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Types of Fluids for Analysis

• Cerebral Spinal Fluid

– Query CSF

• Pleural Fluid

• Pericardial Fluid

• Ascitic / Peritoneal Fluid

– PET Dialysis Fluid

• Saliva

• Sweat 

• Amniotic Fluid

• Seminal Fluid

• Synovial Fluid

• Cyst Fluids

– Pancreatic cyst fluid

• Faecal Water

• Vitreous humour

• Drain fluids
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Fluid collection for testing

• Blood readily available, but minimally invasive,

• Urine can be readily available (timing-dependent)

• Transcellular fluid may be difficult –
– Increasingly Ultrasound guided,

– Sometimes just diagnostic tap

– Often fluid drainage is therapeutic
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An informal audit

• By show of hands –

• How many of your labs perform chemistry and/or 
IA tests on fluids other than plasma/serum, urine, 
or CSF?

• How many of your labs have formal verification / 
validation for any of such assays performed?

• How many of your labs have formal verification / 
validation for all such assays your lab performs? 
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Pleural Effusion

• “Pleural fluid is not just there to annoy 
respiratory physicians but has a purpose. It 
allows us to breathe.”

– Opening remark of Consultant Respiratory 
Physician at Medical Grand Rounds presentation 
‘A fluid situation. Myths, pearls, and reality of 
pleural effusions’.
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Pleural Effusions

• The most common causes of exudative pleural 
effusions are 
– parapneumonic effusions (particularly bacterial 

pneumonia), and 

– malignancy.

• The most common causes of transudative
pleural effusions are 
– left ventricular failure (very common) and 

– cirrhosis.
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Transudate v Exudate

• Fluid Protein strongly suggests 

Transudate if Fluid Protein <25 g/L

Exudate if Fluid Protein >35 g/L
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• “Your tests reveal you are retaining fluids.”
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Transudate v Exudate

• Fluid Protein strongly suggests 

Transudate if Fluid Protein <25 g/L

Exudate if Fluid Protein >35 g/L

• Fluid Protein equivocal if 25-35 g/L

Further testing required, including
Fluid LDH, or

Light’s Criteria
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Light’s criteria (Pleural Fluid)

• Pleural fluid is an exudate if one or more 
of the following criteria are met: 

– Pleural fluid protein divided by serum 
protein is >0.5 

–Pleural fluid lactate dehydrogenase (LDH) 
divided by serum LDH is >0.6 

–Pleural fluid LDH >2/3 the upper limits of 
laboratory normal value for serum LDH. 
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Pleural Effusions

• Where clinical suggests transudate but Light 
Criteria suggest exudate:

• Serum:fluid protein gradient >31 g/L suggests 
Transudate,

• If protein gradient <31 g/L then 

– Fluid NT-Pro BNP >1300ng/L, or

– Serum:fluid Albumin gradient >12 g/L

suggests Transudate.
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Biochemical Tests performed in 
specific clinical circumstances.

• Query Chylothorax

– triglycerides and cholesterol +/- chylomicrons 

• Query TB

– (Adenosine deaminase) 

• Query Malignancy

– value of tumour markers is questionable. 

• Query Pancreatitis

– amylase.
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Clinical Audit (Bio / Respiratory)
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Audit findings

• 34 consecutive pleural fluids
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Fluid test n %

Culture 32 94

LDH 29 85

Gram stain 29 85

Protein + albumin 27 79

pH 26 76

Glucose 21 62

Cytology 14 41

Serum / Plasma n %

Blood with fluid 17 50

Protein + albumin 14 41

LDH 8 24

Glucose 7 21



Pre-analytical

• The correct sample

• Correctly labelled
– Including fluid source

• All tests requested
– Including paired blood tests

• All test samples taken
– and in correct tubes

• All samples presented in timely manner

• All samples processed in timely manner
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Very useful reference:
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• Clinical Biochemistry 58 (2018) 44-52.
– Block D, et al.



From The Ladybird Book of 
Fluid Verification (2019)

1. Gather surplus fluid & freeze aliquots 
(mark spec type) – ‘A’,

2. Gather surplus plasma/serum with high levels of analyte of 
interest; freeze – ‘B’

3. Add known amount of B to 500µL A,

4. Add same amount of B to 500µL anonymised plasma/serum 
(analyte concentration known),

5. Compare measured levels of B in fluid A versus 
plasma/serum.

6. Also perform dilution study on the above.

7. Repeat on some more fluid samples.
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MMUH Fluids SOP

• 6.2 External QA

• Other than for CSF (and the schemes for blood and 
urine) there is no EQA scheme covering analysis of 
biochemical parameters in Body Fluids.

• Details of the EQA scheme for CSF are to be found in 
the SOP for EQA [QP-CCE-0001]

• CSF Protein is also specifically covered by RIQAS Urine 
Scheme (as well as CSF-specific scheme).

• We use the EQA schemes for blood and urine to 
monitor quality of performance for all other tests 
carried out on miscellaneous body fluids.
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EQA of Fluids - Options

• EQA of specific fluid

– Plasma / serum

– CSF

– Other

• Assurance from plasma/serum

– Testing the analyte

– Testing the system

• EQA by sample exchange
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Glucose EQA

• MMUH Routine Glucose assay = 
Hexokinase/G-6-PDH (on Abbott Architect) 

– EQA in Plasma / Serum – Good

– EQA in Urine – Good

– EQA in CSF – Good

• MMUH POCT Glucose assay = Glucose sensor 
(electrode) (on ABG machine)

– EQA in Whole Blood – Good
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Lactate EQA

• MMUH lactate assay = Lactate sensor 
(electrode) (on ABL90 ‘blood gas’ machine)

– EQA in Whole Blood – Good

– EQA in Plasma / Serum – Good

• Used CSF EQA as initial test of validity of our 
Lactate assay if applied to CSF.

– EQA in CSF – Poor            Decision = refer CSF Lact
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Remember testing may not be always 
appropriate.
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Summary (1 of 3)

• Many body fluids can accumulate in disease

• In some cases laboratory testing, including 
biochemical, may be of value.

• Testing of other fluids (not pathological 
accumulations) can also be helpful.

• The number of samples and analytes so tested 
is a very small part of our workload

• Despite this, fluid analyses can be difficult and 
labour intensive.
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Summary (2 of 3)

• Matrix differences versus serum/plasma/urine 
means some verification needed

• Full verification / validation is probably not clinically 
necessary (usually),

• Matrix effect MUST be tested.

• Some interpretation should be provided either on 
report, via electronic link, or via reference to hospital 
intranet /internet.

• Message that test is used off-label must be attached 
to report (unless not appropriate)

Atypical body fluids – How should we assess quality of biochemical testing? 
IEQAS 2018 - Dr Peadar McGing

30



Summary (3 of 3)

• The difficulties associated with verification of 
fluid analyses should not deter laboratories from 
using them.

– All tests used should be verified to some extent, either

• In-house, or

• In parallel with user of same assay system, 

– Some form of External Quality Assessment will be 
needed,

– IEQAS will consider suggestions / proposals for Irish 
surveys – both questionnaire and analytical.
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Open to Floor

• Do you think IEQAS can help with quality 
assurance of atypical fluids?

• Why / why not?

• If yes – how?

• If no – who can? 
Or, is help needed?
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