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Why are we here?Why are we here?

Who is covered by the standard?y



The result of any laboratoryThe result of any laboratoryThe result of any laboratoryThe result of any laboratoryThe result of any laboratory The result of any laboratory 
test is only as good as the test is only as good as the 

l i d i thl i d i th

The result of any laboratory The result of any laboratory 
test is only as good as the test is only as good as the 

l i d i thl i d i thsample received in the sample received in the 
laboratorylaboratory

sample received in the sample received in the 
laboratorylaboratorylaboratorylaboratorylaboratorylaboratory



PitfallsPitfalls

S i “ ” t thi• Saying “yes” to everything
• Accepting every specimen

• Afraid to say “No” to physicians
• Someone with sufficient authority MUST support

laboratory policyy p y
• Good lab practice – Patients first!



Pitfalls Lead to Errors Resulting In:Pitfalls Lead to Errors Resulting In:Pitfalls Lead to Errors Resulting In:Pitfalls Lead to Errors Resulting In:

∗ Delays in getting test results

∗ Unnecessary re‐draws/re‐testsy /

∗ Decreased customer satisfaction

∗ Increased costs

∗ Incorrect diagnosis / treatment

∗ Injury 

∗ Death∗ Death



Specimen Rejection Criteria:Specimen Rejection Criteria:
∗ Unlabeled specimen

Specimen Rejection Criteria:Specimen Rejection Criteria:
∗ Unlabeled specimen

∗ Insufficient patient information

∗ Hemolysed specimen

∗ Wrong tube drawn∗ Wrong tube drawn

∗ Wrong specimen submitted

∗ Inadequate volume for the amount of preservative

∗ Insufficient quantity∗ Insufficient quantity

Cont…



…Cont
∗ Prolonged transport
∗ Non-conformance test request form and sample label

U i i t di∗ Use inappropriate medium
∗ Samples collected in a container that is leaking
∗ Inadequate SampleInadequate Sample
∗ During more than 2 hours in samples without

Preservatives
T f l t I i t T t∗ Transfer samples at InappropriateTemperature

∗ Drying the sample





What is Nonconformity?What is Nonconformity?What is Nonconformity?What is Nonconformity?

NonconformityNonconformityNonconformityNonconformity

MMMeans Means 

NonNon--fulfilment of a requirementfulfilment of a requirement



NonconformityNonconformityNonconformityNonconformity

∗ The laboratory shall have a documented procedure∗ The laboratory shall have a documented procedure
to identify and manage nonconformities in any
aspect of the quality management system,
i l di i ti i ti tincluding pre-examination,examination or post-
examination processes.



NonconformityNonconformity
NOTE:

NonconformityNonconformity

∗ Nonconforming examinations or activities occur in many different
areas and can be identified in many different

i l di∗ ways, including:
∗ clinician complaints,
∗ internal quality control indications,
∗ instrument calibrations∗ instrument calibrations,
∗ checking of consumable
∗ materials,
∗ interlaboratory comparisonsinterlaboratory comparisons,
∗ staff comments,
∗ reporting and certificate checking,
∗ laboratory managementy g
∗ reviews, and internal and external audits.



NonconformityNonconformityNonconformityNonconformity

∗ control of nonconformities:co t o o o co o t es

∗∗ 11)) CorrectiveCorrective actionaction
∗ a) reviewing nonconformities;∗ a) reviewing nonconformities;
∗ b) determining the root causes of nonconformities;
∗ c) evaluating the need for corrective action to ensure that

nonconformities do not recur;nonconformities do not recur;
∗ d) determining and implementing corrective action needed;
∗ e) recording the results of corrective action taken
∗ f) reviewing the effectiveness of the corrective action taken∗ f) reviewing the effectiveness of the corrective action taken



NonconformityNonconformity
22)) P tiP ti titi

NonconformityNonconformity
22)) PreventivePreventive actionaction

∗ The laboratory shall determine action to eliminate the causes of potential nonconformities in order
to prevent

∗ their occurrence. Preventive actions shall be appropriate to the effects of the potential problems.

∗ a) reviewing laboratory data and information to determine where potential nonconformities exist;

∗ b) determining the root cause(s) of potential nonconformities;

∗ c) evaluating the need for preventive action to prevent the occurrence of nonconformities;

∗ d) determining and implementing preventive action needed;

∗ e) recording the results of preventive action taken);

∗ f) reviewing the effectiveness of the preventive action taken.



NonconformityNonconformityNonconformityNonconformity

33)) ContinualContinual improvementimprovement33)) ContinualContinual improvementimprovement

∗ The laboratory shall continually improve the
effectiveness of the quality management system,
including the pre-examination,

Cont…Cont…



NonconformityNonconformityNonconformityNonconformity

…Cont…Cont

L b t t h ll t bli h d ( ) f th iLaboratory management shall establish a procedure(s) for the specimen
collection and handling that includes:
• a) checking the completion of the request form and confirming the identity of

th ti tthe patient
• b) checking that the specimen container is labelled correctly
• c) checking that the patient is appropriately prepared
• d) ensuring that the specimen is collected correctly
• e) minimising the risk of interchange of samples and sub samples



• f) ensuring that environmental and storage conditions are) g g
fulfilled

• g) ensuring the safe disposal of all materials used in
specimen collection

• h) ensuring that high risk specimens are identified and
processed correctly

• i) ensuring that all spillages and breakages are dealt with
correctlycorrectly

• j) minimising the risk to ensure the safety of the specimen
collector, carrier, the general public and the receiving
laboratory.abo ato y







NonconformityNonconformityNonconformityNonconformity

A) Serum or plasma should be physically separated fromA) Serum or plasma should be physically separated from

∗ cells within TWO HOURS from the time of collection.
∗ 1. Potassium increases significantly after 2 hours.
∗ 2. Glucose decreases significantly after 2 hours.
∗ 3. LDH increases after 2 hours.



NonconformityNonconformityNonconformityNonconformity

CommentsTransport
temp (oC)

Transport 
time (Max)

Tubes / 
volume

Test
Name

P ti t  h ld b  f ti  R f i t  CASAP     G  TAlk li   Patient should be fasting. Refrigerate 
specimen. Increases 5.0 mL of 5‐10% can be 
expected after less than 4 hours storage at
4 oC. Best to analyze specimen on same 
day of collection.

25 oCASAP < 2 
hours

Green Top
5.0 mL

Alkaline 
Phosphatase 
(ALP)

y

Specimen should be transported to the 
laboratory on 5.0 mL ICE and test should be 
performed within 20 minutes of collection. 

4 oCASAP < 20 
minutes

Green Top
5ML

Ammonia 
(AMMO)

Avoid hemolysis of specimen which 
increases plasma ammonia. 

Store in refrigerator and protect from 
exposure to light. Causes for rejection 

25 oCASAP < 1 
hours

Green Top
5ML

Bilirubin, 
Direct  p g j

include: Gross hemolysis and specimen not
protected from light. 

hours5MLDirect 
(BILD)



Specimen should be centrifuged ASAP.
Glucose will decrease 5‐10 mg/dl per hour in un‐
separated, room temperature blood not 
collected with sodium fluoride  Indicate

25 oCASAP < 30 
minutes

Green Top
5ML

Glucose 
(GLU)

collected with sodium fluoride. Indicate
whether the patient has been fasting for 8 hours 
or not fasting. 

Fasting specimen desirable. Phosphorus levels
are lower following meals. Specimen

25 oCASAP < 30 
i t

Green Top
ML

Phosphor
 (PHOS) are lower following meals. Specimen

should be centrifuged ASAP to false elevations.
Avoid overheating. Causes for
rejection include: hemolysis.

minutes5MLus (PHOS)

Specimen should be centrifuged ASAP. Storage25 oCASAP < 2 Green TopPotassiu p g g
of unspun blood at 4 oC causes serum & plasma
K+ to increase. Causes for
rejection include: hemolysis.

25 oCASAP < 2 
hours

Green Top
5.0 mL

Potassiu
m (K)

stimulation by nicotine. Patient should be fasting.25 oCASAP < 2 Green TopGlucose 
Avoid tobacco products due to glucose A fasting
specimen is collected, if
fasting glucose is >110 mg/dl, obtain ordering
physicians approval before proceeding with
glucose load a measured glucose load is given a

5
hours

p
5.0 mLTolerance 

Test, 
(GTT3HR)

glucose load, a measured glucose load is given, a
2nd specimen is collected 1 hour after glucose
load, a 3rd specimen is collected 2 hours after
glucose
load, then a 4th specimen is collected 3 hours
f l l d f j i i l dafter glucose load.Causes for rejection include:

timenot marked on tubes, patient not fasting,
stressed patient (following surgery, or with
infection, or on corticosteroids).



S f t id tiS f t id tiSafety consideration Safety consideration 





SafetySafety considerationconsiderationSafety Safety consideration consideration 

1) How is Risk of Blood-Borne Infections in
Health Care Workers?

The risk of infection following aneedle-stick from an
infected source patient is:

HIV
0.3% 

Infection 
Following Needle‐

stickstick HCV
0.5‐2%

HBV
6‐30%



∗ Average Risk of HIV Infection to Healthcare Personnel by Exposure Route

• Percutaneous                                0.3%
• Mucous membrane                     0.09%
• Non intact skin                            <0 1%• Non‐intact skin                            <0.1%



Safety considerationSafety considerationSafety consideration Safety consideration 

Why You Need to Know?Why You Need to Know?

25 percent of people with HIVdon’t know they’re infected

75 percent of those with hepatitis C don’t know they’re
infected,

And 65 percent of those with hepatitis B don’t know
they’re infected.

∗ percutaneous exposures infections two million of healthp p
workers worldwide each year

15 000 HCV, 70 000 HBV and 500 HIV



Safety consideration Safety consideration 

Each year there are approximately 8 to 16 million newEach year there are approximately 8 to 16 million new
HBV infections,

2.3 million new HCV infections

5 million new HIV infections world wide5 million new HIV infections world wide.

Hepatitis B is 50- to 100-times more infectious than HIV



Safety considerationSafety considerationSafety consideration Safety consideration 

How long do the hepatitisviruses live outside of the body?How long do the hepatitisviruses live outside of the body?

∗ Hepatitis A (HAV) can live for months

∗ • Hepatitis B (HBV) can live for greater than or equal to 7 days

∗ • Hepatitis C (HCV) can live for at least 16 hours, but no longer
than 4 days



Safety consideration Safety consideration 

Dangerous? Which Body Fluids is 

High Moderate
High Low/Not 

Detectable

Urine
FecesBlood , Serum,  Semen, Saliva,  Feces
Sweat
Tears

Breast Milk

Wound exudates 
Semen, Saliva, 
Vaginal Fluid 



EXPOSURE CONTROLEXPOSURE CONTROL

a) Immediately following an injury or an incident of exposure,
the HCW should:the HCW should:

• Quickly remove gloves or clothing to determine any injuries
of the hand(s) or any part of the body affected.

• Allow immediate bleeding of the wound.

• Wash the injured area well with soap and water, and if the
eyes, nose or mouth is involved, flush well with water.

b) Documentation of injury and description of exposure:



Universal PrecautionsUniversal Precautions

Hand washing after any direct contact with
patients
Safe collection and disposal of needles

(hypodermic and suture) and sharps (scalpel( yp ) p ( p
blades, lancets, razors, scissors), with required
puncture- and liquid- proof safety boxes in each
patient care area
Wearing gloves for contact with body fluids,
i t t ki d bnon-intact skin and mucous membranes

Wearing a mask, eye protection and a gown
(and sometimes a plastic apron) if blood or
other body fluids might splash

ll d b hCovering all cuts and abrasions with a
waterproof dressing
Promptly and carefully cleaning up spills of
blood and other body fluids
Using a safe system for hospital waste

management and disposal



EXPOSURE CONTROLEXPOSURE CONTROL

Vaccination is a powerful tool in the prevention of HBV infection
R d d P t  M tRecommended Postexposure Management:

1) PEP for Exposure to HBV Unvaccinated
∗ HBIG x 1 and initiate hepatitis B vaccine∗ HBIG x 1 and initiate hepatitis B vaccine

series
∗ 2) Postexposure Management:Baseline HIV

Testing of Exposed PersonTesting of Exposed Person
• EIA standard test
• Direct virus assays not recommended
– p24 antigenp24 antigen
– PCR for HIV RNA



LABORATORY RESULTS FOLLOW‐UP OF EXPOSEDLABORATORY RESULTS FOLLOW‐UP OF EXPOSED

Lab testDate
6 w eeks 3 months 6 months 12 months

∗ Hepatitis B surface antigen (Hbs Ag)
∗
∗ Hepatitis C antibody (anti HCV∗ Hepatitis C antibody (anti‐HCV

∗ HIV antibody (anti‐HIV)HIV antibody (anti HIV)



Thank you for your attentionThank you for your attention



The EndThe End BYE ! !BYE ! !The EndThe End BYE ! !BYE ! !

Any questions? Any questions? y qy q
(before you run out the door)(before you run out the door)


