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Clinical decision making

Clinical decisions
are rightfully made
when doctors..

Ask the right
questions

Order the right
tests

Guidelines
Good Clinical Practice

Get the right
results

Take the right
corresponding
action

Interpret results to
the right decision
limits

Evidence-based

Standardization medicine

Harmonisation
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Evaluation of test results:

" |nterpretative comments

o Post-")ah*ﬁ;atow =  Appropriate calculation

= Reference intervals & decision limits

) Pre-laboratory . .
phase = Reporting units

» (Critical values

Pie-analytical
phase

» Turnaround time

FiGure 1. The phases of laboratory testing Radb Oud u m c
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ISO 15189

Interlaboratory comparison programme(s) chosen by the laboratory shall, as far as possible, provide clinically
relevant challenges that mimic patient samples and have the eff" gt_,of checking the entire examination process,
, where possible.
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My opinion of including post analytical
phase in EQA program

A. Itis of no added value for interpretation of patient results

B. Itissuited for harmonisation of interpretation of patient results
C. Already in place, | use it regularly for interpretation of results

D. Only some elements (eg units and reference intervals) are useful
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What can be learned from other EQA organisers?

Due Date : 23/03/2015  Case 16-01 Patient Report Comments Participant No.
A Suggested Comment
Extremely high osmolal 8ap (>"5 mmol/kg) with Patient ID 42 year old man Your Comment
high anion gap boli ion of Patient Location ED Sn:rv‘mfubohc acndosns witha hlyt anion and osmolar
Icohol(s) (e.g. ethanol hanol and/or ethylene Clinical Notes on Request Form gap.?\ I level and ABG.
glycol) must be assumed; particularly methanol as SOB, vision disturbance o "

vision is affected. Blood alcohols should be
measured but must noldel-y unmcdmc spocmhst

e for Case Details
::zzssnble co-mgcsled toxins and blood gas Sodium 135 (136-145) IMOVL
Potassium 3.7 (3.5-5.1) mmol/L
Rationale and Refer!nm C?\londe 100 {96-107) mmol/L
The lal gap; diff d and Bicarbonate 8 L (22-29) mmol/L
calculated (2 x Na + Urea + glucose) osmolality, is Urea 2.7 L (3.2-7.3) mmol/L
lls";"y r: :‘0 mmolkg. A large gap (hcrlt- 15”6 mmol/kg) Creatinine 73 (62-106) umol/L Your Key Words
with a high anion gap acuiosns is typical of recent Severe metabolic acidosis Pref
Icohol. In lhls case, Glucose S H| 3.5-54) mmol/L High Anion Gap Metabolic Acidosis Pref
hanol should be ially 1as its Lactate 1.6 (0.5-1.6) mmol/L High Osmolar Gap Pref
metabolite (formic acid) is commonly associated with eGFR >90 (>90) mL/min/1.73m2 ‘{Me\hnol poisoning Pref
visual disturbances. Although the osmolal gap Osmolality 335 H (280-300) mmol/kg Sugg. blood ETOH levels Pref
Ily correl with the d, most S]u“es( ABG ) pm:
llcohols contribute more than their molar amount to Preferred Less Relevant Urgent management requircd Pre
the measured osmolality; p-mcul.lrly methanol and 109 15
cthanol where the conmbuuon is 3 09 and 2.12 times so
their serum . In additi

40

only the parent alcohol and no( the loxlc metabolite
contributes to osmolalny. hence small or absent

osmolal gaps are seen in latc presentations and do not .

No. of Responses
g B
S

a better p 8N With time, as the ingested 20 40 s
Icohol is bolised, the lal gap falls and the
acidosis worsens. Confirmatory testing of the parent 10 20

alcohol should never delay immediate resuscitation
and treatment as these poisonings may be fatal.
Returned Comments
Total 61

Other

Rcfmncc Knm JA & Kurtz 1, Toxic Alcohol
Di. is, and
Munlgcmcm. C JASN 2008 (3): 208-225.

Suggest ABG
Sugg. blood methanol levels
Symptoms sugg. Mcthanol toxicity

Key Word Summary

Number of key words 65

No. of Key Words Used Per Comment
Pref

Hyperosmolality

High Anion Gap
Suggest salicylate kevels

2 Salicylate toxicity
Sugg. paracetamol level

Mildly clevated ghucose

Low bicarbonate level

? Toxke alcohol poisoning
Sugg. blood ETOH levels
Not Supported Key Words

Sugg. Ethylene Glycol levels
Urgent management roquired

Sugg Comment 6 1
Your Comment 7

High Osmolar Gap
High Anion Gap Metabolic Acidosis

Patient Report Comments



Post analysis in EQA

Evaluation of test results:

Monster : C Liquor en serum.

Patiént : | -IgG liquor = 85 mg/l
-1gG serum = 9.9 g/l

" Interpretative comments

Vraag : | * Electroforese of liever iscelectrofocusing uitvoeren.
* Laboraterium uitslagen interpreteren in termen van Klinisch beeld.
‘Welk antwoord karakteriseert uw bevindingen het beste?

De vraag bij de monsterparen C en D is gewiizigd in "welk antwoord karakteriseert uw bevindingen het beste?”. Slechts 1

Opmerkingen :
antwoord (het juiste) wordt met 2 punten beloond.
. Eenheid Doelwaarden Uw uislagen Score
Vitslagen kwal. kwant. kwal. kwant.
Liquor banden © Normaal Normaal B
Serum banden . Mormaal MNormaal .
E = Expertwaarde Totaal 4
Conclusievragen Expert conclusie Uw conclusie Score
Welk antwoord karakteriseert uw Geen OCB in liquor of serum Geen OCB in liquor of serum .
bevindingen het beste?
- ) . ‘ Tobanl A
Conclusievragen
Monster: 2021.2C Score
Welk antwoord karakferiseert uw bevindingen I —
het beste? .
Aleen OCS in iguar.

Deawifde OCE in lguor en senm




Post analysis in EQA

Gecorrigeerd calcium

eenheid - mmolL

2022.1 cumulatief
. duistheid | +4.1% +4.1%
Evaluation of test results: oo | -
. Aantal 8 8
Uitbijters o o
Sigma-TE 1.0 -1.0
Sigma-SA 58 58
i Scorepictogram
i ielin | 0.18 + 0.959.x 0.18 + 0.950.x
““‘“————_*________ Consensusgroep | ALTM
o] Methode | Roche BCP 1Ca+0,012*(40-[ALE])
e Analyser | Roche cobas c501, ¢502
Uw factor | 0.00 + 1.000.x
. . e Methodefactor | 0.00 + 1.000.x
" Approprlate calculation "
o T 2 he 2k
20221 B 20221 C 20221 D
cons. _meth  ALTM s | wes  men  aTMiab | s meh M im
186 186 [ 173188 o= || 240 240 [231]2.40 wn | 220 220 [222|220
0 0.04 s0 0.07]
n 1 1| a0 " 11| 3
- o of 1 n o o] o
e || 100% 100% [104% we || 100% 100% [103%
| oo men AT i
sem || 1.370 1.370 [1244] 1.37 gem
&0 1286 o
n 1 1| a9 " 1 1| =3l
o o o o B o aof 2
e || 100% 100% [110%) e || 100% 100% f102%
Legenaa
m] =] -] enquay [l (=] wagaay
[
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Post analysis in EQA

Evaluation of test results:

m  Reference intervals & decision limits
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Incongruence in reference-intervals

Radboudumc



Analytes

ALAT
ASAT
CK

GGT
LD
Amyl

AF

Ca

Cl
Gluc
K
Kreat
Mg
Na

TE

Standardized

Harmonisation ref
intervals:
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Analytes

ferritine
Albumin
ACE

Lp(a)
Ammonia
PCT
Fosfaat
Fe

Urea
lipase

LI el I I I T Tl
M 120 I3 M 13 B TN @ 1M 0 W
B

Standardized

Harmonisation ref
intervals:
o\
(1 )
x
D
o~
v
k\_,_/)
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no dandardadizea:

ALB, Ferr Standardized: sodium

Analytes

Harmonisation ref
intervals:

x
v

Estimated agreement in interpretation
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Goal post analysis EQA

- Create insight into differences in ref interval
- Impact on interpretation of result

- Compare individual laboratory interpretation with ‘harmonized’ interpretation
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\‘ Methods

Questionnaire for reference intervals of 8 analytes (n=55 laboratories)
1. 55yr old woman
Visualize LL and UL
Calculate interpretation ‘low’, ‘normal’, ‘hi’ with EQA results
compared to ‘target decision” with:
a) Own reference intervals
b) Harmonized reference intervals
4. Calculate disagreement of decision between a & b)
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Tafsgl

Harm"ﬁf‘ Sample 1A Harmov\lz.ued

L
Sample result
LO\-J '\’OKMAL :mal‘ [
SWM le. 1a Tarad—’ decision
Ref \/alue VS hamonized LL4: vL
Rl LL

_ Laboratory-based Harmonized
reference-intervals reference-intervals

Harmonized
reference-intervals
Low [NGESAL] HicH Low

% agreement: 20 %

labs (%)
(%)

labs

labs (%)

Low HicH



number of laboratories

number of laboratories
o (4] 3

Reference interval ferritin

Standardized ref interval:

a & |x—

v

agreement in interpretation

Ferritin URL

Ferritin LRL [ Abbott Alinity I Roche Cobas I siemens Ateliica |

Methode

7.5

5.0

25

0.0

10

Methode : . ’ . L
. Beckman Coulter Access/DxI . Siemens Advia/Centaur . Siemens Dimension Vista
[ Abbott Alinity B Roche cobas [0 siemens Ateliica [ |

. Beckman Coulter Access/Dx| . Siemens Advia/Centaur . Siemens Dimension Vista

S [

150 200 250 350 400

15 20 " 25 30 Upper Reference Limit of Ferrltm (pg/L)
Lower Reference Limit of Ferritin (pg/L)
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count

6 -

4 -

2=

0=

Agreement in interpretation?

2021.5A sample result

[ Abbott Alinity [ Beckman Coulter Access/Dxl Ml Siemens Advia/Centaur
I Abbott Architect Bl Roche Cobas [ Siemens Atellica

i || Wi

100 2 300 400
Repdl Ferritin Concentration (ug/L)




number of laboratories

Standardized ref interval:

A =
0-58% 1(X)

Reference interval: Albumin :

Albumin LRL
301
20+
10+
%0 32

assay | scc ] ecp

34 36 38
Lower Reference Limit of Albumin (g/L)

40

20

15

10

number of laboratories

agreement in interpretation
Albumin URL
assay [l ecc [l scp

4

4 46 48 50 52 54 56

Upper Reference Limit of Albumin (g/L)
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count

Agreement in interpretation : Albumin

Albumin 2021.1B sample result (g/L)

BCG BCP
15 =
10 =
5 -
O -
1 1 1 1 1 1 1 1 1 1
30.0 325 35.0 375 40.0 300 325 35.0 375 40.0
Reported Albumin Concentration (g/L)

Albumin laboratory LRL



number of laboratories

Visualise LL and UL:; standardised tests

25=

)
o
1

20 -

[~}
o
1

S
1
number of laboratories

() ——— 0. |

32 3.4 36 3.8 4.50 475 5.00 5.25
Lower Reference Limit of Potassium (mmol/L) Upper Reference Limit of Potassium (mmol/L)
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The agreement for interpretation
of sodium 147 mmol/l is

Standardized ref interval:

Less than 80% |7
Between 80-90% 0-58% 2%
Between 90-95% --
Higher than 95%

agreement in interpretatio

0N ®»

x
()

Eﬂﬂ Radboudumc
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count
=)
1

25 =

20 -

1
1

5
0-

5=

LL and agreement in interpretation:

Sodium 2021.1F sample result (mmol/L)

13'2.5 13;3,0 13'7'5 145,0
Reported Sodium Concentration (mmol/L)



UL and agreement in interpretation : Sodium

Sodium 2021.4C sample result (mmol/L)

145
Reported Sodium Concentration (mmol/L)



Take home

- Discrepancies in ref intervals still exists for standardized analytes
- Use of ‘harmonized’ ref intervals lead to ‘harmonized interpretation’
- EQA program for harmonization of ref intervals can aid

- Pilot: SKML rondzending ‘interpretation harmonization’

not
Standardized: Standardized ref interval:

B

80-85%

A
- @

-@ Radboudumc

agreement in interpretation
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