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Discuss autoverification
Discuss middleware
Reason for this project

Our experience / timeline
» Sysmex XE2100, XN, Coagulation, Auto Immune
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About Us.......

Academic Health Science Centreg
Fully affiliated with the University of BC
BCIT Med. Lab. Science training‘é'ite
Programmes in Q
— Neurosurgery, Orthopedic, General
Solid organ transplant centre

Vancouve Leukemia & Bone marrow transplant centre
Trauma centre




Hematology Laboratory

Daily Workload:

e Mon-Fri: approximately 1100 — 1200 CBCs
« Day shift: ~800
« Evening shift: 200
 Night shift: 120

= Manual slide review rate daily: ~ 140 slides
= Approximately 20 CSF/ body fluid cell counts & differentials
» ~450 INR / APTT
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Labs are continually challenged to decrease turnaround
time while handling higher volumes and maintaining high
data quality despite labour shortages and tightening
budgets.

— autoverification

Vancouver ——
'Health




Benefits of Middleware vs LIS for Auto-
Verification Rules

Lab control of process

Lab has understanding of what exactly needs to be done
Complete audit trail available

May be programmed within lab by lab people

MW able to be have much more complex rules wererre nigrer rate or av

vancouver —— June 2011 Feature Story
o Theartn AR TODAY

Minting QC and efficiency gains with middleware
Anne Paxton, Seattle




Our Goals

Gain efficiencies in workflow by

— Integration of CBC analyzer, diff keyboard, CellaVision into one ‘IT’
platform
* More powerful rules written
* ‘one stop shopping’ for Inquiry of previous results

— Continually critiguing process / reduce repetitive tasks
Decrease number of reporting errors

Minimize misinterpretation of results handling
Further improve TAT of CBC results

Adopt a paperless system
LEAN attributes
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Before / After Implementation

Turnaround Time Report

Test code: HB

VGH Inpatient Locations — All Priorities

Jan 2011 (Before)

Receipt to Result

100th percentile:

25th percentile: 7.50
50th percentile: 13.00
75th percentile: 18.00
90th percentile: 26.00
214.00

IAverage: 16.90 I
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Apr 2011 (After)

Receipt to Result

25th percentile:
50th percentile:
75th percentile:
90th percentile:
100th percentile:

7.00
9.50
13.00
19.00
40.00

Average:

11.04 |

VGH ED Locations

Sept 2011 (ED locations)

Receipt to Result

25th percentile:
50th percentile:
75th percentile:
90th percentile:
100th percentile:

5.00
6.00
8.00
10.00
26.00

Avarage:

6.84 |




— Research:

» Although Sysmex WAM appeared to be the most logical, due to costs, alternatives
had to be investigated.

» CAP today magazine annual March issues have a feature on Middleware

» Chemistry VGH had middleware, our LIS analyst noted the deficiencies, that ‘brand’
not pursued

« Sent off an email to Data Innovations to start the ball rolling
« visited AACC congress
« Customer interviews

* Initial webinar:
— overview of the product & functionalities
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http://www.google.ca/imgres?imgurl=http://www.mbaintheusa.com/wp-content/uploads/2009/04/get-the-ball-rolling.jpg&imgrefurl=http://www.mbaintheusa.com/2009/04/19/words-of-the-week-%25E2%2580%2593-get-the-ball-rolling/&usg=__R8XoCy3JiC5pxtDCTnh42m68KV0=&h=500&w=375&sz=37&hl=en&start=3&tbnid=-7pTkuf3r6rhdM:&tbnh=130&tbnw=98&prev=/images%3Fq%3Dstart%2Bthe%2Bball%2Brolling%26hl%3Den%26gbv%3D2%26tbs%3Disch:1&itbs=1

DI Customer Call: Mid America Clinical Laboratories.

 Self built and went ‘live’ in 6 mos
e LIS: Sunquest

A lot of set up was self-taught

* Very easy to tweak rules

» Always had very good support

e Easy Maintenance

» Overall very favorable opinion
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DI Customer Call: Toronto Metro Labs

Had DI for 8 yr, all instruments running through it
LIS: ultra GE

Rules: Training course. 1000+ rules

Quality of Training: Quite good

Recent Software Improvements:

= Rule values contained in tables
= Further improved rule writing

Generally the IT dept can solve all the IT issues
Overall very satisfied

Vancouver —
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October 4 -7, 2010

 VGH on-site visit install from DI to establish connectivities and 4
short training classes

October 12 - 14, 2010

*Training Classes in Vermont

eEmphasis on rules writing with hands-on
practice




‘out of box’ rules holding all tests for verification - much
customization required

E- =& Sysme*-c Fule set | TestCads »
@t i
|- Then: p | Dimorphic_Fopulation
B @ Add OTYP | |NRBC_Abn_Scatergram
G- & Inst Erorflag REC_Abn_Distribution
El- % Abnomal Scatergram/Faosifive and Errar informadion [ |RET_Abn_Distribution
R =% 41 nomal Scattergram/Posiive and Errarinformadion do Slice | WEiC_AI:n; Scattergram

[ Abnomal P tassagestabnormal Scatergram display ules
F- % Suspect P Messages above cutaffthreshold

Bl W SuspectIF Messages below cutoff

E1- - Display Grouping

(- =& Units of Measure

Gl W aAge f Sex Eveluaton (Hef Range iles)

[ % Critical Values

B W Delta Fules -
[ % Slide Review criteria ValueList with an or Fance

F- % Slide PBewew Criteria * value and < previous value

[ % Slide Review Criteria < valuz and » previous value

[ 4 Slide Review Criteria » valus and ¢= previous valuz

e il Qlisls Do s Cvibmvie 7 dlemoalios smel v= memsimne sl e

IF: {Test Resulted} {Value List:TestCode}
THEN; {Hald all-Tests for Verification} {AND} {Add Test Error Flag Display Name of} {Value List:TestCode}
Ll "Vehl‘ga\ltﬁesults / Slide Review Required"”




Our approach...

For rules that trigger, a test “ACTION” will be added, the Test
ACTION is held for verification.

Actions required will be in the Test Comment field. To view complete
Test comment, place mouse over comment and hover.
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Inmmages

*
.
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0%

Test Worksheet

“ACTION”

Reaudt

lUnt; ]I_c;l ln:s..chst Comment]|s] Iﬁcfcn:m;c Ra. !En-:n.- Hamels]

| Pravious Hcsul!i F

Mumber of Celle. . 700

=1 O - waidiy Aler
=1 30/May/2011 11:52-35 AM
ACTION
=] 30/May/2011 11:54.55 AM
PLT_Clumps? | 30C

-1 .02-WBC_RBC.PLT Abnoimal
=l 30/May/2011 11,5455 AM
.Ancr'i'r:\
_. Hppockromia
=1 .03 -WBC Suspect
=1 30/May/2017 11:54:55 AM
Irmmature_Gramd | 1B
=1 30/May/2011 12:34.34 FM
Immeatuie Grer? -'l_r'l::
= .03 - Difl Type
=] 30/May/2011 11:52:35 AM
: Phoro Humbeor 54005

See comment

WBC_Abn___.
=1 30/May/2011 12:22:05 PM
-.-\C"ICN Sea comment .
=1 30/May 2017 12:32:24 PM
MHEL_Abn_ .
PLT_Clumps? 300
'WBC_Abn_...

Side Side Needed |

Wi

wEYS]
e
[¥srs1

VSYS1T

|wsvst
VSYS]
YSYS]

\-J'ﬁ \_JG %

_\.n,'v-:; 1 |Slide

fer Clinical
mhingo?

WBC abn Saam.

-

1:Tl:::';' Comment ]

WBC Ak Sgram. Reloosze diff if consistent wih provious.
Scroer zlide.

|
ICH for CLO TS _prev heicry of PLT clumphig. Screen slce

[WEBLC &BEFORE eleasng FLT resull

1

[MCHC <300 NFF. Fecort Moroholoas:

{HB <E65. Clhk for clots if no previous iesulis Screenif no
provious result _repoit Morph. Refar zlide if no previous rozult
[except PAR. OR. BCCA. T15, krown acute blesd or rauma,
ICU). Screen il no prevous €65 (except post OF) or it no clde
lfor > Bmos _repcrt morph

{HE <100 OwFatient. Sciesn _i=pon Morph il no pievious resuit
ot if no ide o > G mos.

1;

|Hepart Morphology, Shide Sevew Required

|CHE [oi clots. Reun. Citical Besull._Scisen _ielsl if no pievious

_':illde Hawvaw



Approach with an attempt to:

e reduce reporting errors
e streamline workflow
e increase TAT

Use Case:

IF:

THEN:

Value List:

Vancouver =
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IF NRBC abn Scattergram? (ip 13) =1 THEN hold all (abnormal 5) AND make a Smear

(({Test Resulted} {Value List:Abn Scattergram} ) {AND} ( {Result} {On Test} "WBC" > "0.19"))

{Hold Test for Verification} "NRBC%" "NRBC#" "ANRB" "NEUTRE" "NEUTAB” "LYMPRE"
"LYMPAB" "LYMPH" "MONORE" "MONOAB" "EQSIRE" "EOSIAB" "BASORE" "BASOAB"
"IGRE" "IGAB" "DTYP" {AND} {Add Test} "ACTION" {AND} {Set} {Result} {On Test} "ACTION"
= "See comment" {AND} {Add} {Test Comment(s)} "WBC Abn Scattergram. Release diff if
consistent with previous. Screen slide. " {On Test} "ACTION" {AND} {Add} {Error Name(s)}
{Value List:Alert} {On Test} {Value List:Abn Scattergram}

Row Enabled | Abn Scattergram Alert
k| [ .
» vl WBC_Abn_Scattergram|Diff Review

ol




WBC 250.0 — 450.0 rule

if WBC=> 250 and prev WBC < 250 then hold CODMNR (abnormal 5)

R19: WBC > 250
or WBC> 250 and prev WBC = 0 and make a smear (addorder_test

( ( {Test Result of} "WBC" {Is Numeric} ) {AND} ( ( {Tes?ResuIt of} "WBC" > ="250.0" ) {AND}

IF: ( {Test Result of} "WBC" < "450.0" ) ) )
( {Hold Test for Verification} "DTYP" "NEUT%" "NEUT#" "LYMPH%" "LYMPH#" "MONO%"
"MONO#" "EO%" "EO#" "BASO%" "BASO#" "IG%" "IG#" ) {AND} {Set Test Result of} {Value
THEN: List:Testcodes} = {Value List:results} {AND} {Add Test} "ACTION" {AND} {Set Test Result of}
" "ACTION" = "See comment" {AND} {Hold Test for Verification} "ACTION" {AND} {Add Test
Comment of} "ACTION" "If Hgb/Turb? flag present, report Manual HCT and file Hgb as
UNAV"
Testcodes results
RDW-CV  UNAV
MCV UNAV
Value List: MCHC  UNAV
MCH UNAV
Vancouver -~ _— HCT UNAV

Health




[ .03 - 'WBLC Suspect

= 142772011 5:58:40 PM
| Atypical_Lymph... | 300 ' lvsvsz |Shde Review | [5.Shde Baview
'Blasts? | 300 Ivsys2 ' |A.SOP: Slide P._.
| Immature_Gran? |300 | |wsrsz [ |
| Left_Shift? | 300 [wsysz | |A.SOP Slide Pr

| 3 -EBC ' ' ' '

=l 1/27/2011 5:58:40 PM
|wBC 430.0 giga/L |wSrs2 |
|RBC 2.47 tera/L |VSYS2 | ' :
|HGB 76 o/l |vSys2 L
[HCT UNAY L wsysz | I '
MOV LINAW i VSYS2
| MCH LINAY '‘pg |WSYSZ
-MI:HI_, LI MLAN o/l -‘»"*Ea'r'SE - - -L_FI eport Mo
'PLT 50 giga’L |WSYS2 ' |\ it <100 NP
[ MPV a3 ' |wsvsz | ' W
| RDW-CV LINAW % VSYS2 '
| RDW-SD 59.4 i lvsvsz | ' 'H

=1 1/31/2011 211:47PM
|monlIS comment |HIDE VDID
|iefenral reason | HIDE | lvDID

2 - Autodiff

=1 1/27/2011 5:58:40 PM
(MEUT#H giga/L |WSYS2 [
|LvMPHH giga/L |WSYS2 &
|MOND# giga/L |VSYS2 B
EO# 0.1 giga’L |WSrs2 Y
(Racns = | inasl IWeys s la




PLT _Clumps? above threshold

if PLT Clumps7? (ip 23) — 1 then hold PLT (abnormal 6)
and make a smear (addorder_test
Smear)
Parent Rule ey

IE: ( {Test Result of} {Value List:TestCode} > = {Value List:Eutof'f} )_
{Hold Test for Verification} "PLT" {AND} {Add Test Error Flag Display Name of} {Value
Parent Rule | List:TestCode} {Value List:Alert} {AND} {Add Test} "ACTION“ {AND} {Set Test Result of}
THEN:  "ACTION" ="See comment" {AND} {Add Test Comment of} "ACTION" "Chk for clots & prev
Hx of plt clumping. Screen slide BEFORE validation. Slide Review Required."

Child Rule  Note: PLT_Clumps? above cutoff threshold & PLT <75 HOLD ALL
|E:  ({Test Result of} "PLT" {Is Numeric} ) {AND} ( {Test Result of} "PLT" < "75")

{Hold all Tests for Verification} {AND} {Add Test} "ACTION" {AND} {Set Test Result of}
Child Rule "ACTION" = "See comment" {AND} {Add Test Comment of} "ACTION" "PLT <75 & PLT

THEN: Clumps flag. All tests held. Check for clots & release all results but the PLT. Screen slide for
clumping before releasing PLT result.”
TestCode A4 Cutoff Alert
vancouver o8
'~ Health PLT Clumps?150 Slide Review Required
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Example: Critical Results Rule

( ( {Age in Days} > = {Value List:Lowﬁ.géﬁﬁ?‘s}‘}‘{vﬂcND}{ {Age inDayst<—
{ValuelList:HighAgeDays} ) {AND} ( {Age in Days} {NOT}="")) {AND}( {Test Result of} {Value
List:TestCode} {Is Numeric} ) {AND} ( ( {Test Result of} {Value List:TestCode} < = {Value
List:LowValue} ) {OR} ( {Test Result of} {Valuelist:TestCode} > = {Value List:HighValue} ) )

IF:

{Hold all Tests for Verification} {AND} {Add Test Error Flag Display Name of}
THEN: | {Valuelist:TestCode} "Critical Result” {AND} {Add Test} "Critical result" {AND} {Set Test
Result of} "Critical result” = "Critical result"

Row Enabled |LowAgeDays |HightgeDays | TestCode | LowValue |HighValue
¥ O | | | |
P M 4383 693975 |HGB |50  [230 |
Value List: M 21915 4383 \HGB |50 230
| & (7305 [21915  |HGB [100  |230
M 182825 7305 HGB [100 230
M 60875 182625 |HGB |50 230
Vancouver
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Critical Results ‘in practice’

Hesudt Urits | T estins.. | Test Comment]|s) Reference Ra .. |Error Hamels| ]F
Cotical resull |
FPatnolag=t Rew. . HOLD F
Physician BARNETT E
Physician Phore  B04-875-5387 '€
=1 D1/May/2011 213 35 PM
PLTORDER DONE “CELT C
ABCORDER DOMNE WCEL C
. |WECORDER DOME WCEL1 C
=1 D1/May/2011 2221117 PM
. |DONE DONE | L
=1 0002 -cther
=] D1/May/2011 211331 PM
Agelact X 2.9 x “CELT 0-100 4
Gigry! thromboc... 2.3 F WWCELT 0-1C0 1
| Smudge cell & 0.7 % wCELT 0-1C00 1
=1 .0011 ‘Manudl Diff
=1 D1 May/2011 2:19:37 PM
DIvP MDIF WCELT G
POLY % 0.2% gga’L |VYCELT 20.20 ]
LyMen ‘019 gogarl |WCEL] 12.35 r
MAOIND & 05 aoafl |YCELT 0z-10 c
BLST# 0.05 goa’L |YCELT 0-0 bissis presert. C
POLY% 3.6 = “CELT £
LYMPX% 17.6 % WCELT i
MOMNO % 46.3 % WCELT C
BLSTX 4.4 % VCELT 1
Mbr of WEC Cel... 100 wCELY 1




=1 D1 /May/2011 31558 PM
|ACTION
1 02 -wWBC_RBC_PLT Abnormal

DELTA.Se. . |

Delta rule “in practice”

Dedta Ch=ck.,
. | el A

|

A AL
T eat

=) D1/May/2011 418322 PM

Commert(s}

Daka Check. Chack tor clets. [ MOV dalta, checie AED.

Maciooplosis YSY'S1 l
T hrombocytope. . WSS
1 .09-Difi Type TezstCode |MumDape | DeltaV/alue
=] 01/May/2011 415 E2PM
| [Fhone Mumber _5d182 : . Il'
11-cec 3 40
=1 D1/Map/2011 1558 PM 5
nonblS comrent  NO CLOT-A... wDID |5D 3
= end ieason HIDE “DID HIDE I
LB renhalizda, Delta Rule for Percentage Difference
WEC 4.0 ggarl [YSYS1 40-11.D
RaC 2.54 tera/L |WSY'S1 280-5.20 ITEEH['I:!'J Trigoer umiD 2 lUEtH.I:I'-'-I
HGB 100 gfll  |wsYst 115-155 *|
HCT 0.31 I Y 035 -0.45 —
MO 21 flL wsYS] g2-8 DettaChecy |2 IF"LT 40 15 S
M 33 |no VSTS1 5-24 —
MCHC 327 a’l  |vsTst 200 - 375 338
PLT 43 aga’L |WSYS1 150 - 430 44
ey 10.1 L VSY'S1 7.5:10.5 10.1
RDW OV 18.0 % VSYS1 11.0-15.0 19.3
RDW SD 79.2 fL VSYST 74.9




Outpatient / critical result phone criteria

—— = =2 S PE QT ORI .
Complsts
Cormglaies E 2250222347
Teus Hahd E 225034
Compleze E 22350222313
Tests Held Path Revien
Cormglss |E2250023029
| Tests Held E2230223333 Path Aevien
Tects Held E2250Z23051
Comglate E 2251735
Comglata E225022330
_Cnmﬂhﬂe _F:’E‘m}‘l‘i? Sig
Test: Held E2250007129
Comghes (E2250223152
Complsts [E225022NT0
Fandrg F22907T1AL
Comglata E2252n a7
Tauts Ha'ld E2251223405 | Path Ravaan
Comglass E2250007312
R E 22502271220
Tests Heid | E2250223223
Complete E22502Z23Z232
Tehs Held E22902Z3Z5 Pty Alenes,
Compkaa
TeusHad  E2250223242 |PahRaaen
Comclete E2250227048 " =
ecanen Informatson
gient Hame: TEST RICHMOND
nentiD. R501 Date of Birth: 01/Janf1927
ecimen ID E2250223242 $Sex F

llection DatelTimes 215Sap/2011 2:0000 AR

dering Prysician 99991.1,
tient Commentis):

cation - Facility TESTOP

0 1 O 6 O

=

| MTSMO0UE Ra-jll F

rasu UMes |1 851N ] 1901 LOMMenTjs | Hererancs Ha _ [E N1 Names]
| 2:85c0 roquied VEYS2 Qrip¥Marsl... | 2 chdes rtequi... | 2
=1 .1-cBC '

=] @1 /Sep AT 15520 FM
CBOIT HOME Iwsysa | HONE |2
IS commert |HIDE “DID WIDE F
[Ee—— HIDE HIDE 2
refenalressan | HIDE wDID HIDE 2

=1 21/Sear20N1 2.00.16 FM ' — '
WEC .2 goad |VSYS2 40-110 12 2
RBC 228 leradl | WSYS2 |380.52 322 z
HGB == gl |WsvS2 [115-185 = |2
HCT nz7 LA |wsws2 0°5.-045 027 2
=] &3 i V82 £z- %6 €3 2
MCH ‘30 pe  |WSYS2 - E |2
MCHC =8B gL |wsws2 |70 -375 'S0 ot NORF.__| 71.5CNSC. | 2
ALT = goaA |VSYS2 |160- 200 Oupsent FLT |2 2
= 112 i [wsws2 [75-108 | 115 |2
RDW-CF 1.6 x vEYS2 11.0-150 e 2
ADW-SD *.1 i v s2 [yop—- 2

2= fadodil IS

=] Z1/5ep/21 1:99.20 PM
oI ADIF Iwsysa | 1 MDIF z

=] A fSepran 20016 FM
NEUTH 03 gioal WSYS2 20-e0 Cibicol Renk. < o
LMPHs 0e pipall | ¥5TS2 1.2-35 0z o
MONDS ol gpal | V5TS2 loz-1.0 058 2
Eon oo goa | WSTS2 lop-o7 oo o
BaSOM oo goa | YSYS2 0o0-n2 0o o
Ge ao goan SSYSA JHIDE 0o-ao o I
NEUTX ahd x WEYSD % a4 0
LrMPHE 633 x V5TS2 27 [
MONDY s P WSSz 'sag 2
E0% 0o x  |V5TS2 02 G




Lab-Use only Comments

 The nonLIS comment is always added within DI and
auto-results as HIDE:

— examples of use:
* eg. MCV delta: type in ‘ABO chk'd’
e eg. | plt: type in ‘no clot’, etc, etc

feat : 7 A ¥ e N (L - L ] S
L 11.3 " YEYST |
1 | RDwW-LV HIDE % VS5 |
| RDW-SD LNV i VEYST
o | -
HECE VEY'S T
vancouwver ; - FEY EIT.E BRI i‘—.I:l:
H.ﬂ...-._..;l.. .,- - EEE——— - —— - il — —




Differential keyboard

20 Set"WWB L akemys 0 enmrected WHC WELT >0 46

-

@ If: [({Test Resulof} "CCYWBC Conc' > = {Malue ListWBC} ) {AND} ({Test Result of} "WEBC Collet’ > = {\value List#counted} ) )
@ Then: {Add Tesf} "cWBHC" {AHD} {Set Test Result of} "cWBC" - [ ({Test Result of} "CC-WBC Conc" *"100" ) /{ "100* + {Test Result of]
w2 10 Add newt2stcaodes Absolutes
@ It {Alwayst
@ Then {Add Test- {Malue Listalhs Testcode s} JAND} {Set Test Result off {\Valus ListAbs Testcodes = (({Test Result of} "cYWE
“2 11 Add newtestcodss %4
@Z12 INEBBC= »5, sppend com, MEM\WEC in LIS
@ It ({ {Test Result off {alue List NRBC2:} > = Malue List Cuaoif: ) {AND} [ {Test Resuli off {Yalus List meqgokarnyosyde ) < {Value
@ Then {Add Test Commesnt af} "*cWBC" *“WBCCOR”
@213 4 micromeg?®s *5 oppend conre MERM WEC in LIS
@ If. (( {Test Result off fralue Listmegakanoopa’} > = {velue ListCutoff} ] {AND- ( {Test Result of} {value ListNRBC%} <« {value
@ Then {Add Test Commesni of} "'cWBC" “WwBCMEG"
“274if micrameg®*: « NRBEC2: > 8. append com. MEM WEC in LIS
@ It {(({Test Result off {value Listmegokarvocyit=} > = (Volue List: Cutof} | {AMNDE-({Test Hesult of} {value LstMNEREBCYE > = {Valu
@ Then {Add Test Commesni af} *cWEC" "“"WBCCORSWBCHEG™
<20 Bl relzased Cancel WBC & comment
@It (({TestRecult Stawse of} "WEC" = "Released" ) {AND} ({Test Result of - "cWBC" {ls Numerich ) {ARDE ( {Test Result of- "NRE
“ Then {Add Test Commeni of} "WBC" "\WEBCfiled in LS. Correctin LIS to cYvBC resull & commenrts.”
@20z AWSBCnotreleassed Cancel WEC
@ |t {Test Resul Status of} "WBLC' (NOT} - "Released" {AND} {Test Result of} "c\WBC" {Is Numenc)
@ Then {Csncel Test} "“YWwBC"
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| Specimen Co... |Pathﬁgm

=110

e tore o (0

[Ucits | Tosiins. | Tesi Comment(s) | Rislerenc.. JE

il W B

[F Colculotor P (=] B3| I s
Edt View Heob = M
< 4766E6665TE6665T0666520666557 SWBC 1.4 VDIU
DONE DOMNE e e 5 :
|_ Backenacel = I C I DTYP MDIF VDI 0 CCOR W ECMED
=1 .00 -Manua Dif
"“Cl z | g I a | 4 I ""“"l =1 132 an/2011 11:03:33 AM
i Lalcutator N ] B POLY# 0.63 gioa/L [VDIU
dit view Help LYsMPH 0.9 giza/L [VDIU
| 25124 giza/L [VDIU
ELSTH 0.32 giza/L (VDIU
I_ Bar:sr.t:paca-l CE C MRECH 0.4a4 gica/L (WVDIU
=1 0011 -Manus Dt
mC 7 g 9 I / qit =1 132 an/2011 11.03.33 &AM
= " = = I = POLY % 143 % VDI
LYMP% 214 % VDIU
MS 1 2 3 I 12 MONO% 571 l% VDIU
" % VoIU
M 0 et I S - NEBCZ 10 % VDIU
Coentilats micromegskane .. 10 = D¥ft1
TS =T VDI
Tests Helkd

ralHealth
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CELLAVISION @
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o Aug 1st, Seattle Children’s Hosp

Cellavision «» Sunguest interface took ~ 4 mos (2008)

Cellavision « DI interface took ~ 2 wks

Workarounds resolved

July 2014, Everett, WA —

Vancouver —
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d1.WBC, RBC, PLT commenting
2. Corrected WBC for NRBCs

d3. Zero neutrophils




Oy

22009897

5l

R RETTE
b ol el 1

—

Added functionality

EEFil=

Confirm Cell Counter icon -

o= WEEI e Aec | B H_Tl 17 IERUECESY

autodiff is released to LIS

-

W' BT
Liridentiiad

¥+ Bendd rauiroghil

-

-

Segmenied neutrophl
E o=iniogahil
Eer=ophil

= Lymphacids
= Monooste

FPromey s ocyhe=
L =] [ T [

MMetarmalooyi=

= Bl o linsens spac)
* _wmphocyha. wvanentiorm

Pla=mna ce=l
Haings c=ll
Othar
T o=l
Vancouver e
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1]

4 Cella¥Yision DM96 Configuration

Standard Configuration | Diriver Configuration

— Tests To Release Upon Receipt OF "WBCConfirm -

Test Code [Test Name |- |
EOSIRE | :
IGAB =
IGRE
LYMPAB Ll
— Tests To Release Upd Specimen Management Configuration Cluster Setup
Test Code T trol Set Host Messaging Setup
¥ > 2 5 _- > Test [ Profile Setup
- : ; = 5 ige and | ol Cc Jurat - Specimen 1D Algorithm Setup
Srandad commants A3 EEUCIT ST Rapid Order Entry Setup
Cood e | Cormmest specimen Routing Setug Coded Entry Setup
KE S5 5 -
HEE m:; ;ﬁ:"“ UL IM Host Messaging Setup
kTGS h;'l_pﬂa-:j-'ln-:: T DS

—Connection: 2M to Ik [results)

| ¥ Enable &utoRelease and Hold Results by Selected Ermors after Walidation




WBC CONFIRM

Hemogram & Auto differential
populate CellaVision

allowing for quick auto

diff and PLT approximation /
verification.

— WBCCONFIRM

Vancouver —
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YWorklist

Orde 1D

E 2335555
E2330343777
E2330353472
E2330300653
E2330354365
E2330343703
E2330333582
EZ2330343703
E23303336653
E2330337242
E2320333567

RTINS Ry [T

-
2 n?

nha R ﬁﬁ?ﬂiﬁn..
i u'ldm'\l'mﬂ Qﬂﬂn\ﬂ@ﬂg

Ve

o o T . 4
& woc |0 mec| 55 Aur| . sonsies |

wBC
* Uniclentified
£ Band neuvtrophil
= Szagment2d neutraphil
= Eosinophil
= Basophil
= Lymphocyie
* Monocyte

t (no lineage spec)
wmphooyie varnant iom
Fasma cell

Hairy cell

Cuher

Total

Cout

100

A
71.0 @ ~
2o0m@ .y

21.08 ¢
&0 = ./

MNorm-YWBC

Envthroblast (NRSO)

Giart thromboosie

= Thiombocyt=s aggregotion
Megakaryocue

* Srmudge cell

= Artefact

Mot classed

Coupt

WBC comment

Igng‘norhld v




FA Cellavision - Remote Review Soltwars = Pecipher ol Blood and Body Flid

Comments

=12 ]

File= wmy  Tooks pisin
=1 = She il |
0 )
Warklist < Pt | il sion side |
[ Drderin [ €]
2334423 1 hal-l= Count 5
23344574 1 - T i =
S SIM4TAS i Linidentified
23344309 1 £ Band neutrophil -
23544323 1 o o
0458 i chlmonlad neutrophil 30
22572600 1 = Eoszinophil 1
23344010 1 I 5
S E944035 1 Basophil 1
23530014 1 * Lymphocyta 46 = =
gﬁgﬁg ;l el 13 [Hypersegmented polys present
Zmaszn s Promyslocys I e L Yoci S ar v Hmess f iaviavy
23946191 1 * Myslocye 1 Melas seen on scanning
2334E430 1 = Falgarad charses praser
ggiﬁg’g : Metamyalocyte 1 Agranular neutorphils present
= Fla L
23346494 3 Biast (no Ilnaaga_ Spec) 1 AT G P
239447159 1 = Lymphocyte, vanant fomm 2
23344408 1 &
23944519 = Flasma cell 1
2| | » Hairy call 1
Opan I Other 1 Erase I Standard Comments << I
Total 100
Asmove ] Standard commenis
Patient data Code Comement
Orcles 1D MESS Metas sesn on soanming
2099897 MMSS Metas & mpelos seen on scannirg
- MY'SS Myelocytes seen on scanning
h OCBLST Dceasional bla seen on scresning
First name: E = OCHRE Decas HABC seen on $cieening
. Non-WHC Caunt OCHRB-5M Decaz MABC-Sent 1o Hempalh 1o v
with re PELGPR Pelgeiced changes present
15550830 * Endhroblast (NRBC) 4 PLSC Flasma cells prazent
- 3 PROLYM Prolmphocyles present
Gienimrmmbocye 3 PROMOMN Promonmcyles plasent
= Thromboocyie aggregation 2 REAL Feactive nphs present
REAL-LPC Aeaclve vnghs prasenl-Livnphoms cells prasent
hegEhanncan ! - Reactve bmphs presert-FPlasma cells prosent
* Smudge cell 7 e - - P
= Arefact 1
Mot classed -
WHBC comment
Hyparsegmented polys present
Deccazional blail seen on Screanng
Feviewed by tech-Send to Hempath for review
Ready

it stare| | 5] Inbox - Microseft Ouloak | o vehdimdbpot - Remots ... | 1] callavision Bi testing - Mi.... | B SmarTerm - (Misys]

| B8 smarTarm - frisys]

[adiminy

Wancauver

|7 cetavision - Remote ...

::',
&1




™ Fiepoo ol g 1 - rormed
" Ups chasctsrizslian

= Fokchioenesia

. Hypochmmaels

* Anisocylasis

* Micrmcylosis

* parrmcyosEis

= Poddlooasie
Tamet cells
Schiglooss
Helme=lo=ll=
Sickle cels
SpherooAnss
Eliptoctonts
Cremloimdaais
Teer drapoalls

3
z
0
1
1
1
£
2
3
e W
2
3
£
n
1
3
1
1
2

vl il

Eemce !

o

.""'- .A.l-_l L -\..:; :l_\___ﬂ:: ."-" .8 L _L = :_:_ —.:"; - s o .,
P T
200"t o de U e Comments become their own testcode.
LT .- = r-
D '

Each phrase code is then mapped —
not recommend to use free-text.

inequladp conkarted thc's precent
o) ke

see peesoiis ABC wea el

Stavalmd Correents <4

SICFMEND
SR ol I mimiett by
Armntinopdosis iRl Standand connmants i
Echinooriasis (S E B e 1= = Loresrd | Gererd
HITECL Bile ool presend 7t
Howal-dedby ':::' -G[: ("] Lo g bS5 24 = ABLC
ICH el e b cord ke 'z peeEEnl "
FapaanhalmsT e MDA el o ol i p e o P i o e i FIE . Wi ph =1 -H
HOAKM hcamal [ il
] FA Creald meacacad s preesen|
Pl M slmrial powmshe s m=en .
AL Fictizen o pamerd Click on comment
Huinbor of FEC? uaed Tor pre ¢ haraciariza kon |
Fezsed boF o dnncisicaian Append. - i < Click on Append T | Coaroal
Comments appear here | — p BETETE L = oy = T aR U e
".-..-'.-h- o oy - ‘-_i 1 B apT g By Tsoe Ny
RBC coanmsni | g l'. '-' ¥ g AL Do Can ee
[lirmmp ety ontiacted 1bo's pmant I - . By 2 : :"' oy
hiciphobgy unchanged. see previows FEC momh g @I | « Click on ‘writing tablet’ o P e




ANEEEEEEENENNEEEE NN EEEEEEC N

CAEL a= goawl [WCELT  [WEOOORWE |40-11.0 FWHC Med, ¢
EOUH 130 gigeL [WCELA 20-B0 I
LR 142 |l [WZELY 1.2-3F |
WOHOH 068 geonL |WCELT 2-1.0 n3
ELIEH 0= goel WELT SO If CC-WBC Conc >0.46 & WBC Collect is Numeric, then
arlL LA el [AELT TSfe add cWBC (corrected WBC) and set = WBC*100/(100+
e i Bh Do o e il %nrbc+%micromegakaryocyte), then calculate
METa3 a1z |t [ELT | CRL bsolutes.
NYELH a1z gL |WCELA a-o a
rd 1F [+ Ja 1 | i -

::I;iu E.-a; —y :::Et] g E Corrects the WBC if NRBC >5%,
F—r— T 5 CELY if micromegakaryocytes >5%.
T 41 (% WELT | [
HMOHO ] % WCE L1
ED5% | = WCEL1 I
BAS O 1 x VWCELT oo
| RanD 1 [x WCELT | ' |
HMETASZ i & WEL |
MYELX 1 x WCELT
FROX 1 x WEL1 - -
o ——— Manual Differential
MABCX 11 5 WCELT
CCWHE Cone: | 171.40 Qe | Coliats:
nmmregekar _ |2E

| [Mbrod e Cel. |10 WCE L1

=) N2 A el i

=1 1192011 Z442E PM
dcsnthacoes  |[PRES WCEL1
dosnthecdcse  |PRAEES | WEL
Acanite pd e _ IFRES WELT

Fromoting wellnsis Ensuring care




0 P ereasl M4 oiph
=1 12201 1:37:18 Fid

Morphology

Acanlhoophose: | PRES WiZEL1
Basophiic #tippl.. | PRES ' WCELT
E chiruoacasboe i FPRES] | WCELT
Eliplocplosis BN VCEL1 | Referil nol
He=drmet cells klahry WCEL1 _H-ﬂf\qr il r:ul
Horsal-lolky bo. | PRES | WCEL1 _F|'=f'=_ri| nol
Hypochiomasis | PRES WCEL If MANY, MKD poikilocytes reported, test comment ‘Refer if not
b ez kL WZEL1 previously reported.’
Microcyiosis MELD ' WCEL1
Owslncptcaiz HATTY WCEL1 Aefer il nol If sickle cells reported, comment to do sickle test before
| 1 — reporting sickle cells.
Feppsnhsmes ... |PHES WCEL1
Polchromasia HELs | WCEL1 | F=fimr il nol
Schebomuloss FRES | WiZEL1 |
Sickls celk LY wCEL1  |IF Sickls aciean
Sphaocposis [ T WCEL1 |RAeferil nol T est Commenllst
S lomelocyiasis FHES WECELT F Sickle sereen rewer pressiously pertiomed, perdfiorm i before
Tamget cels [ X T ot SACEL H-ulfq‘ll nof repothng Sickle ce=le IF ot prenouske Enoean. rsfer bo
Toal diop cells | WAMY WCEL1 | Referil l'iﬂl Hm?wmﬂ'
=1 17222011 1:32:33 P
PLCOK FOLP-FLED WCEL1 PLT: Pks | For English text codes defined in Sunquest. If tech can’t
PLLCORZ GFEFA-HE... | wicEL1 | PLT I remember what the code is, they display in the Test Comment
ABCOKM1 HORK WCELT _HEIE. Homa field.
ABCOMZ FrdaL wiEL1 |RBC: Walidl | :
wBECOMI AEWT | WCELT _':I-'-"Ellc.lFlE':-:i-muﬁm e -
SECOME TCEFA 0. WELC: Tomic
W BCOMS MTSS WCEL1 | wEC WEC: T osic charge: prasevDohie bocks2 prasent
WwECORA FELGFR & .. WCEL1 |“HL: Peigemoid
WECOMS LPC VCEL1 |WBC: ’
wWRCOME ABRML-SMDIG WCEL1 ':-'-"Ell;..ﬂ.l:llwnul =

—




Absolute Neutrophil 0.00

— I -y e

=1 1/22/2011 11:37:52 AM

Smudge cell % | 4.1 % WCEL1 0-100 M

Thrombocyte a... |1.0 = WCEL 0-100 I
=1 1/28/2011 11:37:57 &AM

DTYP |MDIF | (WCELT

=1 0011 -k anual Dif

PO LYH 0.00 gigasL |WCEL1 Critical Result

CTHFPH ERE 1| gigasL [“CEL1
b OMOH 0.93 gigasL [“CEL1
BLSTH 5.23 giga’L |YLEL| If Neutrophils 0.00, they will be reported as 0.00
= e giga’L |WCEL| (Sunquest keyboard did not report 0.00)
POLYE 0.0 % WCEL
CTiF = 2.0 = WCEL
MOMO 10.3 % WwCEL1
BLSTX% 577 % WwCEL1
MREBCX 10.3 % WCEL1
Mbr of WEBC Cel...| 105 WwCEL1

=l 002 -kd arual Driff

=1 1/22/2011 11:37:57 Ak

DOME |DOME | | | | |

vancouver o =l .1-cBC

Health =1 1/28/2011 11:37:57 &M

Promoting wetlnass. Eneurina care | cwBE EX | gigasL |[wCELT  [WEBCCOR | |




Issues encountered & resolution




Issues Post “live”

 Underwent a “lean” review, with minor tweaks to:
 improve rules
e cut down # slides

 May 3, 2011 Sunqguest LIS:-upgrade

* Curtailment of piggyback functionality of RBC morphologies & manual
differential

» Note: Piggyback is a function with Sunquest Laboratory LIS for Hematology

— Diff & morph reflex order in LIS first
— NRBC (Sysmex) must reflex order in LIS first
— Rules within DI to append triggers to MCH/MCHC

* Test server purchased



Reflex tests

11 [ 5 o [ S ST

| |

|

_
=l 1-CBC

=l 20/9u2011 4:28:28 AM
LHCME 2L peavst MCHC held for verification when rule breaks.
nonldS comment HIDE YDID
referrsl reason HIDE voib Slide-related rule: SCN reflexes MORFL

=1 2042011 432494 Diff-related rule: SCNDF reflexes MORFL &
WEL 320 gigaL us~/ DIFM
REC 220 berall /_y(f-n
HGE B7 a/L ey If no reflexes are required,
HCT D.20 g L,'L/ WEYS] remove the -SCN, -SCNDF or both and file
BACH V.1 N\ [/ |vovs MCHC
IACH { =0 5.HREFL g VSvst
MCHC QMS CH-SCHDF g/l WErST
PLT B giga‘l WETS] ~20 mos ago,
kAP 11 Fl WEYS1 — Combined MORFL & DIFM
AW BT = WOYET —Allow reflex to occur & cancel .,
ROW-SD 52 2 FL WEYS ] with “not indicated....” e

) FEET-1a 11




Peripheral Smear Review

Auto-Suppression

* Any result not reported will
auto-suppresses in LIS

Peripheral Smear Review

Neutrophils 4.06 [2.0-8.0] X100 9/L
Lymphocytes 1.80 [1.2-3.5] x10 9,/L
Monocytes 0.67 [0.2-1.0] x10 9,/L
Blast Cells * 4 8k [0] X100 9,/L

Slide comment Pelgeroid changes present

Agranular neutrophils present

Neutrophils 4.06 [2.0-8.0] X10 9/L (1282)
Band Cells <<D0 NOT REPORT>>

[0.0-0.4] X10 9/L (1282)
Eosinophils <<D0 NOT REPORT:>>

[0.0-0.7] X10 9/L (1282)
Basophils <<D0O NOT REPORT>>

[0.0-0.2] X10 9/L (1282)
Lymphocytes 1.80 [1.2-3.5] Xx10 9/L (1282)
Monocytes 0.67 [0.2-1.0] X10 9/L (1282)
Metamyelocytes <<D0 NOT REPORT>>

[o] X10 9/L (1282)
Myelocytes <<D0 NOT REPORT>>

[o] X10 9/L (1282)
Promyelocytes <<D0 NOT REPORT>>

[0] X10 9/L (1282)
Blast cells * 4.86 [o] X10 9/L (1282)
other <<D0 NOT REPORT>>

[o] X10 9/L (1282)
Nucleated RECs <<DO NOT REPORT>> X10 9/L (1282)
<<200 Cells>> <<D0 NOT REPORT>> (1282)
S1ide comment <<D0 NOT REPORT>> (1282)
Slide comment <<D0 NOT REPORT>> (1282)
Slide comment <<D0 NOT REPORT>> (1282)
51ide comment Pelgeroid changes present (1282)

Agranular neutrophils present
S1ide comment <<D0 NOT REPORT>> (1282)
Slide comment <<D0 NOT REPORT>> (1282)
Morphology comment <<D0 NOT REPORT>> (1282)
Morphology comment <<D0 NOT REPORT>> (1282)
Platelet comment <<D0 NOT REPORT:>> (1282)
Platelet comment <<D0 NOT REPORT:>> (1282)
Howell Jolly bodies <<D0 NOT REPORT>> (1282)
Schistocytes <<D0 NOT REPORT>> (1282)
Spherocytes <<D0 NOT REPORT:>> (1282)
Sickle cells <<D0 NOT REPORT>> (1282)
Vancouver ——
Health
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Bone Marrow Transplant / Oncology
blast-flagged diffs

BMT & BCCA 7?blast flagged differentials
Goal: BMT & BCAQ want their automated NEUT stat

=l 1841an/2013 10:31;33 AM

Blasts? 180 VEYS2 | Diff Review
\Left_Shit?  |190  veys2 |
.09 - Diff Type
=] 18/1an/2013 10:29:04 AM
B EE lvsvs2 [IDIF [If lasts kel remove te... |
=1 T84dans2un3 TU:.41:33 am
wBC |17 giga/L [vsys2 | _
'RBC 315 teradl |v5YS2/ |
HGE 2 gl wsfez |
HET L Avevse |
MY ] N i vsvsz | [MCH is concatenated with GRAFLX
s \?E-"-?-'-'Eﬁ-’?‘f-'f?ﬁ 1Pg__ Y5152 || CBCGRA “Neutrophils, Prelim” is:
MCHC 323-SCN ol [vsvs2 [ Added to IM
PLT giga’ll |VSYS2 | |a  Result set = result of Neutrophils.
MPY 11.2 L wSvs2 ||= Test reflex-orders in LIS.
RDW-CY 15.4 % WSYS2 |
RDW-5D 433 L VeYs2 |




Life....months after go-live

Promunding wellerr Enruming rare,



https://www.google.com/url?q=http://pandorareport.org/tag/seals/&sa=U&ei=ARVSVdmNJouXoQThlIGADw&ved=0CC4Q9QEwDA&usg=AFQjCNEw-WNf4iOEtxEryoU5TkWF076lSg

PERL request

Resulting Hematopathologist Comments within DI
middleware:

 \WWant an editable macro within IM

— BioChem, Hem, AP, Micro applications (diagnostic comments,
pathology comments)

e Now standard in v8.13

Vancouver

asialHealth




e New LIS test built

 Would be reflex-added by rule within 1M

L O EEX EH - a2

E !E Click here bo sees a kst of warnings... -

- Test Worksheet
Test Name o Fesult itz Test Instnu,. || Test Commentis) | Reference ... |Ermror Har;l
il |
{1 shde ? Tower 1 This... | Specimen ..
AN ncov> BRI voIu

IPLT Panel

Specimen ..

vancouver

Health Lth

Fromoting wellnsis Ernsuring

| i fenue |




I Edit Commment(=) (Test Comment(s e PSS R

sligernce Beports  Window  Help

Lymphocystoziz may ocoun as aresult of hyposplersm.
Miciocytic anemia, consider inon dehiciency o avemma of chromic dizeaze. YO CanN 400D OM FHEE TEXT.EDIT.
- e
L J;g, G = 4 M
E i S EI B X Test worksheet
blcflmocomd(1.027) Erncesn mpesloma. ;I B esvit
blcflrmcomd([1.023) Enown myelbpoliterative dizorder. _I * ﬁ
Blflmoomd[1.023] Enosn polyeythemia robra vera "'I T =ide 7 Towmeer 1 T his
blctlrmcomd(1.030] Friown thalazzerma nternmed a. ? SCOM
blcflmeoornd([1.0321] Ernowsn thalzzsermia maor an bransfuzion. = PLT Parel
blcFimcomd[[1.052) Fhown thalassemia rai. — FLT Poral
Blflmecnnd[1.0232) Lrg,ln'pl:'n:u:].lte& with abrormal morphalogy prezeni, consider a lurnphoproliferative — BEC Fanal
bl imcomd(1.0354) Lermphocptosis is peigistent. compatible with a lymphopraliferstive dizorder. — REC Panel
blcflmocomd(l. Lyrrohoc nay opcour as a result of hvoozplensm — = WAL Panal
bldflmocomd[1.035] Lymphocptosiz wilh atvpical kmphocoetes, suggestive of Edit Comment(s) { Test Comment{s)) B EI
blcflrmcomd(1.037] Lyrphocptosziz wilh srudge cels, suggestve of chronic
Blcflmecrnd(1.033] Leriphosptosis, likely reactive. \_:_:::‘; Test Commentis) Data Element has changed - Do you wark o save it?
bldflmcomd(1.033) Lyrrphacptosis with atyoical brepbocptes and a positive
blcflmocrnd(1.040] Lyrphocptosiz wilh atyoical kroplocytes and a negalive
blcfimcomd(1.041] H_ac:r;:u::_l..ltlnlz .reld I:Elnnu:-l =l ﬁupholngu itk h_l..pé‘segmen | e I o | Cancel I
blflmoonnd[1.042)] !h-lacr?l::_l.-lh':c._red I?-_!?Dd calllmcwp:hc_hh?gy, cnr:ss:icler Ilive-r di= 7 T L | 0071 -Manual Dif
Dl imconnd[1.043) M acrocyic red blood c2ll morphdlogy, guery liver diseaze, alcohal abuse. — ST
| |Blcfirmcomdi 044 M alanal parazites are notb ceen _—' — _Il ii.:J;iiLd;;jthEcﬁM] oo
(1T Blcflmocond[1.045] kM alarial paraszites present, consistent with Plaszmodium falcipaiuam. | ol —| .02 -Manual Diff
blcfimcomd(.045] M alarial parazites present. consistent with Plazmodium malariae. | — | ZZAuUsZ004 24218 A
bldflmcomd(1.047] M alarial paraszitss present. conzistent with Plaszmodium vivax. .= F— DOME D OME
bldfimcomd(1.043)] k4 alarial parazites prezent. Sides sert to Provincial Labarakary for corfirmaton — FLTORDER DOME
Blflmeonnd([1.04235] K aligrant non hematalprnphoid cells are presse. I — RECORDER DOME
blcflirmcomd(1.043) Micocytic anemia, corsider iron deficiencp o thalazsemia trat. - — wWHCORDER COME
blcflmcomd[1.050] Microcytic anemia, corsider iron deficiencp o amemia of chromic dize ! — :I ;I 01 - Walidity A=t
DIcFimcomnd(1.051 ) Miciocyhic Fypochromic anemia consistent wikbh ron oeficiency. LI — | 2240042014 2:49:20 ApA
Vai Blflmecmd[1.052] kMicmeytic red blood cell momhology, sugoestive of thalazzsemia trat. — |.l5\.|:r T Foym——
Dlcfimcomd[1.053] Monocyptazis, likel reactive. ;l = I I
F —.=
Append Cancel I | Lazt Action Peifomed: Ordel New Te




Test Wworksheet

HI1] [anua |

Edit, add physician contact info....

Fezuit rits Test Instru. .. | Test Comneri[z] | Relerence .. | Error Name[s;l
aE
T zhde ? Toweer 1 This... Specinen . |
wgmmm VD Lymphocytosis
FLT FParel Specimen .. Test Commert[=].
» FLT Farsl Specimen .. T Lymphocytosiz may occur &= a result of bpposplenizm.
REBC FPanel Specimen .. : : : e s :
- Microoylic anemia, conzider iron deliciency or anemia «
REC Panel Specimen .. chioric dizsase. wOU CAM ADD ON FREE TEXT. ED
WHIC Fanel Specimen .. |

PLT Parel Specimen .. Test Comment(s]

FLT Farel Specimen .. Lymphocytosis may ocowr az & rezuk of bwpozplenizm.

REC Panel Specimen ..

REC P | c . Hicrocyenc anemia. consider iran deficiency ar anemia ©
ane RIS, chironic dizseass. 70U CaM a0D ON FREE TE=T. EDI

WHC Panel Specimnen .. i 2 . :

WAL Panel R — Fhyzician enguirig resuls anly, Reviewed by D, Fi, ML

=1 2200254 345 55 Abd

Vancouver =

Hea

——
Frumuoéing el Ensuring roare

Edit, by removing it completely ....

FRCPZ [504 575 4351)

: H ezt ik Test Insru. . | Test Commment[s] | Relerenc
E 5
o 1 gide ? Tower 1 Thiz... Specimen ..
| 3 SCOMR WD
FLT Farel Specimen .. |




|

Body Fluid / CSF
with keyboards

01 -V alidity Alert

=] 21/JulF2014 6:59:49 PM

ACTIOM | See comment Ir":-.-"mElE Abn
I T - B L T T e T l-l:' -
i
‘'WBLC_Abn_Scatt... PRESEMNT WSY52 Test Comment(s)
| .4 - Fluid Cell Count
=1 21 0ul/2014 6:59:49 PM L Abn Scattergram. Inspec
;i AR — particulate mattes, diff appearir
FCOL |ORNG WaYS52 definstion. If heawy arey and nc
FAPE lcLoy oS D fluad count. If greendblue, 'clea
: ? 52 hegh flucrescence Body Flu
IFNUC (102 % 1076/L V552 |-::E'1I count if appropriate or do r
| .5 - Fluid Differential hFaw sl HEMOLYSIS 5 pr
=1 21/ul/2014 6:59:49 PM the presence of RBL ghost ce
1 ™ are mary RBC ghosts present,
[CFEMN [ = VSYS2 pMHE‘lHEHDST' by chcking [F3] Cor
CFMMNUC B3 B WSYS52 MMNCSIBEGHOST from the drop down
| FCMT SCOMM WDl Cell count may |
=1 21402014 7.59:48 PM .
MNumber of Cells Cour... [100 wDIU
FL M2 12 o Wi
FMES = i1 4 WL
FNEUIX |£8 x: i ez _ ~ _
Vancoun FrA b A5 117 % WO
Promuting ofu=) 21AIF2014 7:59:49 P
Percent total (100 S8 93 -102




iM Insert Coded Entry {Result}

Test Worksheet

Test Name A

I_UEI* |

IM Insert Coded Entry '{F.Esull:}

Select Coded Entry:

Ll =T

Entry Description
BROWN  Bown
01 - Vahdity Alert CLES Colorless
HIDE HIDE
_]22!Jul.-’201443235 - : — . :
ACTION W50 Mot sufficient quantity for analysis
ORNG Orange
 WBC_Abn_Scatt.. (5, Prik
|4 - Fluid Cell Count [ [sTRAW Stiaw
=1 22/0ul/2014 43235 [ JveL Yelon
FAPR IH '
| FCOL YEL VSYS3
FNUC B2 % 107670 VSYS3
<2000 x10°6/L  |VSYS3

x|

| 0K I

Cancel |




'rrmmn—'nl.'.v.'.'r TTTRTA T RN LR T Ty

M Edit Comment(s) (Test Comment(s))

M Edit Comment{<) (Test Comment{s))

1|

Aeviewed by technologist.

Fluid cytospin
comments
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Worksheel
ml
L0 - Walidity St
P Critical walue phoned =1 224 dr’ﬂ:ﬂ‘ i?lﬁ F‘M
[~ [OiFYsT “n'e.usl Ike omganizms seer on diferential count. ACTION Se= conmerﬂ]
Coll court may be m:uc'-;.;r::-ii-o_-:I:;i-cr_c:_c-l-lag-a-cr_g.;;c;-;;r\ WBC_Abn_Scatt.. PFESENT "]_
Flurd diferential count may be maccurale due to caliular degeneraton 4 ~F|M I:dl l:l:ll.nt
Fluid dfferential not dane since nucleated court iz lees Ih.:ﬂ;"P-qual ta5 megall = J'J Ll..r'm1£ = 3?"5 PM
| Fuid c=lis tco disrtegrated 1o court o S 'FAFR CLEFR
Lyrrphoma cell: prezent FCOL YEL |
b algnani cells piesent FrUC 52 I:-
NJCE LLS Ho calls zeen an cuto:pinls] = RBCEF <2000 B
= oCcLYM Occasoral pmphociles present. _5 .Eﬁi_d.Dil’Fl:I enlial ]
JCMOM Cccazoral monomacrophaces prezent ;I 224'J|J.r’3]14 4.3235 Pid
ICPMN Y ey e OO
PLSC Flazma calls prasent CFPMM =+ _Ef
Fredominart cell iyps is FCMT *SEDHM |
Fredominan! cell ppe i moromaciophages, =1 2280u/20014 5:51:30 PM
PREPMM Fredaminant cpll-lype = e I"llTIphiT FLMY M2 52 |=
Feactive lpmphocytes present FMES3 5 H
Feviewsad by technolagist FrATI WA 22 !:5
SDIFy Suspect yesst ke orgenisms. Micobiology resuts to follow, FMELE: 21 ,'J
| |SHTHP Sert to Hematopatholoist for revew Numbe=r of Cels Courr.. |100 |
UNST Specimen unsuilebls for andyss. =1 22472014 5.51.31 PM
= -] | Percent iotal [100 | =
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. Test Worksheet

Keyboard rule ~
Fluid vs CSF keyboard

m Hesult II_Iru'ts Test Instr__ | Test Com. . I Referen... | Emor Mame(z]
=l [none]

(=l [none) !
MMNREF | WDID
' PMNREF | vDID

' =1 08/4p1/2015 B:06:28 FM
RECEF 3000 |WSYsS3
TCBF 20 W5YS3

=1 .5 - Fluid Differential

=1 08/Ape/2015 8:11:10 PM
|CBASXZ 2 % VDILU use WFLU kevboard
CEOSX 4 % VDI use VFLU keyboard
|CFMONZ% 25 % |vDIU 3-37 use VFLU keyboard
|CLYM% 2 % [VDIL [63-99  |use VFLU keyboard
CNEUZ 45 % VDIU jo-2 use YFLU keyboard
'MNurmber of Cells C.._ |29 - 1wDIU | Lse VFLU_EE-yb-uald
| Percent total 1ol FLIM | 98 - 102 |useVFLU keyboand

=1 08/Apc/2015 11:31:28 PM
'FEDS% 5 B [vDIU
FLYM% |28 I= vDIU
FMOMA 37 [= [vDIU
FNEU 34 [= VDI
Mumber of Cells C._ |89 ' VDIU
Fercent total 101 ST |38 - 102




Coagulation

June 2013 - 3 sites

st Worksheet

Test Instrume. .

Test Comment(zs] | Reference Ra... | Error Namels)

Previous Res

-

_] 23/Aul/2014 10:08:42 AM

non LIS comment [NO CLOT | VACL1 |HIDE
| phone number 8282? | \VACL1 55657
| [F:efena[ reason |HIDE | VACL1 'HIDE
_I 234ul/2014 1!}46 17 AM
|_[action See comment | [VACL2 |FAILED clot |See commen
=1 23/0u/2014 10:46:18 AM - _ )
| {actnn See comment ] VACL2 FAILED clot | See commen
=1 1 - Routine Coagdahnn Test Eon':ment[s]
| =] 23/)ul/2014 10:38:05 AM
“ﬂﬁ'___'_'_ 1.0 INR VACL2 FAILED clot curve. Inspect clot curve{s) Seek assistance in
| | PT 11.6 1J|r$ jV;ACL-z Itecpretation aas.raeq';‘gef Rt = e s
|_I 234ul/2014 10:41:01 AM
| [PTT >140 IE IVACL2 |RPTP- MV |25-38 | 129
I_l 23/JW2014104805AM - - -
PTT ] EAILED |Extended VACL2 |25 - 38 >140




Continue to learn complexities / possibilities available

= —

i Tree YWiew

Ml | 8 | &5 || Enter Find Text 23 :1- Replace.
—4 = = - | A | W

T NN I TR R R T RN A T A AR S A A T RN sErmE R

=1-2 Outgoing request
EHC lncoming result
E-icaBefore Data Ulpdated with Specimen Management Info
- =%l 0 HEM ICT LIF ABHCT -testuser field 01
Hl w2 0 8C0O0A FI dilutions -test user field 02
- Before Message Queued Internally
= Lirve

“3"‘?0““?_;._"&?—.@ Additional elements, eg, test user fields 01 through 15...

[ &
FPromuoding




Sysmex XN line — July 2013

s TN TSR e e

« Significant change in interface to that of Sysmex XE2100

e LIS - XN-IC - XN-IPU & CT90: replaces LASC

» Repeat / reflex orders

» Required driver modification to capture [Specimen Action] element to write rule to reject 15t run
and re-run

* Scattergrams

Vancouver ——
'Health




SPH - Sysmex XN 3000
with digital slide scanner
DI-60

» This configuration interacts differently with DI than the
+ - XN9000, with direct instrument interfaces.

Other differences from the XN900O0 interfacing:

= differential flagging — eg Present vs a number

= results from the XN900O analyzers are routed through a central processor
called the XN-IC. This is a WAM unit with its functionality “turned” off.
All test codes and flagging are converted to WAM syntax and sent to DI.

vancouver - __—
Health

FPrumunding ol eerwn Erpuring rare




IF: ( ({Specimen Action} = "N" ) {AND} ( {Result Status} {On Any Test} = "P"))
THEN: {Reject That Test} {AND} {Rerun That Test} {With Comment} "Sample rerun" {With Test Dilution} "1"

m&emlt Units Test Instru._. | Test Com... | Referen... | Emor Mame(s] Previou: =«
MCHLC SR a’/L WSS 300 - 375 319-50CF
\PLT # 1079/L |vwsSvs1 150 - 400 i 18
| MY i WSS 9.5-125 | 11.5
|CECHMT HiDE | WSS | HIDE
| RDw-C 4& 5 W5YS1 [11.0-15.0 14.3
RDw-SD L WSS 47 .8
_I_E.-ién_rf.?m 5 ¥.01 1EH-“-.H
20 x 1079/L |W5S¥51 |4.0-11.0 |repeated result |23

.FIEE‘. 345 # 10512 [WSYS1 13.80 - 5.20| repeated result | 2.69
|HGE 100 asL WSS 1120 -155 |repeated result |79
HCT 0.3 L/L WSS 0.35 - 045 repeated result | 0.25
bAC 30 L WSS 22 _ag tepeated result | Q2
MMCH 29 futa} WSS 25-34 repeated result | 29
MCHC 323 a’L WSYS1 200 - 375 |repeated result [23195CH
PLT 10 FPLT-F WSS 150 - 400 18
MPY 115 L WSS 95 125 |repeated result [11.5

™ |CBCMT HIDE WSS i HIDE
RDW-CV 146 = WSS 11.0 - 15.0/ repeated result [14.3
|ADW-5D 47.5 L WSS 47.8

=1 .2 - Awtadiff
=1 2B/A0i/2015 B:59:37 &AM

DTYF ALUE WSS ADIF
GRA 13 x 1079/L [W5YS1 20-8.0 1.5
LA o5 » 1079/L |[W5¥S1 1.2-35 0.3
bADA 24 x 1079/L [Wv5YS51 0.2-1.0 0.3
EOA o0 ® 1079/L [wS¥51 [Oo-07 0.0
BASE 2.0 x 1079/L [Vv5Y51 0.0-0.2 0.0
IMGRAN o1 » 1079/L |[vw5vs1 HIDE 0.0 - 0.0 0.2 L
{NEUT % ==} X w551 E5.0
Ly MPHZ X WSS 130
MOMDO = % W55 13.0
|ED= 88 0 % WSS 0.0
|BASD 20 EBE WSS 0.0
G 4.0 = WSS 2.0




Autoimmune Testing - Luminex — Sept 2013

[E Mioosoft Excel - CP-AMA-ZI11MOVIS-ES post Athena Multilie software.cov
Ae Edi View Inset Formiat Took Data Window Help

Step I Plats Loyous Tos Arial -l - B F 0 E=FE=E $ e , WE[EE S &AL
Q18 - =
el eSS 7 - oy B [ L} E F L] H ] J K L [ 2]
1 Well D Sample IC Sialus Qual MZC 330 338 3m RHE Sl M Jdo 1 ds0kA, Cent B Histone
Z |E1 VWIE2A2E OK 56 - 27 25 22 23 5 36 11 ar 38
" : " i % 3 |F1 WWEEZAZE DK 26 - 5 5 a ] 14 T 11 1 26
- 4 |G WWIEZAZE OK 1 - 10 18 a 1@ 14 15 3 & 18 —
o 5 |H1 VZEIAZE Ok 6 - 1 7 13 15 75 19 5 a1 15 =
o 50 6 A2 W2E2328 | OK 17 - 11 3 10 10 1 11 11 T 17
- o — T VWIEZAZE DK 50 - ] 4 4 4 =] 5 ] 17 50
ey I"H 8 |c2 VWZE2A2E Ok 63 - 2 I 12 55 53 25 ] 11 186
LI B e & 3 |De V282328 | OK 36 - i 8 11 16 17 17 2 ] 36
i 10 [E2 159 - 13 4 13 11 17 13 5 M 18
., Ir"'-u. 11 |F2 1z)- 10 4 G 10 11 E B Il 12
LR, 12 |Gz 45 - 16 & 1 10 o] 20 11 16 45
. —* 13 |H2 a5 - iy B 7 10 12 13 ] & 25
i 14 A3 11- 7 4 4 11 5 7 5 5 4
= -._-___ ! o 16 |[C3 WWISZ3ZZE OHs 22 - T E a 22 22 10 i] 5 13
16 |[O3 WWZEZ323 s 18 - T 4 4 & a ) i] 2 18
g 17 |E3 WWEBEIZE 0K 15 - 4 2 4 3 4 2 2 2 15
LR L 8 F3 WWEsEIza oK T 7 z 4 6 5 5 1 z F
e e 193 |63 WWEE2A2E Ok A& - E 5 12 53 [ 13 2 4 i
e T 20 [H3 VWEEZIZE DK 143 - I 18 32 108 143 51 13 bl 30
LI 21 a4 W2E2328 | Ok 5 - 4 2 5 > 5 z 1 2 5 |
. 22 |4+ VZE2AZR Ok az - 3z 5 a a 13 11 4 1 T
N 23 |Cd VWZEZAZA DK 133 - 2 12 17 15 123 a0 12 ar 15
- g ) g 24 [Dd VWZE2AZA Ok A9 - F3 13 11 21 13 24 15 1z 45
ol 25 [Ed VWZE2AZE Ok A2 - ] 3 T 15 42 17 3 3 13 I
- I'-- i T ] 26 [Fa WWIBZITE Ok - 12 5 E 14 24 19 5 L] n
L ¥ 27 G4 VZEZAZE Ok 85 - &5 14 18 21 15 A 10 13 24 =i
28 [Hd VIZERAZE Ok 207 - 2 8 25 236 287 43 A a7 34 -
29 | A5 WIIERAZE Ok 76 - T 7 10 q & 13 10 7 24
=0 |54 JEFRTE O 15 - = 4 5 13 13 7 1 ] 5
Promuoting wellmess Ensuring care, | 31 |C5 222308 OK 10 - 5 4 4 5 10 ) 3 £ B
32 |Ds WWISZEIE OHs 515 - A4 2T 231 262 127 23T 219 5158 280 410
A3 IFS . WIRPATA THL 141 - . r 19 1 "3 (el a8 R1 inr 141
oAk M CP-ANA- DT INOYVIS-BS post Athena |-l




Autoimmune Testing - Luminex
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Test Worksheet n!':-
=]
Result Lrits Test Instru... | Test Comment[s] | Reference ... | Emnor Name(s] | Previou %
£ =
Y=
=1 16Aul/20M0 4 2. 45:24 P
_dsDN.-‘l'-. ‘_IE _ 1/mL WLLMA MEI“TE:_New
Histore 25 Al WL MOTE: Mew
DSDMNAC SCOMM WL N I:g_an!i dsDMA
EMACOM SCOMM WU ;.ﬂ-.lthnugh the
S 9 I/l WLLIMT ] . ) ) -
| i Althowah the screen for antinuclear antibodies usinmg a sensitiv
Jo 1 5 UAml VILUMI ANA/ENA ELIS& method was positive, NO antibodies to dsDh
Cent B A7 U/l WL or to thee extractable nuclear antigens [s24, ssB, Smith, BRNP. S
- —F0, Jo 1, Histore, Centromers] are identified on further
.HNP 37 | U Al VLM assessment by multiples assay. Mo antibodies appear to be
SSB 12 ISl LR directed agamst the wusual antigens associabed with Systermic
Lutoimmune B heuwmatic Diseases, In the absence of climical
554 18 U/mlL VLM features suggestive of such a disease, further testing i1s mok

indicated. For physicians, if there are chnical features suggestn,
of a Spstemic Autoimmune Bheumatic Disease, please contacl
Dr Mirmmno at 604 375 4717117 ext 63967 f you would like o
dhscuss.




Take home lessons:
 Don’t underestimate the time post “live” for ‘tweaking’ rules in 18t few months
* LIS Department integral in support of non-technical issues

« Recommend a test server
= Continually linked to LIS Test environment
= Test LIS upgrades (and DI rules) before migrating them to ‘live’ environment

* Is your lab able to execute such a project?

* End product is dependent on:
= Perseverance
= Capabilities
* |magination of ‘Super-Users’
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Health
Frumoting wallamm Ensaring rare




uancouver il

Health

Fh rm*iu'c' wrrlﬂrim Ernruring rare,




	Slide Number 1
	Outline
	Slide Number 3
	Hematology Laboratory
	Slide Number 5
	Benefits of Middleware vs LIS for Auto-Verification Rules
	Our Goals
	Before / After Implementation�Turnaround Time Report�	Test code: HB
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Our approach…
	“ACTION”
	Approach with an attempt to:�	 reduce reporting errors� 		 streamline workflow�			 increase TAT
	WBC  250.0 – 450.0 rule
	Slide Number 18
	PLT_Clumps? above threshold
	Slide Number 20
	Slide Number 21
	Delta rule “in practice”
	Outpatient / critical result phone criteria
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Added  functionality
	WBC CONFIRM
	Comments
	Slide Number 32
	Manual Differential
	Morphology
	Absolute Neutrophil   0.00
	Issues encountered & resolution
	Issues Post “live”
	Reflex tests
	Slide Number 39
	Slide Number 40
	Slide Number 41
	PERL request
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Body Fluid / CSF� with keyboards
	Slide Number 47
	Slide Number 48
	Keyboard rule ~ �Fluid vs CSF keyboard
	Coagulation�June 2013 - 3 sites
	Continue to learn complexities / possibilities available
	Sysmex XN line – July 2013
	Slide Number 53
	Slide Number 54
	Autoimmune Testing - Luminex – Sept 2013
	Autoimmune Testing - Luminex  
	Take home lessons:
	Slide Number 58

