ligence for your laboratory
- A ' - s_lex! i

= Designed by a lab manager for a lab manager.

I I kLa We understand the business, technology and your unique needs!
Management Decision Systems, is a healthcare management consulting company incorporated in
1992 with core competencies in laboratory operations, process improvement and informatics. MAST,
our flagship business intelligence application, provides the analytical engine for QlikLab and

QlikCare. It has been installed in hospital and commercial laboratories and also used to perform
hundreds of operational audits over the past 23 years.

Functions
e Integrates Financial, Billing, Business, Risk Man- e Statistical Process Control
agement, Geographic & Clinical application data e Service Turn-Around-Time Monitoring
e Self Service Business Intelligence e Integrated Dashboards, Reports
* Visualize & interact with data anyway youwant ¢ Trigger E-mail Alerts
e Analyze millions of records in seconds e Accommodates Cost Accounting to proce-
e Financial & Operations Performance & KPI (Key dure level detail
Performance Indicators) Monitoring e Profit Enhancer - Cost, Revenue & Volume
e Staffing Optimizer Optimizer
® Process Mining e Utilization Monitoring
Features
® [ncredibly Simple to use e Enterprise-Ready and IT friendly
e Real-time collaboration with colleagues e Security & scalability
e Bookmarks, comments & decision notes e Wide range of deployment options
e Mobile-Ready: Insight anywhere, anytime e Built-in Lean, Six Sigma Tools
e Apple, Droid & Blackberry compatible e CRM, risk management data integration
e Built-in Geographic mapping tools e Customized to meet your specific needs
400,412 Tests associated with , AUTOMATED CHEM, AUTOMATED COAG, AUTOMATED HEMA, URINALYSIS
[} =
2 i
g ; EE 5 = o 3
k4 I
Tests I 2745 2814 2184 2351
CBC . - 265 196 234
CHEM14 S 155 111 109
CHEMB . 125 102 104
e s 10 8 7
CEBCMODIFF BaonEl 18 15 17 11
UA BEEasEN 17 210 167 177
LIVER 16735 52 65 49 63
CPK 13956 208 370 287 270
PT/APTT 13668 186 180 151 154
MG 12230 183 96 40 35
[TROPONIN I 9676 292 413 350 346
RENAL 9310 3 5 3 2
CK-MBE 2082 299 398 333 317
ESR 7054 i} 1 4 £
URIC 6193 3 2 2 4
[ABG RESP 4785 171 71 67 100
HH 3788 56 35 33 27
AMY 3602 29 52 38 40
MDIFF 3499 17 23 13 14
APTT 3266 53 68 65 88
CREAT 2574 1 1 N 1
SCAN 5LIDE 42459 8 8 3 10
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KPIPrelab24Tech Staffing: 1,330.0 Hours or 33.3 FTEs
Stafﬁng ) e KPIPreLab24Tech: KPI of 26.36 Actual 18.5 Tests/Hr 70.2% Worked Productivity 323,826 Tests 92 Days  [mi % »
@ Productivity: Modeler L] "S'?S;de et
= Staffed Production
2 ] Productivity: Anamation 40000 = Currect Productivity
The Staffing £ :
.. o (& Productivity: Modeling
Optimizer will 35,000
analyze existing 30,000
staffing sched- 25,000
ules compared 20,000 g V-  xplanation:
Wi o of There is a net change of
to test volume | LabEN | 15,000 1183.1 Worked Hours or 206 Staffed FTES
- -..with the is proposed schedule.
emands over a | Chemisty | —
24/7 basis. It | OP Phiebotomy | ' The KPIPreLab24Tech schedule has 1330.0 hours or
- | INPhlebotomy | 5 non 33.3 staffed FTEs. Modeling the existing test volume
will recommend | spec.Proc. | ' and applying a factor of 26.36 tests/worked hour along
. . e 0 with a buffering factor of 10.0% would result in
opt|m|zed Staff } :;':“B'::: I proposed staffing of 146.9 hours or 3.7 worked FTEs.
i Adjuster: KPIPreLab24Tech = 26.36 Tests/Hour 26.10 KPIPrelab24Tech Staffed Hour Buffer Adjuster 10%
scheduling | serology |
Microbiok 50% -40% -30% -20% -10% 0% 10% 20% 30% 40% S0%  -50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50% g
based on the } el I Too oo o oo oo o oo oo o | Tovopoenee oo o oo oo foea ek |
SpecChem P . &
results. |
Froo ) Fraust Y cse ) Freo) ‘ Stafied Carent Hours: 13300 ‘ ‘ Stafed Proposed Hours: 1469
! Mouw: I ah34 |

Lazarus Technologies

Laboratory QLG Accessions by DOW

North 70.6% 171,637

South 29.4% 70,862

Accession DOW QG0 — 45,336
Tuesday  2L.1% 72,251

Wednesday 21.3% 58,708

Thursday ~ 20.8% 53,270 11,934
Friday 20.7% 45,336

Saturday  16.1% 11,934

Monday 0

EnE 0 53,270

Draw DOW QG

Mon 2L1% 72,251

Tue 21.3% 59,708

wed 20.8% 53,270 Draw WOM Q3 praw

Thu 20.7% 45,336 1 27.1% 89,036

Fri 16.1% 11,934 2 25.5% 63,374 -6

Sun o 3 23.0% 48,719 -4

Sat o 4 244% 41,370 -3
-2

Dept by Lab - 242,499 Accessions N/171,637 §/70,862

60,000
60,000

10,000 &

A
20,000 d‘“ﬂe y& & @m@ . \\W«: e
t. . O g e Wcﬁ &
o MR o i
$ ~ Q@“ o J e
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o
o B CF Iy & =
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& & & ¥ ¥ &
i Box Whisker. 7s Bubble TAT il Department V... / Days TAT
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Lazarus Technologies was named after the biblical character that died
and was brought back to life. In the mid-1980’s we recognized that
clinical and financial enterprise database applications were not inte-
grated and did not provide timely reporting. We set out to develop
technologies to overcome these shortcoming focusing on 3 key areas:
1) Data Modeling 2) Data Extraction & Automation 3) Business Intelli-
gence software development. In 1992 we introduced our flagship busi-
ness intelligence application MAST (Management Accountability, Staff-
ing & Service Tracker) to the laboratory industry, which has since been
installed in hospitals and commercial laboratories and used to perform
100's of laboratory operational audits over the past 23 years. QlikLab
and QlikCare are our newest Bl tools.

@D O] Geographic State Heat Map &0-0

Geographic Analysis

ReqDOW

Friday
Saturday
Thursday
Tuesday
Wednesday

WOM

If you commercialized
your laboratory ser-
vices it is important to
tie client test volumes
to location(s) for client
Cluster Map _ ROI QIikLab can
N geographically map
| 3 3 patient service centers
or physician office
practices. You can
even drill down to the
street level to view the
location.

. 5 2 ada
&2 Block 08 < erms of Use | Report a problem
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Process mining is a technique enabling the analysis of business processes — as they
have been executed — based on event LIS logs. This new science allows you to
observe the organizational behavior, based on the actual steps, sequence and timeframes of activities that
were followed to process each laboratory test. This provides a sound basis for in depth investigation of exist-
ing delays, bottlenecks and errors for future operational improvement.

Process Mining

Process Mining
Special Note: Step Calculations are only performed for the last 7 days going back to 07/07/15.

Step Activity Analysis in Minutes | 15 Unique Permutations 20
Step Freq % Total Cumulative Graph Min Max Median Mean SD
PR [ Perfarm | [ Raport | 125 16.7% 16.7% 0.0 7.0 0o 24 127
AP [k ]| perte 123 16.4% 33.1% [ 24.0 136.2 40,2 449 181
CA [ comec | (RN 117 15.6% 3.0 143.5 9.0 121 154 reltom
Gl [ ees |[oe] 102 13.6% 0.0 0.0 0.0 0o 0o
0F [ e | 91 12.1% 1.2 64.5 1.2 2z a7
LC [t ][ comeer | 81 10.8% 4.2 607.2 166 396 909
GE [ tawe || cotes | 23 3.1% 1.8 3.0 4.2 43 2z
oL (e e | 21 2.5% 1.2 1,864.8 42 979 4053
LG [ ][ e | 21 2.8% 1.2 7.8 1.6 24 L7
OC [SEE | coves | 13 1.7% 4.5 27.0 120 132 7.0
Lo [ e |G 13 1.7% 0.0 0.0 0.0 0o 0o
CO [ comect | (RN 3 1.1% 7.2 223.8 735 844 739
La [ s | [Awme 3 1.1% 1.8 52.2 111 162 163
LP [ [ perterm | z 0.3% 46.8 52.2 495 495 38
A5 (R [ abe | z 0.3% 0.0 0.0 0.0 0o 0o P
750 100.0% 100.0% 0.0  1,864.8 42 186 774
Processes: 6 (6, 5, 5, 3, 2, 1) Variants | Median Analysis in Minutes Bl a0 .
Sequence Freq %% Total Step 1 Step 2 Step 3 Step 4 Step 5 Step & Duration
OGLCAPR, 81 65% 1.20 0.00 16,80 9.00 40,20 0.00 76.80 {
OLGCAPR, 21 17% 4.20 1.80 4,20 6,00 31.80 0.00 55.20 =
GLOCAPR, 11 9% 0.00 0.00 13.20 7.20 40,80 0.00 66,00
COGLAPR, 3 6% 73.50 1.20 0.00 11.10 51,00 0,00 139,50 {
LOGCAPR, 2 2% 0.00 2,40 4,50 6.00 34,50 0.00 47,40 e e
OCAGLPR 2 2% o.30 I 0.00 0.00 43,50 000 17160
125 100% 1.20 0.00 12.00 9.00 40.20 0.00 76.20

SPC is applied using control charts in order to monitor and control a
process to ensures that it operates at its full potential. It can be ap-
plied to any process or activity, over any time period or dimension where output can be measured such as
test utilization or turn-around-time. Mean, upper & lower control limits are automatically calculated and ad-
justed based on actual performance. Outliers and trending are automatically flagged as well.

Statistical Process Control

L‘:_'.

Control Chart based on Mean TAT in Days

46,506 Tests with a Mean TAT of 0.3 Days With a SD of 0.8 Day(s)

- TAT
L
1.5 3 Eok
120+
- Mlean
150-
140 = 2S0-
. LCL
Rule #1 (Outlier
0.5 Rule #3 (Trend)
- Tests/Day
0.0
-0.s
I e e s ra e =

- ] P FPerfDate
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When a dashboard first loads it displays all of the data. Associated dimension
volumes are arranged in descending order. After you select the dimensions
of interest, Green highlights your selections, White displays your associated data and [Gray dis-
plays the unrelated data, which enables your innate analytical skills through color recognition.

Intuitive Display

Main

LDaShEnard @ L Comparitive Analysis @ L Profit Enhancer @ LT\mEFramEAnalyS\s ° L Details

Profit Enhancer

-
Q Search by Accession, Location .. W QI lkLab nout P %N Instrument Pa % shift LN
Priority f' R 21,475 654% RALS 6,994 213% A lst 16,843 51.3%
i:fsz ‘2: ° ;‘E%S:' Department 2% %A vDow A%, 6790 207%  AUSBZZ 6,580 20.0%  2nd 6,572 20.0%
oo v en 13,648 41.5% 4 o 4,585 140 5321 192% f @ 9,437 28.7%
HUTOMATED CHEM 9,824 29.5% Tue 0 z 0% LS 1 s sse Lo Pa %N
AHUTOMATED HEMA 3492 10.6% ured 0 D740 2,694 B.2% MED\IfCARE R,
Select Verify Date AUTOMATED COAG 1,314 +.0% Thu 0 e STAR EYOL 1,314 4.0% - " o° A
€ Clear Seiections > U RIAELS 1172 6% Fri 0 ey Lot . 856 2.6% 41,953 oy
year . . ROUTINE MICRO 1142 5% Sak: 0 . . RIS S04 15% iLOuV\TTiﬁgiaAL ﬁ:;;; ‘3-1;“
- URINALYSIS S04 15% R 0 Hee 40 L4% g A
g zniz Select Receipt Date  Select Draw Date RUG TESTING P . Heurt 0 Lo MEDICAID MA. $16,229 3_9:/0
o BLoooea e () () () () () . 3 oaw WSTRGHT sl s
@ 04 - a e m RMA PROBE 316 1.0% MEDICARE HMO $15,728 B.9%
Cost & Revenue ~ MDIFF 299 0.9% f’a-;;;g Eipcﬁklél :gigg ‘i‘é:;“
i . @] MICROW... 245 0.7% J B
i Accessions & Phlebotomy by Receipt Hour of Day ax MICRO LRINE 233 7% y MEDICAL ASST.., EL730 LD%
i i All Non ER Accessions BLACK LUING 556 0.3%
B ol a o Archat 32,852 Tests 28,103 Accessions 1.17 Tests/Accession B R seunt Test P 5Kl WORKERS COMP s 0
e — ER Philghotormy POC GLU 6,512 19.8% 4 CHAMPLS j200 o2%n W
i v 5,204 158% 8 o ctomers PR
© Revenue (MC OF) cee LoST - 6.0%
160 8P 1729 5.3%
10,000 AT [
i Prior Period Test Comparison oV LU7 - 34% | e 0
137 435 139 CBCHODIFF 913 2.8%
% & Yaar Montly Comparison 40 178 8,000 CHEML4 ga7 oz OIR W
PT g2z zs% [P o
8,000 ) HO 0
® Test volume Export 120 ! 16 &7 2.1%
108 000 503 15w  JO8 iz
«l Tests by Ver Rec Col 00 99 ! TROPONIN T a6 4w K g
CPK 435 1.3%
® Pivot Location 83 6,000 RENAL a6 19% LOCATION £ %K
79 : oPT 4585 4
¥ a0 TSH a8 13%
w 69 - o000 KB A 19% 3; ii:z -
«l ERJHon-ER Anamation - 4,000 VITD 01 2,163
LD 85 L o Com
. 7 o000 ABG RESP 833 L% o Ve
10 ' POC LHCG 36 L0% 00 hee
B B 2,000 PT/APTT 300 0.9% MT 1,661
LIVER. a7 0En s
20 a7 1000 PREALE EECI - -, e
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The Profit Enhancer integrates your costs (Labor, Supply & Other), test

volumes and net revenues and lets you examine the results of your entire
laboratory operation, individual profit centers or specific tests. You can simply select the profit cen-
ter, e.g., Toxicology and the cost and profit performance will be displayed on the left. From there
you can use the profit enhancer to vary pricing, volumes and/or cost components to perform mar-

ginal costing and sensitivity analysis.

Main ® | DashBoard | Comparitive Analysis @ Profit Enhancer | TimeFrame Analysis @ | Details
QIikLab $645,816 . $151,488 = $797,304 _
Lo
$1,000,603 o $797,304 = $203,299 20.3% 7.0 0.14 $71,338
. Lab All
Breakeven Analysis [=R18 Chemistry
Tests 82,558 Breakeven Yolume: 62,792 Breakeven Dollars: $761,034 Microbiology
IR 1.200,000 Total Dollar Breakdown Hematology
8 == Revenue J0%
Labor Blood Bank
" 5239191 qgg
Price 12,12 1,000,000 Other ———— Serology
' ' Fixad s1% [ Lebor Urinalysis
T e | EEET
4 § | 4 800,000  Breskeven _
Salary 320,177 Year
&00,000 0 zmz
FTEs 57 Fringe 27 5o
— i o ems
= — - 400,000 Per Test Dollar Breakdown
Total Labor
$406,625 [ other  §280
200,000 Supply  $1.83
Supply 151,488 Labor 493
Other 239,191 o & & o & o
& & & & 5 &
& & P $9.66/Test
s § & < 5
Apportion o Tests
al Cther | al Supply al Labor
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Our Business Intelligence Cycle is closely Business Int?!"gence Cycle
tied to Deming’s Plan-Do-Check-Act to
provide insight for decision making and Making

g q q q Insight Improvement
ongoing service and quality improve- ﬂ %

ments. Management reporting needs are

R o ; : Analysis > Dally Testing -
identified from core clinical and financial <G & Business
applications. Required data elements are Qlik e s
then integrated into a relational star sche- T - Measure I

ma warehouse. The Lazarus Data Pump i

is used for the development of automation

of data extraction and transformation rou- (—\_ﬁi
-

tines making them available for analysis Tararas ——
and reporting. Pata Ustalump Clinical /Financial
jllazebon e Applications
Traditional Reports QlikLab
SQL Query & OLAP QlikLab facilitates direct user dis-
_ Laboratory covery. It provides an associative
gegion data experience that works across
B o atory N all data used in analysis. Limits
1 Test - Region are no longer placed on static re-
Department ports, IT determined or preconfig-
> ured dashboards. Navigation of
Test ; Department data is in the hands of the user, in
any way they wish. Custom de-
* Linear Structure * User decides where to start signed reports are available on
* IT defined paths * No IT involvement the f|y with no drag on the LIS.
* Insights missed e All datais available
e Limited next steps * Insight driven
Installation “Dashboard reports are easy to read and
e Customized to meet your unique needs timely. They allow us to make strategic deci-

e Rapid installation: Usually 30 days after de- sions gl §hare da@a_wnh lab s_taff, nursing
units, quality and clinical effectiveness coun-

U i) ClaEllig CEIENDEES cils, the medical staff, and the quality board.
e Seamless data extraction from existing LIS/ We track productivity and turnaround time
LIM, e.g., Cerner, MediTech, McKesson, etc. closely.”
e Seamless data extraction from your financial
& business applications for robust reporting

e Simple annual fee includes reports, service
and technical updates

Brian Kuske
Swedish Medical Center

Richard Ouellette, FACHE CLSSMBB MT(ASCP)H is the principal architect and developer at Lazarus
Technologies. He is a certified medical technologist, certified Lean Six Sigma Master Black Belt and a
Fellow in the American College of Healthcare Executives. Visit his Profile on... | inked ..[T.I

101 Main Street

~ | Management Holden, Massachusetts 01520

Decision Systems, Inc. 508-829-7813

o WE Simplifyy The Complex! http://www.mandecsys.com
QlikLab Tour

http://www.mandecsys.com/QlikLab.html
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