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ARE MY LIPIDS FALLING ?

"An Review of the Accuracies of
Cholesterol and Triglyceride
Measurements Made by
Australian Pathology Labs”.



Why is this an issue for all of you ?

*Because from the time of diagnosis,
patients with lipid disorders are going to
face years of blood testing and the
associated concern that 'Are things moving
in the right direction ?".

‘Researchers in this area have embarked on
ambitious long term studies of lipids in
various populations.



Consciously or unconsciously all
players are relying upon their
labs to provide accurate and
precise results over very
extended periods of time.

So how are the labs fairing in
this task ?



There are b63 NATA Accredited
Pathology Labs in Australia.

All these labs are obliged to
participate in External Quality
Assurance Programmes - these
involve the reqgular circulation of
panels of ‘unknown’ samples around all
the participating labs followed up by
extensive statistical reports to the
participants.



The major provider of External
Quality Assurance Programmes in
Australia is the RCPA.

Participants get a wealth of
statistical data from which I have
been able to sketch the following
'‘accuracy performance profiles'.
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General Chemistry & Therapeutic Drugs Cycle 66 : 3 May - 9 August 2004

ANALYTICAL PRIN No. ;  Low  High
ANALYTICAL PRINCIPLE Labe 5D, CV 111 530
Cholesterol Oxidase/ Peroxidase 532 (089 24 215 545
CAOEN No. ., Low  High
REAGENT Labe 8D, C¥ A3 &%
Abbatt g 0052 - k3 c2dl 538

Roche Diagnostics (BMy 187 0085 22 220 552

Randox I fod4 23 111 322

Baver Diagnostics 5 008 23 2 3.2

Roche Diagnostics 93 0088 24 117 540
OrthoClinical Disgnostics 117 0092 24 206 552
Integrated Sciences 21 0080 24 219 54
Thermoelectron (Trace Seientilic) 4 0085 235 217 543
Olympus Optical 7 0105 27 23 347

Dade Behring 47 (080 J o 1El 435

Beckman Coulter 35 0002 20 203 LI0

Dialys 5 OQlI8 30 231 536

Pointe Scientilic [ 0149 346 243 574

Kyowa Medex | (167 43 220 535l

Biomerieux YRR | - R Y Sl B 378

Human | 0192 54 205 5007

y T N +  Low  High
CALIBRATOR Loty 5D CV O 5.;3“

Own Preparation 1 0084 22 219 545
Commercialliquid stable secum 49 0086 24 206 5
CommercialIvophilised serum 474 0082 24 215 547
Commercial/aqueous 4 0114 32 20 539
Commergial/frozen seram 1 040 35 130 564

INSTRUMENT

Kone Ultra
Abbott ARCHITECT c8000
Ortho Clinical Diagnostics VITRO S 930
Abbort AEROSET
Bayer Thagnostics ADVTA 1650
Roche Dingnostics Hitachi 412

Roche Diagnostics Hitachi Modular
Roche Diasnostics Hitachi 917

Roche Diagnostics Cobas Integra 400/400+
Baver Diagnostics B A LOGCO0GE00T
Dade Behring Dimension 380/SMS/ES
Dade Behring Dimension Xpand
Olympus AUZTO0AU3421/A U545
Ortho Clinical Diggnostics VITROS 250
Roche Diagnostics Hitachi 911
Roche Diagnostics Cobas Inteara TOUB00
Roche THagnostics Hitachi 902 7904
Beckman Coulter L X20/L X4l
Dimension XLARXLRXL MAX
VITROS TO0T40
Olvmpus AUGHYGD

Dade Rehring Dimension AR
ympus AU4D0

Beckman Coulter Synchron CX35

Roche [Yiagnostics Hitachi 747

Baver Diagnostics Opera
Bayer Thagnostics Express Plus 360
Olympos AUSO0
Beckman Coulter Synchron CXTICX9
Mira/Mira 5/Mira Plus

Biomerieus Multiparametric ALTZE
Koche Diagnostics Hitachi 717

Ko, & « Low  High
Labs S0 OV 0N oy
10022 06 218 5S4
10052 13 1M 534
11 0057 15 206 £.54
4 005 17 216 53
0089 19 207 520
31 0082 20 22 554
B 000 L1 220 554
56 0082 22 219 547
¥ 0084 22 216 S5
| 00sd 23 2 5.22
HoOoeg 33 IF 43
8 0072 23 I8 4R
9 02 25 116 544
05 03 25 106 552
17 0086 25 2 56
5 04 25 117 540
» o0l 26 22 556
16 00% 26 01 S
% 0N0B 27 18} 440
L0107 28 207 556
16 010y 28 22 5]
4 0086 28 175 4%
10 0115 30 2 54
2 049 31 205 508
9 DI 31 216 54
I 0131 34 223 545
I 0I29 3§ 21 87
Lo 0036 36,215, 530
7017 35 1M 512
1 0160 42 211 530
| 023 52 235 ST
2 028 68 220 58]




General Chemistry & Therapeutic Drugs Cycle 66 : 3 May - 9 August 2004

TICAT PRIV No. . Low  High
ANALYTICAL PRINCTPLE. [y U 5.:;%51
Cholesterol Oxidase/ Peroxidase 532 (089 24 215 545
Syl IHLE No. . Low  High
REAGENT Labs D O 9 5y
Abbatt g 0052 - k3 c2dl 538

Roche Diagnostics (BMy 187 0085 22 220 552

Randox I fod4 23 111 322

Bayer Diagnostics 5 0084 23 200 52

Roche Diagnostics 93 0088 24 117 540
OrthoClinical Disgnostics 117 0092 24 206 552
Integrated Sciences 21 0080 24 219 54
Thermoelectron (Trace Seientilicy 4 0095 235 217 543
Olympus Optical 7 0105 27 23 347

Dade Behring 47 0080 17 L&l 435

Beckman Coulter 35 0002 20 203 LI0

Dialys 5 OQlI8 30 231 536

Pointe Scientilic [ 0149 346 243 574

Kyowa Medex | (167 43 220 535l

Biomerieux YRR | - R Y Sl B 378

Human | 0192 54 205 5007

) T Nb. +  Low  High
CALIBRATOR Loty 5D CV O 53‘“

Own Preparation. 1 0084 22 219 545
Commercialliquid stable secum 49 0086 24 206 5
Commercial lvophilised serum 474 0082 24 215 547
Commercial/aqueous 4 0114 32 20 539
Commergial/frozen seram 1 040 35 130 564

Cholesterol : Thereis |
one analytical technique,
14 reagent systems and 5
types of calibrators.

HDL : There are seven
analytical techniques, 18
reagent systems and 3
types of calibrator

Triglycerides : There are
seven analytical
techniques, 16 reagent
systems and 4 types of
calibrators




General Chemistry & Therapeutic Drugs Cycle 66 : 3 May - 9 August 2004

Cholesterol : There
are 32 different

analytical
iInstruments

"HDL : There are 27
different analytical

iInstruments

Triglycerides :
There are 28
different analytical

iInstruments

INSTRUMENT

Kone Ultra
Abbott ARCHITECT c8000
Ortho Clinical Diagnostics VITROS 930
Abbort AEROSET
Bayer Thagnostics ADVTA 1650
Roche Dingnostics Hitachi 412
Roche Diagnostics Hitachi Modular
Roche Diasnostics Hitachi 917

Roche Diagnostics Cobas Integra 400/400+
Baver Diagnostics B A LOGCO0GE00T
Dade Behring Dimension 380/SMS/ES
Dade Behring Dimension Xpand
Olympus AUZ700IAUSA21AUS452
Ortho Clinical Diggnostics VITROS 250
Roche Diagnostics Hitachi 911
Roche Diagnostics Cobas Inteara TOUB00
Roche THagnostics Hitachi 902 7904
Beckman Coulter L X20/L X4l
Dimension XLARXLAXL MAX
VITRO S T00/750
Olvmpus AUGHYGD

Dade Rehring Dimension AR
ympus AU4D0
Beckman Coulter Synchron CX35

Koche Diagnostics Hitachi 745

Baver Diagnostics Opera
Bayer Thagnostics Express Plus 360
Olympos AUSO0
Beckman Coulter Synchron CXTICX9
Mira/Mira 5/Mira Plus

Biomerieus Multiparametric ALTZE
Koche Diagnostics Hitachi 717

Ko, & « Low  High
Labs S0 OV 0 sy
I 0022 s 218 5.£1
2 0052 L3 2.3 534
11 Q057 -5 206 554
4 D065 e e 5,34
Too0ne 19 07 520
1 0mz2 20 12 554
o0 0080 21 230 554
b+ SO 11 A S . | 3.47
0084 22 1le 534
N 11 S T T N 5.2
1 D058 23 171 422
8 0m2 2% 1R a2
8 o2 25 116 544
sy 0mT 25 106 552
17 0 23 LA 5.0
5 o0 25 LI7 540
20000 26 2. 5.5
16 o 26 101 S
24 0083 27 1B} 4 46}
1 0107 28 xO7 9,5h
16 01w 28 222 551
14 0088 28 LT3 44
10 0113 30 122 544
12 0m 31 10 508
9 0IMm o 31 LA 547
] .13 i4 11 545
| 0129 35 117 5.7
] 0 T . TR 8 330
T I27 38 L 512
] R160 42 Ll 331
T v T T R 41 5%
30286 68 220 381




My Geoffrey Robertson
Hypothetical...... If my doctor sends
my blood samples to every Aust Lab
in the EQAP then

What would the spread of results
look like ?

How will he/she decide upon the
answer my usual question .... "Are my
lipids falling ?”



CHOLESTEROL

CYCLE 66 : May - August 2004

TARGET
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13
2.13

INSTRUMENT
1.71
1.75
1.83
1.83
2.01
2.03
2.05
2.06
2.06
2.07
2.07
2.1
2.1
2.15
2.16
2.16
2.16
2.16
2.17
2.18
2.19

2.2

2.2

2.2
2.21
2.22
2.22
2.22
2.22
2.23
2.24
2.35

DIFFs
0.42
£.38

4.3

0.3
0.12

0.1
4.08
£0.07
£0.07
.06
.06
£0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.05
0.06
0.07
0.07
0.07
0.08
0.09
0.09
0.09
0.09

0.1
0.11
0.22

TARGET
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3

INSTRUMENT
4.22
1.24
4.32

14
5.08
5.09
5.12

5.2
5.22
5.27

5.3
534
5.38
5.39

54
)|
544
5.4
545
547
547
5.51
5.51
5.52
5.0
5.4
5.54
5.56
5.6
5.62
5.78
5.81

DIFFs
-1.08
-1.06
£0.98

0.9
0.22
0.21
£0.18

0.1
0.08
0.03

0.04
0.08
0.09

0.1
0.11
0.14
0.14
0.15
0.17
0.17
0.21
0.21
0.22
0.24
0.24
0.24
0.26
0.26
0.32
0.48
0.51
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2.3 -

2.2

2.1 -

1.9 A

1.8 1

1.7 -

1.6 -

1.5

mmoliL

CYCLE 66 : Cholesterol

O Third Quartile
O Second Quartile
+ Average

Target Value = 2.13 mmoliL
N = 32 instrumental systems in 532 Labs




O Third Quartile

O Second Quartie
# Averare

CYCLE 66 : Choleste

N = 32 instrumental systems

rol
Target Value = 5.30 mTJHL

n 532 Labs



MY 'LOW' CHOLESTEROL MEASURED ON ALL INSTRUMENTS

May 2004 - April 2005
2.65

2.99 - ‘

2435 -

2.35 A

| O Third Quartile
—

- O Second Quartile
2215 -

=

=

& & Average

CYCLE 66 CYCLE 67 CYCLE 68
2.13 2.13 2.53



MY 'LOW' CHOLESTEROLS ALL AUSTRALIAN LABS
May 2004 - April 2005

The empirical scenario
is that only those labs

that used instruments
Probably that reported my
Higher  Cholesterol as being
above 2.35 mmol/L in
¢ I the third sample (Cycle
68 - target = 2.53)

Probabl
thr: Saamye could state that

“No, your previously ‘low’
¢ o cholesterol has not
fallen - it has risen

Ill

How many labs could say
this ?

340 out of a total of
B33 .

. . equivalent to 64%

CYCLE 65 CYCLE 67 CYCLE 68
2.13 2.13 2.53



MY 'HIGH CHOLESTEROLS MEASURED ON ALL INSTRUMENTS
May 2004 - April 2005

9.8 1
9.7 7
9.6
9.5 1 |
9.4 -
9.3 1 *
2.2 1 *
9.1 1
5
4.9 -
= 48 - o
£ 4.7
E 46 -
jg i 01 Thirel Cuartie
43 - 0O Second Quartle
42 - + Auerane
4.1
4 -
39 A
38 -
37 A
3.6 | .
CYCLE 66 CYCLE 67 CYCLE 68

5.30 5.30 5.10



MY 'HIGH CHOLESTEROLS ALL AUSTRALIAN LABS
May 2004 - April 2005

mmoliL
e BB IIGAIRGT OO
==l 00D P =PI LS Pl ] D0 LN =B P e - 00
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

The high degree of overlap limits the

N comment tfo ...
Labs using instruments in the second
- and third quartiles of Cycle 68 could
= confidently state that my lipids had
e fallen.

How many labs are in the second and
third quartiles ?

CYCLE 66 | CYCLE 67 | CYCLE 68
>3 >3 >0 338 out of a total of 533 labs ..............
63%



MY 'LOW' TRIGLYCERIDES MEASURED ON ALL INSTRUMENTS

May 2004 - April 2005

0.85

0.8 A

0.73 -

O Third Quartle
O Second Quartile
& Awerare

Cycle 66
0.60

Cycle 67
0.60

Cycle 68
0.79



MY 'LOW' TRIGLYCERIDES ALL AUSTRALIAN LABS
May 2004 - April 2005

Empirically all those labs reporting
a value of 0.65 mmol/L and above

on the Cycle 68 sample could
confidently say that my
triglyceride levels had risen.

421 out of 528 .............80%

_ There seems to be a concensus
o that the target value was

How many labs could say this ?

' ' Too high / Inaccurate ... ?
Cycle 66 Cycle 67 Cycle 68
0.60 0.60 0.79



MY 'HIGH TRIGLYCERIDES MEASURED ON ALL INSTRUMENTS

May 2004 - April 2005

2.05

1.93 -
1.9 1
1.83
1.8
1.75 A
1.7 1
1.69
1.6
1.33 A
1.5 1
1.43

mmoliL

O Third Quartle
O Second Quartile
# Puerange

14 . .

Cycle 66 Cycle 67 Cycle 68
1.1 1.1 1.92




2.05

1.95
1.9
1.85 1
1.8 1

=1.75 -
o

E

14

'HIGH TRIGLYCERIDES ALL AUSTRALIAN LABS
May 2004 - April 2005

g 1.7+
1.65 +
1.6
1.55 +
15
1.45 -

O Third Cuartle
O Second Cuarle

Cycle 66
1.71

Cycle 67
1.71

Cycle 68
1.92

Again the high degree of
overlap leads to the empirical
observation that only those
labs using instruments that
reported the Cycle 68 sample
as 1.85 mmol/L and above could
say that my triglycerides had
risen.

How many labs are in this
category ?

234 out of 528 ... 44%



CHOLESTEROL : SUMMING UP

THE BEST CASE SCENARIO

Laboratories that used methods that fell into the second and third
quartiles were probably the best performing labs

CHOLESTEROL : BEST CASE SCENARIO : THE DATA

TARGET 2.13 2.53 5.30 5.10
mmol/L
ALL LABS' 2.15 2.46 5.42 4.97
MEDIAN
INACCURACY| +0.02 -0.07 +0.12 -0.13
2 2.05 2.28 517 4.74
QUARTILE
3 2.20 2.53 5.50 5.07
QUARTILE
# OF LABS 666 233 509 337
In 2 & 3~
QUARTILES
% OF ALL
LABS In 2 63% 44% 48% 63%
& Srd
QUARTILES




CHOLESTEROL : SUMMING UP
THE BEST CASE SCENARIO

Laboratories that used methods that fell into the second
and third quartiles were probably the best performing
labs

They were able to report results consistent with the
‘true’ changes in my cholesterol concentrations.

The labs that fell within this ‘acceptable’ performance
bracket for CHOLESTEROL comprised 44% to 63% of
all participating labs.

These labs reported CHOLESTEROLS that were
accurate to within -0.13 to + 0.12 mmol/L.



TRIGLYCERIDES : SUMMING UP

THE BEST CASE SCENARIO

Laboratories that used methods that fell into the second and third
quartiles were probably the best performing labs

TRIGLYCERIDES : BEST CASE SCENARIO : THE DATA
I

TARGET 0.60 0.79 1.71 1.92
mmol/L
ALL LABS' 0.53 0.73 1.73 1.85
MEDIAN
INACCURACY -0.07 -0.06 +0.02 -0.07
2 0.51 0.66 1.66 1.71
QUARTILE
3 0.55 0.75 1.76 1.90
QUARTILE
# OF LABS 875 368 752 229
In 2™ & 3~
QUARTILES
% OF ALL
LABS In 2™ 83% 70% 72% 43%
.& 3rd
QUARTILES




TRIGLYCERIDES : SUMMING UP
THE BEST CASE SCENARIO

Laboratories that used methods that fell into the second
and third quartiles were probably the best performing
labs

They were able to report results consistent with the
‘frue’ my triglyceride concentrations.

The labs that fell within this ‘acceptable’ performance
bracket for TRIGLYCERIDE comprised 43% to 83% of
all participating labs.

These labs reported TRIGLYCERIDES that were
accurate to within - 0.07 to + 0.02 mmol/L.



CONCLUSIONS

TRIGLYCERIDE measurements are probably more
reliable than CHOLESTEROL measurements.

There is a clear need for many Australian labs to
substantially improve their accuracy of

measurements of CHOLESTEROL. This can be
achieved by

*The use of a single source of serum based
calibrators.

-The discontinuation of the use of instruments that
continually under perform in the QAP survey.

THIS PRESENTATION IS VIEWABLE ON THE INTERNET AT

www.medlabstats.com



