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Objectives
• Describe the general overview of processes involved

in laboratory testing and relevance of specimen

rejection.

• Explain specimen rejection criteria in chemical

pathology testing.

• Explain significance of monitoring specimen rejection

rate – specimen rejection rate at Chemical Pathology

Unit in CDL HASA & CDL PPUiTM Sg Buloh

• Describe ways to minimise risks of selected rejection

criteria



What are laboratory 

test results for?

• Screening

• Diagnosis

• Prognosis

• Monitoring response to treatment / patient’s progress

• Detection of complications



Chemical Pathology Tests & 

Associated Specimens

• General chemistry:

➢ blood (serum / plasma) e.g., RP, LFT

➢ urine e.g. urine FEME, electrolytes

➢ body fluids e.g., csf, peritoneal fluid

• Tumour markers – serum 

• Hormones – serum / plasma / urine

• Therapeutic drug monitoring (serum) e.g., vancomycin, 

phenobarbitone

• Special proteins (serum / whole blood) e.g., CRP, HbA1c



Total Testing Process



Specimen Rejection Criteria

• Objectives:

➢ Ensure accurate test results –

patient safety

➢ Cost effective & appropriate 

patient care

• Requirement of MS ISO 15189

• Specimens that do not meet criteria 

are rejected



Specimen Rejection: Implication 

For Patient Care

• Inconvenience & discomfort of repeated specimen 

collection.

• Possible delays in critical value notification, ability to make 

diagnoses, decision on managing current therapy.

• Abandonment of tests 

Dikmen ZG, Pinar A, Akbiyik F. Specimen rejection in laboratory medicine: Necessary for patient safety? Biochemia 

Medica 2015;25(3):377–85 



Specimen 

Rejection 

Rate



SPECIMEN REJECTION IN 

CHEM PATH UNIT PUNCAK ALAM

Duration

Rejection details

Jan – June 2022
July – Dec 2022

Total specimens received 23,326 38,505

Total  no. of rejected specimens 351 731

Percentage of rejection  1.5% 1.9%

Rejection criteria with the highest 
no. of cases 

Clotted specimens Clotted specimens

20.2% 20.2%

The most rejected type of 
specimens (divided by 
denominator [total no of tubes 

received]) 

Serum (Plain tube) Serum (Plain tube)

out of 23,326 specimens received, 
167 plain tubes were rejected 

(0.72%) 

out of 38,505 specimens received, 
363 plain tubes were rejected 

(0.94%) 

TARGET: < 1.0%



SPECIMEN REJECTION IN 

CHEM PATH UNIT PUNCAK ALAM
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SPECIMEN REJECTION IN 

CHEM PATH UNIT SG BULOH

Duration

Rejection details

Jan – June 2022 July – Dec 2022

Total specimens received 33,953 36,224

Total no. rejected 
specimens

497 368

Percentage of rejection 1.46% 1.02%

Rejection criteria with 
the highest no. of cases 

Double request/repetitive order Double request/repetitive order

318 from total of 497 rejection cases (64.0%) 193 from total of 368 rejection or 53.5%

Highest percentage of requester with this 
rejection criteria : SBC Phlebotomy Unit 

(118 rejections)

Highest percentage of requester with 
this rejection criteria : SBC Phlebotomy 

Unit (130 rejections)

The most rejected 
specimen

Whole Blood (EDTA tube) Whole Blood (EDTA tube) 

Out of 497 specimens received, 301 (60.6%) 
specimens were rejected.

Out of 368 specimens rejected, 204 
(55.4%) specimens were rejected

TARGET: < 1.0%
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Total Testing Process

Specimen reception*

* Specimen rejection criteria applied



Clotted Blood Samples

• Causes: 

➢ Blood slow to fill the tube

➢ Prolonged use of  a tourniquet

➢ Samples incompletely mixed

➢ Syringe collect and slow transfer of  sample

• Erroneous test results

https://lab.waikatodhb.health.nz/assets/Guides/Haemolysed-or-Clotted-Samples-1.pdf

Tangye SH. Questionable blood draws. Laboratory Medicine, Volume 40, Issue 9, September 2009, Page 565, 

https://doi.org/10.1309/LMNEW3EELDD4GN3Q



Clotted Blood Samples

• Preventive measures to minimise risk of  clotted blood         

samples:

➢ use Vacutainer system with an adapter/tube holder and       

straight needle or butterfly needle

➢ apply recommended number of  inversion times 

- adequate mixing of  sample & anticoagulant



Insufficient sample volumes



Double requests / 

Repetitive orders

Orth M, Aufenanger J, Hoffman G, Hoffman W, Klosson R, Lictinghagen R, et al. Recommendations for the 

frequency of ordering laboratory testing. J Lab Med 2014; aop. DOI 10.1515/labmed-2014-0045



Haemolysis

Kwasowki m. Educational Case: Hemolysis and Lipemia Interference With Laboratory Testing. Academic Pathology: Volume 6. DOI: 

10.1177/2374289519888754



Haemolysis

HOW DOES HAEMOLYSIS IMPACT LABORATORY TESTING?

• LYSIS OF RBCS RELEASES INTRACELLULAR CONSTITUENTS 

(E.G., AST, LDH & POTASSIUM ) → FALSELY ELEVATED 

LEVELS

• HAEMOLYSIS RELEASES PROTEASES FROM RBCS THAT 

CAN DEGRADE PROTEINS, E.G.,  INSULIN AND CARDIAC 

TROPONIN → FALSELY LOWER LEVELS 

• EXCESS HAEMOGLOBIN & OTHER CONSTITUENTS IN THE 

PLASMA/SERUM CAN INTERFERE WITH 

SPECTROPHOTOMETRIC MEASUREMENTS

Kwasowki m. Educational Case: Hemolysis and Lipemia Interference With Laboratory Testing. Academic Pathology: Volume 6. DOI: 

10.1177/2374289519888754



Haemolysis

The risk of  haemolysis can be minimised by:

➢ Avoid pulling or pushing on the plunger when collecting blood using a  syringe 

– allow blood to flow into evacuated tube

➢ Use Vacutainer system with an adapter/tube holder and straight needle or a     

butterfly needle – prevent  “pushing” blood into tubes as both systems allow the 

blood to flow from the vein into the tubes.

➢ Avoid collecting from sites other than antecubital area

➢ Avoid excessive shaking of  the tube - samples should 

      be inverted gently 8 - 10  times to mix with anticoagulants. 

➢ Needle size –  avoid using small needles (> 21 gauge)

➢ Avoid extended tourniquet time (more than 2 mins)

➢ Allow the antiseptic used for collection to dry before 

      collecting blood

➢ Avoid patient fist pumping can cause haemolysis.

https://lab.waikatodhb.health.nz/assets/Guides/Haemolysed-or-Clotted-Samples-1.pdf

Tangye SH. Questionable blood draws. Laboratory Medicine, Volume 40, Issue 9, 

September 2009, Page 565, https://doi.org/10.1309/LMNEW3EELDD4GN3Q



Quiz time!

The following are criteria for specimen rejection 

EXCEPT:

A. Clotted specimen

B. Missing label

C. Insufficient sample

D. HbaA1c test request 10 weeks from previous testing



Thank you
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