DOUBLE

One specimen 1 form, where all specimens must be
individually packed.

Ensure dispatch book is brought along the specimen
to the pathology count

For special test, PCR and other molecular test for

infectious disease must be countersigned or order by
specialist.
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TYPES OF SPECIMEN CONTAINERS

Container )
) Specimen
Picture
]
<J
E CSF
BIJOU BOTTLE
=
Blood,
bone
: marrow
bl aspirates,
- sterile
AEROBICBLOOD ~ T}ids
CULTURE BOTTLE
(ADULT)
e J
Blood for
hateed anaerobic
=
t‘l bacteria
-~ culture
ANAEROBIC
BLOOD CULTURE
BOTTLE (ADULT)
Blood for
3 I paediatric
- patient

PAEDS BLOOD
CULTURE BOTTLE

Container

Bijou
bottle

Blood
culture
bottle:
Aerobe
(BLUE

CAP)

Blood
culture
bottle:

Anaerobe

(GOLD

CAP)

Blood
culture
bottle:

Paeds
(SILVER

CAP)

Test Volume

CSF C&S,

CSF Gram 2 mils,
stain, Latex Please
agglutinatio send

n, Indian most
Ink, CSF for turbid

PCR (HSV sample
PCR, JE PCR, for C&S

etc)
Adult:
Blood C&S 8-10
mls

Adult:

Blood C&S 8-10
mls

Peds:

Blood C&S 1-3

mls

Comment

Please request
this type of bottle
from
Microbiology
Unit staff. Few
tests can be
combined in 1
sample, please
communicate
with staff.

DO NOT put the

sticker onto the

barcode area on
the bottle

DO NOT put the
sticker onto the
barcode area on
the bottle. Please
request from
Microbiology Lab

DO NOT put the

sticker onto the

barcode area on
the bottle

131



TYPES OF SPECIMEN CONTAINERS

Container ) )
) Specimen  Container
Picture
=
Myco F
Blood Lytic
(RED CAP)
MYCO-F LYTIC
BLOOD
CULTURE
BOTTLE
Plain
Blood (to Micro gel
centrifuge tube or
to obtain Micro
serum) EDTA
MICROTAINER tube
-
EDTA
Blood tube
EDTA TUBE
Blood (to
centrifuge Plain gel
N to obtain tube
serum)
PLAIN GEL
TUBE

Test

For isolation of

Mycobacterium

(TB) and fungal
culture

Most serology,
immunology,
PCR tests for

baby

Most PCR test

Most serology
and
immunology
tests

Volume

Optimal
3-5 mls

0.5 mls

Adult :
5mls

3-5mls

Comment

DO NOT put
the sticker
onto the
barcode area
on the bottle.
Please request
from
Microbiology
Lab

Lysed blood
will be
rejected

please
confirm
specific test
requirement
with Serology
Unit staff

Lysed blood
will be
rejected
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TYPES OF SPECIMEN CONTAINERS

Container
Picture

|

STERILE BORIC
ACID
CONTAINER

SWAB WITH
AMIES

gl

SWAB WITH
CHARCOAL

L

;

SWAB WITH
CARY BLAIR

Specimen

Urine

All other
swabs
except

endocervical
swab and
rectal swab

Endocervical
swab

Rectal swab

Container

Sterile
container
with boric

acid

Swab with
Amies
Transport
Medium

Swab with
Amies
Transport
Medium
(with
charcoal)

Swab with
Cary Blair
Medium

Test

Urine C&S

HVS, pus
swab,
tissue swab
and throat
swab and
other
swabs C&S

Culture &
sensitivity
for

Gonococcal
(GQ)

Rectal
Swab C&sS,
Stool C&S,
Screening

of CRE

Vol Comment

Please put
sample not less
than 15 mls
15-20 and not more
mls than 20 mls to
avoid false
negative or
overgrowth.

Swab samples
subject to
growth with
mixed
organisms.
Tissue is
preferrable.

Please mention
Endocervical
swab for GC

C&S in request

form. HVS
sample will be
rejected
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TYPES OF SPECIMEN CONTAINERS

Container
Picture

FLOCKED
SWAB WITH
STERILE
CONTAINER

FLOCKED
SWAB WITH
VTM

I

¥

TRACHEAL
ASPIRATE
CONTAINER

Specimen

Swab from
vesicular
lesion, eye,
respiratory
(throat/
nasal/
nasopharynx)

Swab from
vesicular
lesion, eye,
respiratory
(throat/
nasal/
nasopharynx)

Tracheal
aspirate

Container

Swab/
Flocked
swab in
sterile
container
(tube type
container
or falcon
tube)

Swab/
Flocked
Swab with
Viral
transport
medium
(VTM)

Tracheal
aspirate
container

Test

Rapid
antigen test
such as Rapid
Respiratory
Virus Panel
Test, Covid-
19 Antigen
Test, etc

Viral
isolation,
PCR

Tracheal
aspirate C&sS,
Tracheal
aspirate for
viral
isolation /
PCR (Eg:
MERS-COV)

Volume

Transfer
in ice box

Insert
swab/
flocked
swab into
VTM and
transfer
in ice box

Comment

Send
immediately
to laboratory.
Packaging
depend on
types of
organism
suspected
(double
packaging or
triple
packaging)

Packaging
depend on
types of
organism
suspected
(double
packaging or
triple
packaging)

Please discuss
with Pathology
specialist for
tests other
than C&S
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TYPES OF SPECIMEN CONTAINERS

Container Picture

CONTAINER

Specimen

Urine,
sterile
fluid,
tissue,
sputum,
pus
aspirate,
stool

Container

Universal
Sterile
container

Test

Urine C&S
(Baby), Body
Fluids C&S,
Tissue C&sS,
Sputum C&sS,
Pus Asp. C&sS,
Tissue/Fluid
for PCR/Viral
culture,
Sputum MTB
C&S, Sputum
AFB Screening,
Stool C&S,
Stool
Ova&Cyst, etc.

Vol Comment

DO NOT add
formalin for
tissue culture.
For molecular
test (PCR/Viral
culture), to
send with ice
pack

NA
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HISTOPATHOLOGY AND CYTOPATHOLOGY SECTION

11.0 INTRODUCTION

| Anatomic Pathology includes Histopathology and Cytology examination from

tissue or body fluid sample. This section will receive, pack and send the

| specimens to Histopathology Laboratory of Hospital Sultan Abdul Halim,

. | Sungai Petani from Sunday to Thursday. Specimens require examination by

B Immunofluorescence (IF) microscopy will be sent to Histopathology
' Laboratory, Hospital Sultanah Bahiyah, Alor Setar upon request.

2.0 GENERAL REQUIREMENT OF TEST REQUEST:

2.1

2.2

For Histopathology/Cytology examination requires PER PAT
301 form (2 copies).

This form must be completed with these details:

i. Name , Gender, Race , ldentification number (IC) and
location.

ii. Relevant clinical information and diagnosis, specimens
(type & site), type of procedures.

iii. Form must be stamped and signed by the Doctor.
Contact number of Medical Officer or Specialist in-
charged is required.

iv. Urgent request must be stated clearly on the top of the
form as “URGENT”.

3.0 TURN AROUND TIME (TAT) AND REPORT

3.1
3.2
33
34
35
3.6

Urgent biopsy for HPE : 3 days
Routine case HPE : 14 days
Urgent Cytology test : 3 days
Routine Cytology test :5 days
Urgent Pap Smear :3 days
Routine Pap Smear : 14 days

All the histopathology and cytology report that is received form the referring
center will be uploaded into the LIS.
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4.0

HISTOPATHOLOGY SPECIMEN COLLECTION & CONTAINER:

4.1

4.2

4.3

4.4

All specimens for histopathological examination should be
included in Formalin preservative (10% buffered formalin
fixative) as soon as taken from the patient.

Ensure that the volume of formalin is sufficient
(approximately 10-20 times the volume of tissue to be
preserved)

The specimen container to be used must be appropriate to
the size of the  specimen and volume of the formalin. It
must be labeled neatly and correctly, and tally with the
request form.

Multiple specimens from the same patient can be sent using
a same form. Please ensure type and site of specimen are
labeled and stated correctly on the form and container.
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