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Sysmex® CS Systems
Sample Result Evaluation:
Clotting Assays

Customer Training




Objectives SIEMENS

* This training is intended to educate you on evaluation of CS-System coagulation reaction curves.
* With this knowledge you will be able to review results and develop a “laboratory policy”.

* Siemens cannot tell the laboratory, what or how to implement their policy. However, as a coagulation
expert, Siemens can consult with the laboratory to understand general factors and Siemens assay specific
factors that can possibly impact coagulation results and reporting decisions.

* The Action Steps are the directions from the CS-Evaluation and Checking Method Guide, the bullet points
are considerations that may be appropriate for the technologist to make an educated decision on result
reporting and development of a laboratory policy.

» |tis the laboratory’s responsibility to develop an internal policy for result reporting.
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What do | do with a sample error

Sample Integrity
Clinical Considerations
Reagent /Instrument Conditions

v"QC recovery

Look at Reaction Curve,
Evaluation Data and Error
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Do you see Typical Clot
Progression?

Does the 50% value fit the
reaction curve?

v System Error Logs
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Sample Integrity Considerations applicable to all Hoalt e
sample analysis flagging

Pre-analytical steps involving sample collection, Common sample integrity considerations:
accurate results. Lipemia

Assessing sample integrity should always be the first Verify sample fill volume, or clotted sample.
step in troubleshooting a flagged coagulation

Centrifugation process; Evaluate time, speed, and

mple. .
sample duration and ensure plasma platelet poor.

Recommendations regarding sample acceptability for
each assay can be found on the Instructions for Use
(IFU), the Application Sheets, and current CLSI H21-
A5 Guidelines.

Evaluate sample transport and storage

Frozen Samples — Was it properly quick thawed in
a 37°C water bath?

Frozen Samples — Is the plasma platelet poor?
Frozen Samples — Is it Sodium Citrated Plasma?

Exclude sample exposure to extreme
temperatures

Determine sample age at the time of run.
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Tall i i I SIEMENS .-,
Clinical Considerations applicable to all sample Hoalt e
analysis flagging

Clinical information such as patient diagnosis and
treatment protocols can be influential in proper

evaluation, interpretation and reporting of sample Unfractionated Heparin
result kinetics.

Common Anticoagulants

Pradaxa (Dabigatran)
Questionable results should be reviewed in the

context of the patients clinical information, including, Xarelto (Rivaroxaban)

but not limited to: Savaysa (Edoxaban)
Patient Diagnosis, history and clinical condition Eliquis (Apixaban)
Anticoagulant Therapy Bevyxxa (Betrixaban)

Full Medication Lists (evaluation of interference). Argatroban

Evaluate Collection practices for potential

heparin contamination (consider collection
technique i.e. Peripheral or Line Draw and time of
draw).

Fondaparinux
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What is a Typical Reaction Curve
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Percentage Detection Method

Measurement Principle for Clotting Assays

Transmitted Light

&

p Search for baseline

""""""" é v Reaction Start Level
>
p Search for end point
Mask Time i
: Y : -

|-|—|--= p Clotting time Time

Min. Search Time Max. Reading Time

Percentage Detection Method
Baseline (0%): After a pre-defined “Mask Time” a search for the reaction start point begins, this is the baseline.

1.

N

The transmitted light at the baseline (bH) is defined as 0%.

Transmitted Light
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reaction

Change in A/D value
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Clotting Time (sec)

Clotting Phase: The time of the reaction between the baseline and the endpoint; when transmitted light is changing due to active clot formation.

Endpoint (100%): The CS software search for coagulation end point until the maximum measurement time is met.

The transmitted light at the endpoint is defined as 100%

Clotting Point (50%): The point at which the clotting time (result) is determined. This can be set between 0% and 100%; most assays use 50%.

dH is the change in transmitted light value between the baseline and the end point
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Typical PT SIEMENS ..,
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Clotting Time (sec)
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Transmitted Light

Typical PT:

Influence of Fibrinogen

Sampkﬁwo

Assay Group PT

SIEMENS .-,
Healthineers ‘-*

4000

3600 |

00|/

2800

I

Zoom
In
Zoom
it 2400
2000 [
1600
1200

800 -

400

| V Auto Scale

Date/
! 2017/10/08 050707 Result -
Time ate,
Assay Group Value Units Sampleho. Tins, 2017/06/14 11:0420
PT 114 sec r's lossay Groun PT
INR 1.07 -
4000 -
J I
3600
Zoom 3200 ;
Evaluation Info Evaluation Data Measuremen t Infe In $ —
2600 i
‘ )
Evaluation Info
7 : Zoom
Information Walug Out 2400 -
bH_point_time ] F's OD
bH 3353 '_I 2000
End_paint_tim 227
dH 879
Coag 50 t 1600
doD v w
Slope 298.27 fd 1200
wfd
.é -
400
(7] [
c ; . L .
0 10 20 30 40 50 60 [sec] [} 0 10 E ) 40 50 60 [sec
\j w L
A | Zoom | |2
Zoom Zoom V Auto Scale C‘))Z;n O!Z
Out In I |
v

Result
Assay Group Value Units

130 sec N
INR 121 e

Evaluation Info Evaluation Data Measurement Info

Evaluation Info

Information

bH_point_time
bH
End_paint_time
dH

Coag%

doD

Slope

Clotting Time (sec)
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dH =879
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PT from sample with Low Fibrinogen Level
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Typical PTT

Transmitted Light

Sampli\}No

Assay Group PTT

Date/

Time

2017710708 050707

4000

3600

Zoom 3200 —,

In

]

Zoom
Qut

Y
o
=}
5
T T T

Clotting Point
1600

1200

800 -

80

| v Auto Scale

Zoom
Out

Zoom
In

SIEMENS .-,
Healthineers ‘-*

Result
Assay Group Walue Units
PTT 319 sec &
h 4 Evaluation Info Evaluation Data Measurement Info
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Transmitted Light

Typical PTT: Influence of Fibrinogen
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Reaction Curve Flagging
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Reaction Curve Flags Overview SIEMENS .

Healthineers -’

Analysis Time Over Coagulation Curve Error

» Sample does not develop stable clot within measurement time Trans Light High

» Over anticoagulation or factor deficiency Range Over

Early Reaction Error Noise Error

» For aPTT assays * » Typically hardware related and may require a new

> Slow reaction due to anticoagulant lamp or FSE support.

Flat Curve Turbidity Level Over

» For PT assays only. Wavelength Switch
» Samples with low fibrinogen level or anti-coagulant therapy

No Coagulation Slight Coagulation

» Sample does not clot within measurement time and has no reaction
Slight Coagulation

» Weak clot due to low fibrinogen or interference

* PT assays may trigger ERE: Start Angle Errors Page 15 | Unrestricted © Siemens Healthcare GmbH, 2018



Wavelength Switch
PT, PTT

The CS system determines which wavelength
produced the most reliable and accurate result.

If the subwavelength value is the appropriate value
to report, this will be the only visible result.

Flagging of the original wavelength (660 nm) will not
be visible to the user.

Wavelength switch is triggered by specific errors.

SIEMENS .-,
Healthineers ‘-*

Choas

Error Code Benefit of Wavelength Switch

No A sample with a weak clot @ 660

Coagulation = nm may demonstrate a stronger
clot (higher dH) @ 800 nm and

Slight therefore be reportable with the

Coagulation first analysis.

Turbidity Optically challenged samples tend

Level Over  to exhibit interference @660 nm;
this interference is typically
minimized @ 800 nm.

Trans Light  Extremely clear samples may

High demonstrate a higher dH with 800

nm
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A Note About Measurement Time Action Steps SIEMENS ..

Healthineers -’

The Sysmex® CS-Systems Evaluation and Check Algorithm Guides reference the following guidance for
numerous error codes:

Reanalyze the sample with an extended measurement time (within the range of 100 to 1800 seconds) or
set the “Measurement Time (Sub)” in the [Detailed Settings].”

Siemens has validated all our assays with pre-defined measurement times.

Some assays, such as the PT and PTT have pre-defined Measurement Time (Sub).

Siemens supports the use of pre-defined measurement time settings only!

Repeat analysis is typically automatically performed with the (Sub) Measurement time based on instrument
settings.

This presentation will use the term “longer time” for the pre-defined sub measurement times.
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Slight Coagulation (SC) Error

SIEMENS .-,
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0002.0000.0000

Joblist Flagged numeric result R

Cause A very weak coagulation reaction.
This may be due to a low fibrinogen g \pthm:j: e
COncentration, factor defiCiency, or § ....................................................................................................... \‘h!,?estho?ggu ation
inhibitor. jg
Possible problem with the reagent. s

a
Kinetic * Baseline established <
Evaluation ¢ Clotting phase generally is not as

pronounced as typical
An endpoint is observed
dH will be decreased.

The dH limit to trigger this flag is assay
dependent.
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Slight Coagulation
Example

Sample MNe D_arte Result
’ ime
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Zoom
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Slope 1242
1200
1000
v ‘ 1 1 ]
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Zoom Zoom &~
| Auto Scale Out In
-
I
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Repeat PT=12.5 sec;
SC Error

Weak clot: dH 49
Repeat analysis

Compare evaluation data @
50%

Typical Clot Progression
present

Report PT 12.5 seconds
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Analysis Time Over (ATO)

SIEMENS .-,
Healthineers ‘-*

0004.0000.0000

Joblist Flagged numeric result

Cause The reaction curve did not achieve an end
point before the measurement time was
reached.
Prolonged clotting time may be due to
low coagulation activity, low fibrinogen
concentration, anticoagulation therapy,
interfering substance, etc.

Kinetic * Has a defined baseline

Evaluation ¢ Has a clotting phase

Does not have end point

The result determined at the 50%
coagulation time may be inaccurate.
This requires manual evaluation.
Look for typical progression of the
curve.

A/D value of photometry

Maximum Reading Time | Time
True End Point ?
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Analysis Time Over (ATO) oo EMENS .,
Example 1

PTT 117.1 seconds Repeat with the longer time (sub): * Reaction curve of repeat analysis
ATO Error PTT 121 seconds; No Error has typical clot progression.
* baseline, clot phase, endpoint
* Transmitted light values are
j 1 consistent with acceptable

sample integrity.
* The result is not flagged.

e The PTT value of 121 seconds can
be reported.

Demonstrates the typical effect of
anticoagulant on the PTT.

240 [sec
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Analysis Time Over (ATO) oo EMENS .,
Example 2

e Repeat analysis reaction curve
PTT 69.8 seconds Repeat with the longer time (sub): has a clear baseline, clot phase,

ATO Error PTT 68.6 seconds; No flags. and endpoint.

e Resultis not flagged.

4000 - 4000

* Notice the improvement of the
endpoint with the longer time.

3600 } 3600

200 - 3200 F
L

e Consistent value between
repeats.

e The PTT value of 68.6 seconds
is reportable.

2800 - 2800 -

2400 - 2400 :
2000 - 2000 -
1600 : 1600 :
1200 - 1200

800 - 800 -

400 - 400
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Analysis Time Over (ATO) oo EMENS .,
Example 3

Repeat with the longer time (sub): Typical Clot Formation is present.

PTT; No Coagulation Error Clear baseline/clot phase is visible. Evaluation Data 50% = 177.4 sec.
Sample Integrity acceptable Plateau is starting. 50% value consistent with curve.

QC in range. ATO Error occurred Clot is clearly prolonged >URL.
=T Report as determined by your
laboratory policy.

3600 - 3600 |

3200 - - 2200 F

* - T y i Evaluation Dat:
! Cletting Paint J ] ! Evaluatien Info valuation Data Measuraman it Info

2800 2800 ; ; Evaluation Data
; ; % Sen| %] Ssc| %] Ses| % Sen
F - ! ! 1 1246 26 1658 51 1778 76 1916
. Bfint | o 1348 27 1es4 B2 1783 77 1822
2400 2400 | | 3 1411 28 1669 53 1798 78 1930
i 4
L Lo :
annn L i (i
- 7
8

1446 29 1675 54 1793 78 1037
1476 @0 1679 55 1787 B0 1044
1492 @1 1684 56 1802 B1 1952
1510 82 1688 57 1808 B2 1961
1525 83 1694 58 1813 83 1070

5 1537 34 1605 58 1817 B4 1980

1600 1600 | 10 1550 35 1704 60 1822 B85 1890

11 1557 36 1708 61 1827 86 1999
12 1568 37 1713 €2 1833 87 2010
. 13 1576 38 1718 €3 1838 88 2021
1200 - 1200 - 14 1584 39 1723 B4 1844 B9 2036
15 1591 40 1728 €5 1848 00 2048
16 1599 41 1732 €6 1854 Of 2062
200 e00 - 17 1605 42 1736 €7 1860 92 2079

18 1612 43 1741 68 1865 93 2098
19 1619 44 1746 68 1871 94 2116
. 20 1625 45 1751 70 1877 85 2143
400 - 400 21 1631 46 1756 7 1883 96 2168
22 1637 47 b 2 1888 87 2203

23 1842 4F 176 1895 88 2246
) ) ) ) ) ) ) ) ) ) ) ) ) L 24 1648 fla 1765 74 | 1902 B8 2306
25 1654 GO 1774 75 J 1008 100 2385

40 80 120 160 200 240 280 [sec
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Early Reaction Error (ERE)

Early Reaction Errors are typically for PTT analysis. There are 5 subsets for this error.

SIEMENS .-,
Healthineers ‘-*

To investigate these errors further check the detail screen of the sample result on the joblist.
Identify the specific error code and follow the guidance specific for that code.

ERE Subsets

Description

0008.0128.0001
ERE: Slow Reaction

Slope of coagulation curve around detection point is too low (reaction is too flat)

0008.0128.0002
ERE: Start Angle 1

Angle of coagulation curve is too high at the beginning of the curve; dH is low

0008.0128.0004
ERE: Start Angle 2

Angle of coagulation curve is too high at the beginning of the curve; dH is high

0008.0128.0008
ERE: Drift

Drift (Coagulation curve signal is drifting)
** Not used with Siemens Actin FSL PTT application

0008.0128.0016
ERE: Early %

Start of coagulation is detected too early
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ERE: Slow Reaction

SIEMENS .-,
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0008.0128.0001

Joblist Masked **** * result

Cause Intended to prevent a false short result.
Very slow coagulation reaction detected by
checking the slope of the reaction around
the clotting point.
* Possible low fibrinogen, anticoagulant or

reagent issue.
Kinetic * Clotting phase is not steep enough
Evaluation around the 50%

Drifting Baseline may be observed.

A bi-phasic curve may be observed.
Result determined at the 50%
coagulation time may be inaccurate.
This requires manual evaluation to
confirm 50% value vs. reaction curve.

A
—————————————————————————— 0%
=
1]
5 PTU R R R e
E,;_ Width %
= A e EE 50%
3 5
= RS AR N SRR
® PTLE ¥
< SRR e —-100%
¥ ¥ =
P'ﬂmm p'l'lmez Time
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. 1 SIEMENS ...
ERE: Slow Reaction Hea o EMENS .
Example 1

This sample demonstrates: This is NOT REPORTABLE.
PTT 57.5 sec Strongly drifting baseline 660 nm result
ERE: Slow Reaction Reaction start determined prematurely Manual r‘*fY'eW 0: reactllon
ERE Early % Clotting phase is after the 50% value curve contirms t, e resuft
o . of 57.5 seconds is
an} Endpoint is achieved incorrect.
w3 et b Transmission values
o Senbe e (T RRE AR demonstrate an initial drop

2800 - Result

which indicates the plasma

Assay Group “Walue Units
2400 -.. T o ¥ — .
o may need to be clarified.
Resolution:
1600
Information H H H
M. o ez . Verify centrifugation of
x| e S o e sample; speed/duration
—_— ' Recollection of sample
D[J I ZEIJ I 4[IJ I E[IJ I S[IJ I 1D[I) I TZ[I) [sec]
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ERE: Slow Reaction

Example 2

PTT with a longer time (sub):

ERE Slow Reaction
ERE Early %

Evaluation Data 50% = 78.0

3600

3500

3300

3200

Evaluation Info

Evaluation Data

Evaluation Data

Measurement Info

% Sec

1 120
2 124
3 126
4 128
5 134
] 136
7 151
8 163
8 170
10 172
11 177
12 182
13 205
14 208
15 27
18 222
17 234
18 245
18 253
20 265
21 283
22 289
23 287
24 HO
25 321

Sec %
345 51
358 52
363 53
378 54
405 5B
41 56
425 BF
445 58
462 B9
473 60
494 &1
501 G2
514 63
541 G4
550 65
5685 66
580 67
587 68
620 69
G641 F0O
660 T
J00 72
M4 73
748 T4
B0 75

Sec %
786 U6
808 77
843 78
g52 79
865 80
888 &
902 82
911 83
9346 84
963 85
973 86
980 87
1035 88
1045 B89
1054 90
1083 o
112z 92
1150 893
1165 94
1157 95
1227 96
1255 97
1282 B8
1314 99
1334 100

Sec
1368
138.3
1445
1462
1501
1540
1547
1502
1611
1675
1704
1741
17841
1788
185.3
188.7
1207
1942
1992
2061
2084
2124
2188
2251
2274

SIEMENS .-,
Healthineers ‘-

This is NOT REPORTABLE.

The instrument has prematurely
determined the reaction start, and
endpoint.

Not typical clot progression.

The evaluation data 50% value is
not correct.

Consider:
Anticoagulant therapy?

Is collection technique and
time appropriate?

Consider recollection of the
sample.
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ERE: Slow Reaction
Example 3

PTT Initial Run

Evaluation data 50% = 78.8 sec
Slow Reaction Error

3600 -

I —

Clotting Foint —————-___

Reaction curve has a drifting
baseline through the
measurement time.

Clotting phase has not started.
Endpoint is not present.

The reaction start was determined
incorrectly.

NOT Typical Clot Progression.

The result of 78.8 seconds is NOT
REPORTABLE.

SIEMENS .-,
Healthineers ‘-

This sample may benefit from a
longer measurement time.

*If run in micro-mode repeat
analysis must be selected
manually!

The short drop of the kinetic line
after the masking time does not
indicate this reaction will benefit
from high speed centrifugation.

Consider:
Anticoagulant therapy?

Is collection technique and
time appropriate?
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. 1 SIEMENS ...
ERE: Slow Reaction Hea o EMENS .
Example 4

Repeat with the longer time (sub):

PTT: Repeat analysis reaction curve
Evaluation data 50% = 121.6 sec  ~07¢ €valuation =162.5 seconds has a clear baseline, clot phase,
Slow Reaction Error and endpoint.

Analysis Time Over Error
Typical Clot Formation Present

50% value accurate
] . | S A— Compare 50% to PTT Upper
*«g\wﬂ L Report Limit

Consider clinical context

1 . Question sample collection to
determine if result is plausible.
z Report as determined by your
s:-ni— R laboratory policy.
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ERE: Start Angle 1 Hea o EMENS .
0008.0128.0002

Joblist Masked **** * result
Cause e Typically Artifact g [Ntgmpmoommmm e mpeee- i
5
:
Kinetic * The coagulation curve is evaluated at E
Evaluation pre-determined times ( 4 seconds and =
8 seconds). =l Mo
* Angle of coagulation is high at the P .
beginning of the curve J;mféheck 2 Conct Time
* Low dH (Clot is weak)

e The probability of an incorrect result is
high.
* Rare Error
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ERE: Start Angle 1
Example 1

60 [sac]

Reaction curve has unusual
behavior in the beginning of
the reaction.

Clear baseline, clot phase, and
endpoint are visible.

Start of the reaction is marked
pre-maturely.

Notice the weak dH.

SIEMENS .-,
Healthineers ‘-*

The result determined of 32.8
seconds is accurate as compared
to the curve.

Reanalyze the sample.
Typically error will not re-occur.
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ERE: Start Angle 2
0008.0128.0004

Joblist

Flagged numerical result

SIEMENS .-,
Healthineers ‘-*

Cause

Kinetic
Evaluation

e Typically Artifact

The coagulation curve is evaluated at

pre-determined times ( 4 seconds and

8 seconds).

* Angle of coagulation is high at the
beginning of the curve

* high dH (Strong coagulation signal)

e The probability of an incorrect result is

moderate.

E MM p—fom-emsadecaniapain. 0%
:
-
(=l
=
3
fia
o
o
=
= =100%
—b -
1* Check 2" Check Time

Time Time
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ERE: Start Angle 2 SIEMENS ...
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Example
PTT 25.9 Start Angle 2 Error Repeat PTT 25.3 No Flag Initial analysis has clear
PT 9.9 sec; No error Report baseline, clotting phase and
endpoint.
— The clot time of 25.9 seconds is
consistent with the reaction
curve.
3200 J
N The value was reportable.
The customer elected to repeat
the sample, and error was not
0 present. Value of 25.3 is also
reportable.
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ERE: Start Angle 2
Example 2

PTT 45.0 Start Angle 2 Error

4000
3600 :
3200 :
2800 |-
2400 -

2000

1600 \\ ................. - -ty L LAY

1200 | ! FoTN
s00 | ing Point

400 | e

120 [sec]

Result
PTT

Evaluation Info
bH_point_time
bH
End_point_time
dH

Goag. %

dab

+ 450 sec

1.4
1598
4.4
1267

0. 6837

SIEMENS .-,
Healthineers ‘-*

Reaction curve demonstrates a
strongly drifting baseline.

Clotting phase and endpoint
are visible.

Evaluation data 50% point is
not determined correctly.

Consider centrifugation for a
longer duration and higher
speed.

The value is NOT REPORTABLE.
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ERE : Early %
0008.0128.0016

SIEMENS .-,
Healthineers ‘-*

Joblist

Masked **** * result

Cause

Kinetic
Evaluation

The increase in signal is detected early.
* Possible pre-activation of sample.
* Poor sample collection/handling

Actin FSL:
e Evaluation Data at 8% is < 16.8 sec
e May have drifting baseline
* May have sharp decline at start
of reaction curve.
* Reaction start determined too early
e Evaluation Data 50% may be
erroneous
e Requires Manual Evaluation of curve

E MM p—fom-emsadecaniapain. 0%
:
-
(=l
=
3
fia
o
o
=
= =100%

b -

1* Check 2" Check Time

Time Time
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ERE: Early %
Example 1

PTT 15.9 sec Error Early %
Evaluation Data 8%= 13.0 seconds

Clotting Point |

Evaluation Info

Evaluation Data

Ewvaluation Data

heasurement Info

H Sec %

115 28§
2 121 27
& 123 28
4 125 25
@ 126 30
] 127 3
7 32
D
& 34

10 131 35
11 133 36
12 134 37
13 134 38
14 135 38
15 136 40
16 137 4
17 137 42
18 138 43
18 135 44
20 140 45
21 141 46
22 142 47

Sec k1
144 B
145 B2
145 B3
146 B4
147 BB
148 E6
148 B7
148 BB
145 B8
150 &0
151 &1
151 A2
151 A3
152 &4
153 &b
154 66
154 &7
154 @B
155 &8
156 70
157

157 72

23 143 48 g 73
24 143 48 74
25 143 5O 75

Sec % Sec
160 76 178
160 77 180
161 78 180
161 79 182
162 80 183
162 81 184
163 82 185
164 83 188
165 B84 188
165 85 180
166 86 1581
167 87 183
168 88 185
168 89 187
168 80 1858
170 &1 202
171 82 204
171 83 208
172 B84 211
173 &5 218
174 56 222
174 &7 225
176 &8 2358
177 B85 257
177 100 285

SIEMENS .-,
Healthineers ‘-

PTT <20 seconds

e Check sample for clot

e Evaluate collection process.
DO NOT REPORT

Recollect

* |f recollected sample is also
short, consider other factors
such as reagent lot or patient
condition.

If customer has a high occurrence
of this error; they need to evaluate
their facilities sample collection
practices!!
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ERE: Early %
Example 2

PTT 46.7; Error 128 ERE 16
First Run

PTT 46.7;
Repeat after longer centrifugation

4000 -

800 +

400 =

4]

L I L 1 I
i) 20 AD &0 B0

Detail
0008.0128.0016 Early Reaction Error : Early %

) . )
100 120 [sec]

4000 +
3600 :
3200 j
2800 :
2400 :
2000 :
1600 :
1200 :
BOO

400 ¢

0

0
Detail

;
40

L
&0

L
80

I
100

)
120 [sec]

SIEMENS .-,
Healthineers ‘-*

Drifting baseline and the sharp
drop at start of kinetic may
indicate need for
centrifugation with longer
time and higher speed.

Repeat of clarified plasma

Typical clot progression
* 50% value is accurate
* No Flags

e Repeat analysis is
reportable.
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Flat Curve
0032.0002.0000
Joblist Masked **** * result
Numeric for Calibration/QC
Cause PT analysis check only.
* Slow clotting phase detected.
* Low fibrinogen concentration
* Low Factor Activity
* Anti-coagulants (i.e. Coumadin).
* Intended to prevent a false short result
from being reported.
Kinetic * Checks the slope of the coagulation
Evaluation curve around the 50% detection point.

If too flat; flag occurs.
Low dH value may suggest a low Fib
Bi-phasic curve may be observed.

SIEMENS .-,
Healthineers ‘-*

A

—————————————————————————— 0%
oy
T
§
B
L
o B 50%
[=]
3
[
="
=)
e e e 100%

Time o=

Note: Zoom in to view the reaction of the curve to
better determine if baseline, clotting phase and

endpoint are visible. This makes comparison with
the evaluation data 50% value easier.
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SIEMENS .-,
Flat Curve Healthineers *:**
Example 1

PT — longer time (sub): Note: Review of curve with a zoom ° Reaction Curve has bi-phasic
: : o appearance.
Flat Curve; Slight Coagulation Error to better determine if 3 phases of P
clotting are visible and 50% point ~ * Reaction start (bH) and
easier to see on curve. endpoint are determined
incorrectly.
1600
e Evaluation Data 50% =23.1 sec
Evaluation Info Evaluation Data hMeasuremeant [nfo
* Wave[nm] 800
Evaluation Info
nformation Value * Comparison of reaction curve
:'Li\'eug-_nm] 800 £ . 2
e . with the 50% value 23.1 sec is
it a0 | not acceptable.
by . * Not Reportable
|Shope 29
| * Rare occurrence
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SIEMENS .-,
Flat Curve Healthineers ‘-’
Example 2

 Comparison of reaction curve

Note: Review of curve with a zoom
and 50% value are acceptable.

PT 50%= 22.1 sec to better determine if 3 phases of

Flat Curve Error clotting are visible and 50% point ~ * Plateau is stable through end of

| easier to see on curve. measurement time.
= —— —— * Inquire on patient clinical
e context.
L EEE + Ensure sample integrity is
wl [ e ac.:ceptable and sample is not
’ i - oF =& - diluted.
* Follow laboratory policy to
- BEE EHE confirm data. Report as
- B w4 ni@ mvomo oo determined by your laboratory
T ST S W E e UE
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Flat Curve SIEMENS .-,
Example 3

Healthineers ‘-’

Repeat on longer time (sub): e Reaction curve has defined
PT 50% = 94.7 sec PT 50% = 114.3 seconds baseline and clotting phase
Flat Curve Error Flat Curve Error * End-point is not fully achieved.
e Slow clot formation.
00| e Check patient history for
ol [ | possible factor deficiency.
- | * PT Report Limit 90 Seconds
e Unclear where true coagulation
i i occurs. Clinically it is helpful to
know coagulation is prolonged.
* Follow your laboratory policy to
confirm data. Report as
N determined by your laboratory
2 [ SN A v = policy.
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No Coagulation (NC)

SIEMENS .-,
Healthineers ‘-*

0032.0000.0000

Joblist Masked **** * result

Cause No coagulation or a weak coagulation was
detected.
Due to possible low fibrinogen
concentration, presence of anticoagulant,
or a reagent issue.

Kinetic * Reaction curve has no change or

Evaluation possible a very weak reaction if the

view is zoomed in.

* Requires manual evaluation and
further consideration to determine
how to report.

* dH will be decreased.

The dH limit to trigger this flag is assay

dependent.

AD value of photometry

dH
_____________ i_. 0%

......*....199.‘_'/_11 No Coagulation
Threshold

Time
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No Coagulation (NC)

Example — Review of Sysmex CS System Data

Sample Mo

Assay Group PTT

Date/

Time 2017/06/13 025832

40171330275A B
Detail

Zoom 3200

In

E|

Zoom
Out

e

4000 -

3600 -

2800 |
2400 |-
2000

1600 -

i —+
! Clotting Point

Ewvaluation Info

Evaluation Data

hMeasurement Info

Evaluation Info

Result
Assay Group Walue Units
FTT ® AR K sec A

w

Evaluation Info

Information
bH_point_time
hH
End_point_time
dH

Coagh

doD

50 [sec]
Walue m
114 A
3376 I
114
0
=10
0

Evaluation Data

Evaluation Data

Weasurament Info

% Sec
1 14
2 14
3 14
4 14
5 14
G 14
7 14
8 14
9 14
10 14
11 14
12 14
13 14
14 14
15 14
16 14
17 14
18 14
18 14
20 14
21 14
22 14
23 14
24 14
25 14

Sec
114
114
114
114
114
114

114
114
114
114
114
114
114
114
114

114
114
114
114
114
114
114
114

Sec %
114 76
114 77
114 78
114 78
114 80
114 81

114 83
114 84
114 85
114 86
114 87
114 88
114 88
114 80
114 9

114 83
114 94
114 85
114 86
114 97
114 88
114 85
114 100

SIEMENS .-,
Healthineers ‘-*

* No Coagulation Error will be noted in
the detail tab.

* Typical clot progression is not
demonstrated.

* Baseline, clot phase and end point
not present.

* The reaction start and end point will
be the same time in the reaction.

The 50% value of the evaluation data is
not valid or reportable!!

Consider alternate actions and facts for
verification of the result as appropriate
including sample rejection and
recollection.
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No Coagulation (NC) oo EMENS .,
PTT Example

Verify Instrument/Reagent condition:

PTT No Coagulation Repeat PTT with longer time (sub): QC Recovery prior run in range

* Other samples analyzed in same
run produce normal range,
believable results.

PT 15.2 seconds; No error No Coagulation Error again

ool Patient Clinical Information:

* Critical Care Patient

* UF Heparin Therapy

e Past2 PTT values: 101/127 sec
* Sample Integrity is acceptable.
* PTvalue is without error

p

hd N N
Cletting Point

" Cloting Point 000 - * Chemistry results from same draw
i do not demonstrate dilution effect.

Report as determined by your
laboratory policy.
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No Coagulation (NC) oo EMENS .,
Not Plausible Example

Two examples of samples which  The below example is clearly Examples of Non-Reportable Situations:
produced No Coagulation error optically challenged. » Sample Integrity is unacceptable.
for PTT analysis. This is not plausible. - Sample tube fill is low

* QC Recovery prior run out of range

* Other samples analyzed in same run
produce markedly abnormal,
=T unbelievable results.

3600 -

* Instrument Errors i.e. Lamp, Reagent
Volume etc.

* Otherlab results (i.e. Hematology,

y

0 " Clting ot e Chemistry) from same draw are
o0 unbelievable.
e Consider alternate actions as
1“‘ . appropriate including sample rejection
e and recollection.
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SIEMENS .-,
Healthineers ‘-*

Additional Flags
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Coagulation Curve (CCE) Error

SIEMENS .-,
Healthineers ‘-*

Joblist

Flagged numeric result

Cause

Occurs when there is unexpected curve

fluctuation.
Common cause is an air bubble in the
reaction cuvette.

CCE Subsets Error Code

Initial Fluctuation Drop 0008.0001.0000
Sharp Drop 0008.0002.0000
Jump Up 0008.0008.0000
Stepping Curve 0008.0016.0000
Terrace Check 0008.0064.0000

Fbg Curve Error 0008.0032.0000

|A/D value of photometry

A Thereis an abnormal big fluctuation in the
initial part of the coagulation curve.

100%

il -
Mask Time Check T Time
[4 sec]
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CCE: Sharp Drop

Initial analysis PT 77.6 second
Flagged with CCE: Sharp Drop

S

SIEMENS ...
Healthineers ‘-

Repeat analysis PT 78.9 seconds Sharp Drop check detects a sudden

No Flag = Report

change in the curve.
Typically they resolve with repeat
analysis.

3600

20 [sec

Review of the reaction curve in
this example shows an accurate
50% value for the result.
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CCE: Stepping Curve SIEMENS ...

Healthineers -’

Stepping curve check is to prevent a false
end point detection in the early stages of a

.i A false end point exists in the early at early stages of reaction. reaction.
If the dH continues to increase after
£ detecting an endpoint it may be a false
E | e —— - —— —— ——— - —— — . . .. .
s 4 reaction. This is checked from the time of
E 80 seconds until the end of the
2 P delta measurement time.
_f:? Q a“ e
s If the CS system recognizes a “stepping
: curve” in the reaction, it will automatically
i i i - review the reaction curve again, and
False reaction end point  Check Time 1 Check Time2  Tme determine the appropriate end point.
[B0 seconds] [200 seconds)
True reaction end point
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CCE: Fibrinogen Curve Error

Initial analysis: Repeat analysis:
Fbg sec 13.9; 117 mg/dI Fbg 13.7 sec; 119 mg/dI
CCE Fbg Curve Error

w
]

1600 |

00 Fy 3600 |

LY R
200 - M 200+ | \mhm\

SIEMENS .-,
Healthineers ‘-

Fbg curve error check is specific for
the fibrinogen assay.

Typically this is due to:
 ColdOvB

e Sample with an inhibitor

e High fibrinogen concentration.

This is triggered if the dH is above
system threshold AND the reaction
end point is > 50 seconds.

Evaluation data has 50% value that
is comparable with repeat analysis.

Reaction curve is acceptable.
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SIEMENS ..,

CCE: Jump Up Healthineers "

Jump Up check is able to detect a
sudden increase.

If the same clotting time is
obtained continuously 10 times
(20 times for Innovin) or more in
the 2-80% detection range this flag
will occur.

There is an excessively rapid decreass in the reaction

A

0%~

Change coagulaticn %
at the same time

AJD value of photometry
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CCE: Terrace

PTT 55.2 seconds
CCE: Terrace
Wavelength Change

G t'tiné Point

Evaluation Info

Evaluation Data

Evaluation Data

hMeasurement Info

% Sec
1 150
2 152
3 154
4 160
3 162
] 165
7 168
a 175
3 175
10 184
11 185
12 201
13 205
14 218
15 234
16 2348
17 245
14 262

Sec %
483 B
487 &E
485 &3
4858 B4
501 BB
B4 BG
507 &Y
510 &8
511 BB
513 60
B1E Al
h2Z A2
524 63
525 64
527 &5
532 6§
bda 67
535 68
537 6%
538 70
241N
B4a T2
544 73
546 T4
B2 TR

Sec %
B2 TG
55H FF
556 TB
558 7B
%61 80
BE3 Bl
bE4 B2
587 83
570 84
572 8
RT3 Bf
BTER 87
576 88
57E  8&
581 BO
83 o
BEE &2
EEER- K
nEh 54
5h1 B
583 8§
FER= RV
EEER- ]
GO0 85
G2 100

Sec
GO5
[alela]
[a1eks]
612
514
615
617
G20
G623
G624
G258
G31
G3.3
G35
G§3.7
G35
G35
642
647
G4 5
651
G655
657
6548
G654

SIEMENS .-,
Healthineers ‘-

The Terrace check is able to detect
a sudden prolongation of the
clotting time within a 1% interval.

Notice the start of the reaction
appears premature.

Notice the steep increase in the
evaluation data starting at 22%
through 25%.

Repeat analysis should be
conducted.
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Noise Error

SIEMENS .-,
Healthineers ‘-*

0008.0256.0000
Joblist Masked **** * result
Cause This occurs typically when the reaction
may have some unusual artifacts or
“noise”.
Related to hardware failure (i.e. lamp).
Kinetic Unusual waviness is observed in the

Evaluation beginning and/or end of the reaction

J

AD value of

et nimatry

A

Some noises get mixed in with reaction
CCAAANT T 0%
T AT . /e — Avel -n3D1
p Diff
e oy Ayel + n302
= O B - S e e b 3w st Ave2
Mask Time :
4 -+ =
Time of Baseline Time of End Point Time
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Turbidity Level Over Error

SIEMENS .-,
Healthineers ‘-*

0016.0000.0000
Joblist Masked **** * result
Cause This occurs typically when a sample is
turbid or lipemic.
Kinetic e Reaction is occurring beyond the
Evaluation optical ability of the system

A/D value of photometry

Mask Time

Page 54 | Unrestricted © Siemens Healthcare GmbH, 2018



Turbidity Level Over

PTT
ERE: Early %
Turbidity Level over errors

4000
3600

3200

2800 :
2400 -
2000 H
1600 -
1200 :

200 -

400

60 [sec]

SIEMENS .-,
Healthineers ‘-*

Notice the sharp drop after the
masking time.

Sample is optically challenged.
Wavelength change occurred.
Result resolution:

Clarify plasma with longer
duration and higher speed of
centrifugation and repeat
analysis.

If available, use the BFT II®
System.
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Range Over Error

0128.0000.0000
Joblist Masked **** * result
Cause Occurs if the clot time at the 50%

detection point is shorter than the
minimum reportable time.

Possible pre-analytical issue and typically
re-collection is indicated.

Veterinary samples may demonstrate this

frequently.
Kinetic * Reaction curve may demonstrate
Evaluation typical baseline, clotting phase, and
endpoint

e Evaluation data 50% values will occur
before the minimum reportable.

A/D value of photometry

SIEMENS .-,
Healthineers ‘-*

v & —

p Minimum Report Time Time
Clotting Time
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Trans Light High

SIEMENS .-,
Healthineers ‘-*

0256.0000.0000

Joblist Masked **** * result

Cause The A/D value of the measurement data
is at the threshold value or above it. This
may be observed with a plasma sample
that is extremely clear.
Possible incorrect sample (not plasma).

Kinetic e Reaction curve is very high, above the

Evaluation upper transmission limit

* Typically it will not have a clotting
phase or endpoint.

AID value of photometry

------------------------------ AD High Limit

Time
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SIEMENS .-,
Healthineers ‘-*

Appendix
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Pathological Patient oo EMENS ..
Example 1

Repeat with longer time (sub): ATO Evaluation data 50% = 205.1 sec.

PTT No Coagulation Error Clear baseline clot phase is visible. Upper Report Limit = 139.0 sec
Clotting is clearly underway, not

Sample Integrity acceptable Endpoint is not achieved
complete, but clearly >URL.

QC in range. Plateau is not started

Report as determined by your
laboratory policy.

3600 - 3600 -

> Evaluation Info Evaluation Data Measuremen it Info

w0k " Cletting Paint 3200 £

Evaluation Data
% Sec % Sec % Sec % Sec

2800 | 2300 -

1 1078 26 1866 51 2058 76 2209

2 120 27 1876 52 2084 7T 2215

3 1366 28 1885 53 2088 78 2720

24 24 4 1433 29 1894 54 o078 79 2027
- ) 5 1485 30 1904 55 2082 B0 2033

lotting Point 6 1526 &1 1812 56 2088 Bl 2240

7 1858 32 1821 57 2085 B2 2046

2000 - e & 1588 33 1928 58 2100 83 2253
9 1816 34 1937 59 2106 84 2258
10 1639 35 1945 60 2112 85 2266
1600 |- 1600 - 1 1660 38 1953 &1 2118 B6 2273
12 1879 37 1961 62 2124 87 2280
13 1689 38 1968 63 2130 B8 2284
1200 1200 b 14 1715 38 1975 64 2136 83 2293

W 15 1732 40 1983 65 2142 80 2300
16 1748 41 1991 @6 2148 81 2308

o 17 1762 42 1888 67 2154 B2 235
800 - 8oo - 18 1775 43 2004 68 2160 83 2323
19 1788 44 2012 69 2188 94 2330
20 1800 45 208 70 2172 85 2338
400 21 1812 48 2025 71 2178 96 2345
22 1824 47 2032 72 2183 987 2354
23 1835 48 2038 73 2180 B8 2363
24 1845 45 2044 TA 2196 89 2374
25 1856 50 2061 75 2202 100 2380
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Pathological Patient oo IEMENS. ..
Example 2

_ | 1g Initial Analysis
L\"_ﬁ_ [m _ © 2017/01/18 03:32:12 - PT: Flat Curve
| Validated | ] i Q000500 @ '

— ) | PTT : 112.7 second ATO /SC
Lot Roll | More
. —_— Fbg: < 50 mg/dl SC Error
- [PT
PT

|APTT
* Aok sec APTT * 127 sec
INR d okokek ek = F
Dilution Ratio 141 Dilution Ratio 171
) ) ) | Detail ) ) ) | Detail
] 15 an 45 60 0 4245 449 127356 1698
Fhg
Fhg sec * 344 sec
Fhg C * 30 mg/dL
Dilution Ratio 1 /1
i ; ; ; Detail
1] 15 n 45 60
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Pathological Patient SIEMENS ...,

Healthineers -*
Example 2
1 Repeat Analysis Results and Error:

@ © 2017/07/16 03:32:12

Review
[ -] 8 000050-01 @ PT Extended Time: Flat Curve Error
Lot Roll More | PTT Extended Time: 108.4 second SC Error

3

APTT Fbg: <50 mg/dl 2/1 dilution No Error

* Aokl sec APTT * 1084 sec
= R Patient history must be considered for reporting decision
Dilution Ratio 151 Dilution Ratio 11 PT ReaCtlon curve: Evaluation Info Evaluation Data Measurement [nfe
) Detail Detalil . . e L
N Baseline, clotting phase T
% Sec * Sec| % Sec % Sec

i 1 S 75 26 305 51 323 76 344
Fhg sec d 178 sec and endp0|nt are VISIbIe- 124 27 306 52 324 77 345

Fhz G < 50 mzfdl . 0 s 193 28 308 53 325 78 348

198 29 308 54 325 79 348

Evaluation Data 50% value i BT B B

32 3 d . . 282 3 308 56 327 & 351

L egz 32 308 57 327 82 351
.3 seconds is consistent moim wo @ wrim o

g 291 34 32 59 329 84 355

Dilution Ratio 2 ; | 7
’ 5w % w With reaction curve. 10 281 3 312z 60 328 8 355

11 283 36 H3 6 329 86 360
12 284 37 34 62 331 87 362
13 254 38 34 83 331 88 362

The fibrinogen of 50 mg/dL supports the weak clot observed on 14 w5 @ w5 e 2 m s

(. R S R

3400 15 207 40 e 65 334 80 36.7

the PT as well as the PTT assays. i meldx a7 @ ssie a1
18 300 43 318 68 336 83 372

The PTT repeated with extended time produced 108.4 seconds, ol [ B ool ccER coolE 2
which is comparable to the original result. | 2 e @ w0 o a0 w1 e

23 303 48 321 8 341 98 387
24 304 40 322 74 343 93 380

Laboratory must exclude the potential the sample was diluted. 5 3055001323 75 34100 33
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SC Error SIEMENS .-,

Healthineers ‘-’
0002.0000.0000

Action Steps

1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.

2. Verify delivery of sample and reagent.

3. Review the analysis data for clot formation. A weak clot formation may be due to an abnormally low fibrinogen level, factor deficiency, or the presence of
inhibitors.

4. Reanalyze the sample. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported. When you reanalyze fibrinogen,
change the dilution ratio and reanalyze.
* Ifthe value determined at the 50% is greater than the reportable range, report as determined by your laboratory’s policy

5. If slight coagulation occurs again, evaluate the kinetic curves and the value at the 50% coagulation detection point. If the curves are acceptable and the repeat
results and initial results are equivalent at the 50% coagulation detection point, the mean of the two results may be reported as determined by your laboratory policy.
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Analysis Time Over (ATO) SIEMENS ...

Healthineers -
0004.0000.0000

Action Steps

. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.

* Was this sample a line draw, possible heparin anticoagulant contamination.

* |s patient being dosed with anticoagulant drugs; i.e. Heparin. Are samples collected at proper time compared to dosing (Refer to Slide 7)
* Check patient history for factor deficiency or known coagulation disorder.

* Redraw the sample if possible anticoagulant contamination and repeat the analysis.

. Verify delivery of sample and reagent.

. Reanalyze with a longer time (sub).

* Repeat analysis is typically automatically performed with the Measurement Time (Sub) based on instrument settings.

Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be
requested manually.

. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
* Ifthe value determined at the 50% is greater than the reportable range, report per your laboratory’s policy.

. If reanalysis gives an "Analysis Time Over" message again, the sample may not be capable of forming a firm clot. Follow your laboratory’s policy.

* Review reaction curve and Evaluation Data with consideration of the clinical context of the patient.

* Iftheresult is greater than laboratory reportable range, the reaction curve demonstrates typical clot progression and is consistent with patient
clinical condition consider the result may be correct. Report as determined by your laboratory policy.

* Iftheresultis less than the reportable range and the ATO flag remains the 50% value is not accurate. The true result is potentially longer.
Follow your laboratory policy.

* If the reaction curve does not demonstrate typical progression and /or does not match the 50% value DO NOT REPORT the result.
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ERE: Slow Reaction SIEMENS ..

Healthineers ‘-’
0008.0128.0001

Action Steps

1. Verify sample and reagent integrity along with maintenance procedures:
*  Was this sample a line draw; possible heparin anticoagulant or other contamination.
* |s patient being dosed with anticoagulant drugs (Heparin). Are samples collected at proper time compared to dosing. (Refer to Slide 7)
* Redraw the sample if possible contamination and repeat the analysis.

2. The software of your system has detected an unusual early or slow reaction. Reanalyze with a longer time (sub).
* Repeat analysis is typically automatically performed with the Measurement Time (Sub) based on instrument settings.
Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be requested
manually.

3. If error 0008.0128.0001 is reproduced, this might be due to a sampling artifact. Please repeat sampling of your patient (or reconstitute a new vial of control), and
repeat the measurement.

* If the result obtained is now free from error 0008.0128.0001 report the result.

Note: This may be observed on control material.

4. If analysis of the recollected sample produces error 0008.0128.0001 you have detected an unusual early or slow reaction that is reproducible and seems to be due
to the quality of the sample used. The reason for this might be an unusual clinical situation, excluding the sample from optical coagulation measurements. Follow
your laboratory policy.
Check the Evaluation Data and Reaction Curve for typical progression of clot formation and the evaluation data 50% value:
* If the result is greater than laboratory reportable range, the reaction curve demonstrates typical clot formation with an accurate 50% value and is
consistent with patient clinical condition the result may be correct. Report the result as determined by your laboratory policy.
* Iftheresultis less than the reportable range and the flag remains without typical clot formation the 50% value may not be accurate. DO NOT REPORT.
Follow your laboratory’s policy for verification of the true value.
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ERE: Start Angle 1

0008.0128.0002

Action Steps

1. Verify sample and reagent integrity
* Redraw the sample if possibly compromised.

2. The software of your system has detected an unusual early or slow reaction. Please repeat the measurement.

* Repeat analysis is typically automatically performed based on instrument settings.
Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and will need to be requested manually.

If the result obtained is now free from error 0008.0128.0002 report the result.

3. If error 0008.0128.0002 is reproduced, this might be due to a sampling artifact. Please repeat sampling of your patient (or reconstitute a new vial of control), and

repeat the measurement.
If the result obtained is now free from error 0008.0128.0002 report the result.

Note: This error may be observed on control material.
If analysis of the recollected sample produces error 0008.0128.0002 you have detected an unusual early or slow reaction that is reproducible and seems to be

4,
due to the quality of the sample used. The reason for this might be an unusual clinical situation, excluding the sample from optical coagulation measurements

Follow your laboratory’s policy.
Check the Evaluation Data and Reaction Curve for typical progression of clot formation and the evaluation data 50% value:

If the flag remains with questionable clot formation and/or inaccurate 50% read point, DO NOT REPORT.

Page 65 | Unrestricted © Siemens Healthcare GmbH, 2018



. SIEMENS ...
ERE: Start Angle 2 Hea o EMENS .
0008.0128.0004

Action Steps Additional Considerations

1. Verify sample and reagent integrity along with maintenance procedures.

2. Check the Analysis data on the screen to determine the ERE code.

3. Error (ERR) 128, Early Reaction Error (ERE) code 4 is indicative of a detected early reaction, which under many circumstances does not necessarily invalidate the
clotting time result. Check if the coagulation time fits with the displayed curve in your coagulation analyzer. If it does fit, you may release the result.

* Review the reaction curve and ensure typical clot formation (baseline, clotting, end point).

* Ensure the Evaluation Data 50% value is comparable to the reaction curve.

* If desired, repeat analysis. The error may not recur.
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Action Steps

1. Verify sample and reagent integrity along with maintenance procedures.
* How was this sample collected? This error is frequently due to a pre-activation of the sample due to poor collection technique.
* Check sample for clot? Check for hemolysis?
*  Ensure proper mixing and centrifugation of sample collection tubes. (Collection tubes with narrow diameters require slow inversion to properly mix)
* Strongly consider recollection of the sample, unless patient history indicates otherwise.

2. Check the Evaluation Data

The value at 8% is less than 16.8 seconds

* If the 50 % value is <20 seconds, the sample is clotting too quickly possibly due to pre-analytical variables.
* If collection tube has a narrow diameter (i.e. BD 1.8 mL tube) remix, re-centrifuge and reanalyze.
* Recollect sample. DO NOT REPORT.

* Ifthe 50% value is 2 20 seconds: Check sample for lipemia or excess anticoagulant and consider centrifugation with longer duration and speed.
* Repeat analysis.
* If reaction curve indicates, use longer time (sub) for repeat analysis.

* Consider recollection for possible anticoagulant contamination if applicable.

3. If the repeated result obtained is now free from error 128 report the result.

4. If repeat analysis produces Error 128, the software of your system has detected an unusual early or slow reaction this might be due to a sampling artifact. Please
repeat sampling of your patient (or reconstitute a new vial of control), and repeat the measurement.
You have detected an unusual early or slow reaction that is reproducible and seems to be due to the quality of the sample used. The reason for this might be an
unusual clinical situation, excluding the sample from optical coagulation measurements. Follow your laboratory’s policy

» If error reoccurs and the 50% value is >20 seconds, clot formation is not typical or comparable and/or the 50% value is not repeatable DO NOT REPORT.
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Action Steps

1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
* Was this sample a line draw, possible contamination/ sample dilution.
* Is patient being dosed with anticoagulant drugs; i.e. Coumadin. (Refer to Slide 7).
* Check patient history for fibrinogen concentration, factor deficiency or known coagulation disorder.
* Redraw the sample if possible contamination and repeat the analysis.
2. Verify delivery of sample and reagent.
3. . Reanalyze with a longer time (sub).
* Repeat analysis is typically automatically performed with the Measurement Time (Sub) based on instrument settings.
Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be requested
manually.
4. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
* Ifthe value determined at the 50% is greater than the reportable range, report as determined by your laboratory’s policy.
5. If reanalysis with the extended measurement time gives a "Flat curve" message again, use your laboratory’s policy to confirm the data.

Review reaction curve, evaluation data 50% value, and dH:

If the Flat Curve flag remains with a questionable clot formation and/or poor comparison with the 50% value, DO NOT REPORT.

Consider the strength of the reaction; Slight coagulation threshold for PT with Innovin is dH < 60.

Repeat analysis with the longer measurement time allows the technologist to look for a continuous plateau and exclude a bi-phasic reaction.
Ensure sample integrity is acceptable. Specifically, evaluate for the potential of sample dilution (i.e. line collection, etc.).

If available consider use of alternate system (i.e. Backup CA-600 or BFT Il) to confirm the data.
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Action Steps

1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
*  Was this sample a line draw, possible heparin anticoagulant contamination or sample dilution.
* |s patient being dosed with anticoagulant drugs; i.e. Heparin. (Refer to Slide 7.)
* Check patient history for factor deficiency or known coagulation disorder.
* Redraw the sample if possible anticoagulant contamination and repeat the analysis.

2. Verify delivery of sample and reagent.
* Ensure system issues can be excluded as a cause. If system may be cause, troubleshoot accordingly.

3. Reanalyze with a longer time (sub). For fibrinogen, if auto-redilution is not set, change the dilution ratio and reanalyze.
* Repeat analysis is typically automatically performed with the Measurement Time (Sub) based on instrument settings.
Note: if a sample is ordered in micro analysis mode, re-analysis rules will not be applied, and the longer Measurement Time (Sub) will need to be requested
manually.
* If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.

4. If reanalysis with the extended measurement time gives “No Coagulation” message again, the sample is below the detection limits of the detector. Make a
comprehensive judgement, taking sample and reagent, etc. into consideration. If the result is plausible it may be reported as “greater than” per the established
laboratory policy.
Determination of result plausibility should include, but is not limited to the following considerations:
* Sample integrity and age as well as patient clinical condition and history including but not limited to diagnosis, current procedures, and anticoagulant
therapy.
* Ensure reagent integrity, instrument performance, QC is in range and there is no indication of a general system issue.

6. If additional verification is indicated, use your laboratory’s policy to confirm the data.
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Action Steps

1. Check the sample for possible anticoagulant contamination, hemolysis, lipemia, etc.
* RefertoSlide 6 and 7.

2. Verify delivery of sample and reagent.
* Fibrinogen analysis: Check if OVB is cold or aged

3. Review the analysis data.

4. Reanalyze the sample. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
If the value determined at the 50% is greater than the reportable range, report per your laboratory’s policy.

5. If Coagulation Curve Error occurs upon reanalysis, and if the curves are acceptable and the repeat and initial results are equivalent at the 50% coagulation
detection point, the mean of the two results may be reported as determined by your laboratory policy.
* Review clot measurement curve under Evaluation Data
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Action Steps

1. Check the sample, reagents and instrument condition.

2. Recalibrate the lamp or replace it with a new lamp. A new lamp requires calibration. After performing the lamp calibration, perform calibration curve analysis and
QC analysis, then check the analysis data.

3. Reanalyze the sample. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.

4. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
The system will automatically use the sub-wavelength of 800 nm if appropriate for the sample in question.

i

If sample, reagent and instrument conditions are acceptable, reanalyze the sample and confirm clot formation in the reaction cuvette or follow your laboratory's

policy.
* If this error reoccurs after replacement of the lamp, consider to contact technical solutions for further evaluation of the system.
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Action Steps

1. Check the sample for turbidity, lipemia, etc.

2. Verify delivery of sample and reagent.

3. Reanalyze the sample diluted with appropriate diluent.
This step is available only for parameters that are using diluted sample in the original test protocol such as the Fibrinogen assay (Clauss method). Check the Test
Protocol for the diluent used.

4. If reanalysis of the sample results in a numerical value without an asterisk (*), the result can be reported.
* The system will automatically use the sub-wavelength of 800 nm if appropriate for the sample in question.

5. If reanalysis gives a "Turbidity Level Over" message again, the sample may not be capable of forming a firm clot. Follow your laboratory's policy.
* Consider ultracentrifugation or repeat centrifugation of the sample; ensure actions are compliant with laboratory policy.
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Action Steps Additional Considerations

1. Inrare instances, a PT and aPTT "Range Over" (short time) error message may indicate that the PT result was <7 seconds, or the aPTT result was <15 seconds

2. Reagent contamination or lack of analyzer maintenance could cause this message. Check the sample, reagents and instrument condition.
* Consider recollection of the sample.
* Consider sample source (i.e. human or animal)

3. Review the analysis data for clot formation.

4. If sample, reagent and instrument conditions are acceptable, reanalyze the sample and confirm clot formation in the reaction cuvette or follow your laboratory's
policy.

Page 73 | Unrestricted © Siemens Healthcare GmbH, 2018



Trans Light High SIEMENS ...

Healthineers -
0256.0000.0000

Action Steps Additional Considerations

1. Check the sample, reagents and instrument condition.
* Verify the provided sample is plasma collected in the appropriate tube.
* Ensure dilution of the sample was not inappropriately conducted.
* Consider recollection of the sample if indicated.

2. Recalibrate the lamp or replace it with a new lamp. A new lamp requires a lamp calibration. After performing the lamp calibration, perform calibration curve
analysis and QC analysis, then check the analysis data.

3. Reanalyze the sample. If upon reanalysis results without an asterisk (*) are obtained, the result may be reported.

4. If sample, reagent and instrument conditions are acceptable, reanalyze the sample and check the reaction cuvette. If the mixture is clear, follow your laboratory's
alternate protocol.

* The sample may be above the detection limits of the detector.

* Consider review the system error log for recent possible hardware errors
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Innovin, Actin, BFT and all associated marks are trademarks of Siemens Healthcare Diagnostics Inc.
Sysmex is a trademark of the Sysmex Corporation.

All other trademarks and brands are the property of their respective owners.

Product availability may vary from country to country and is subject to varying regulatory requirements.

Please contact your local representative for availability. On account of certain regional limitations of sales
rights and service availability, we cannot guarantee that all products included in this brochure are available
through the Siemens sales organization worldwide. Availability and packaging may vary by country and is
subject to change without prior notice. Some/All of the features and products described herein may not be
available in the United States.

Page 77 | Unrestricted © Siemens Healthcare GmbH, 2018



