Health Systems Safety, §
Computers and Robots§




You Get What You Pay Forp?

AUS Biggest spender for Health

AClose to 18% of GDP (2011
AOver $8,500 per capit2011)
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HealthCare Ran

1 1 —5 France D.994 0.982 — 1.000
2 1—5 Italy 0.991 0.978 — 1.000
3 1 —6 San Marino 0.988 0.973 — 1.000
4 2 —7 Andorra 982 0.966 — 0.997
5 3 -7 Mazaita 0978 0.965 — 0.993
6 Zz—T1 Singapore 0973 0.947 — 0.998
7 4 — 8 Spain 0.972 0.959 — 0.985
a8 4 — 14 Oman 0.961 0.938 — 0.985
o 7 —12 Austria 0.959 0.946 — 0.972
10 8 —-11 Japan 0.957 0.948 — 0.965
il 8 —-12 Norway 0.955 0.947 — 0.964 E
12 10 — 15 Portugal 0.945 0.931 — 0.958 N
13 10 — 16 Monaco 0.943 0.929 — 0.957 5
1 13 — 19 Greece 0.933 0.921 — 0.945 o
15 i2 — 20 celand 0.932 0917 — 0.948 ©
i6 14 — 21 Luxembourg 0928 0.914 — 0.942
17 14 — 21 Netherlands 0928 0.914 — 0.942
i8 i6 — 21 United Kingdom 0.925 0.913 — 0.937
i 4 —22 Ireland 0.924 0.909 — 0.939
20 17 — 24 Switzerliand 0.916 0.903 — 0.920
21 18 — 24 Belgium 0915 0.903 — 0.926
22 14 — 29 Colombia 0910 0.881 — 0.939
23 20 — 26 Sweden 0.908 0.893 — 0.921%
24 i6 — 30 Cyprus 0.906 0.879 — 0.932
25 22 — 27 Germany 0.9G2 0890 — 0914
26 22 — 32 Saudi Arabia 0.894 0.872 — 0.916
27 23 —33 United Arab Emirates 0.886 0861 — 0911
28 26 — 32 Israel 0.884 0.870 — 0.897
29 18 — 39 Morocco 0.882 0.834 — 0925
30 27 — 32 Canada D.881 0.868 — 0.894
31 27 —33 Finland 0.881 0.866 — 0.895
32 28 — 34 Australia D.876 0861 — 0.891
33 22 — 43 Chile 0.870 0816 — 0918
324 32 — 36 Denmark D.862 0.8482 — 0.874
35 31 —41 Dominica 0.854 0.824 — 0.883
36 332 — 40 Costa Rica 0.849 0.825 — 0.871
37 35 —44 United States of America ¢ - o 0.817 — 0.859
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Prescription Drug Use By Age

Bl 1drug B 2drugs 3-4 drugs 5 or more drugs
40 36.7
<
-
N
0T 27.3 S
%)
] 19.6
@ -
O
5 20 17.3
14.1
e 12,0 125
6.9 79
4.6 4.8
2.1
0.9 '0.9
0-11 12-19 20-59 60 and over
Age in years

'Estimate is unstable; the relative standard error is greater than 30%.
SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey.




Life Expectancy at Birth (years)
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Health System Safety

Institute of Medicine Report (1999)
w 44,000 to 98,000 preventable deaths per year
A 7,000deaths due to medication errors
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OIG Report 2010

A 13.5 % harmed during a hospital stay.
A 31% of those were related to medication use.

James Paper (2013)

A 400,000 preventable deaths pgear. Third leading cause of
death in the US{James)

1. J T James,Mew, Evidencdased Estimate of Patieirtarms Associatedith HospitalCare,J PatienSafety
Volume 9, Number 3, September 2013




HHS OIG REPORT (2010)

A13.5% patients experienced adverse event.
A Study only looked at Medicare beneficiaries.

u 44 % of adverse events were preventable
o 180,000 deaths per year from Adverse Events

u 79,000 deaths from preventable causes.
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Cost of error (Medicare Patients)

Ad.4 Billion dollars spent to manage advers
events.

A2 Billion due to preventable causes.

6/10/2014




Types of Error

Diagnostic
Error or delay in diagnosis
Failure to employ indicated tests
Use of outmoded tests of therapy
Failure to act on results of monitoring or testing

Treatment
Error in the performance of operation, procedure or test
Error in administering treatment
Error in the dose or method of administration of a drug
Avoidable delay in treatment
Inappropriate (not indicated) care
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FromLeapeet al, Preventing Medical InjurQualRev Bull, 14449 1993




Types of Error

Preventive
Failure to provide prophylactic treatment
Inadequate monitoring or follovup

Other
Failure in communication
Equipment failure
Other system failure
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FromLeapeet al, Preventing Medical InjurQualRev Bull, 14449 1993




Cost of Errors US Population

20 Billion in 2008
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Error Deflected
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Incident




Boeing 737
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148 passengers and crew
315 Incidents (4,243 fatalities) since 1968 (45 yrs)
TZnnn RSIFOK& LISN)I @SN F M
79,000 deaths per year > 10 crashes weekly!
400,000 deaths per year > 7 crashesIpAl!

Would you get on that airplane?




Impediments To Improvement

Tort Cases
Possible criminal complaint for a mistake that results in death
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Case of Erncropp

Sunday Staffing

Computer System had been down all morning
Nursing demanded solution immediately

RPhsaw bag of empty NS on table

Techpician tvestified she had,toRi,Dhthqt something was
OOSANRE | 02dzu UKS ol 3o
Chemo prepared with 23.5% (Concentrated Saline)

<
-
o
[
Ry
o
—
~~
(o]




¥10¢/0T/9

Emily Jerry



Penalty

Pharmacy License permanently revoked
Guilty plea to involuntary manslaughter

Convicted felon
6 months in prison
6 months home arrest
3 years probation
400 hours of community service
$5,000 fine
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Will Robotics Make Things Safer?

A Dispensing Robots Fill with close to six sigma accuracy!
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Anatomy of a Robot

Cells

= Universal for all tablets and capsules

= On-site calibration and cleaning

= No air pressure mechanism used to dispense pills

= Large capacity—Single cell: 676 cc; Extended cell: 1,900 cc
- Robotic Cell Multiplexor (RCM): 1,900 cc

Vial Dispensers

= Time-saving bulk load dispenser supports 13 vial types and
holds ~2 boxes of vials

= Vertical option offers ¢ front'back load

= 12-40 dram range available with bulk load; 12-60 dram range
available with vertical option

Extended cell

B R

vertical dispensers

Touchscreen
Monitor

initials indicate who
verified prescrigtions

Reports
= 50+ reports assist with andits, inventory management,
system utilization, and more

= Script Processing Totals Report (pie above) shows
allocation of staff in dispensing process

= Imventory Allocation A Report rec
slow moving drugs to remove and fast moving drugs to
Rt imizing sy L0

Open Control
Center |

Robaotic Arm

10 vial dispensing
= 99.46% sverage robot uptime

- Patented design promotes safety
= 99.70% counting accuracy

= No oss-contamination—direct cell

/

Labels

Maori, Russian, Spanish, or Thai

cassettes and blister packs

= Line drawing and description of drug on vial
= Standard label, perforated label, or reorder label for medication

= Auxiliary wamings available in Arabic, Chinese, English, French,

Robot ‘Cuntrnl Centers

Open Control Center
= Conveyor holds 30+ filled vials
+ Work area—three sizes available
= Includes four vial cap bins, report printer,

reference keypad, and cell label printer

Callating Controel Center
Collating Control Center

= 6- and 12-slot control center options—hold
70+/140+ filled vials

= Large work area for cell replenishment

= Collates prescriptions by patient name, priority,
or pharmacy-customized logic

- Batches prescriptions for delivery or LTC
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Pyxis MedStation 3500 system typical configuration




Will Computers Make
Systems More Safe?
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omputer Failure in Aviation
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San Francisco plane crash caused by pilot's
Inexperience with onboard computers

I e a2 e e e = L e = - 51 S| oy O i ]
By Aaron Souppouris & Fmail W @AaronlzSocial

Asiana: Secondary Cause of Crash Was Poor Software
Design

By Paul Risgler on 31 March 2014 m W Twreet ™ Share

Asiana says pilot error partly to blame for
San Francisco plane crash

By Stella Kim and Laura Smith-Spark, CrMN

M EDT

updated &:50 EDT, Wed April 2, 2014
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Operational Use of Flight Path

Management Systems

Final Report of the Performance-based
operations Aviation Rulemaking Committee/
Commercial Aviation Safety Team

Flight Deck Automation Working Group

September 5,2013
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Finding 4 Automated Systems.
Automated systems have been successfully used for many years, and have
contributed significantlyo improvements in safety, operational efficiency, and
precise flighpath managementHowever, pilot use of, and interaction with,
automated systems6 were found tee vulnerablan the following areas:
A Pilotssometimes rely too much on automated systems and may be reluctant tg
Intervene,
A Autoflightmode confusion errors continue to occur,
A[Theuse of informatiorautomationis increasing, including implementations
that mayresult inerrors and confusiorand
A FMSprogramming and usage errors continue to occur.

6/10/2014




Monthly Averages
Out Patient Orders ONLY
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Alerts Orders New

Prescriptions
mean | 99,018 &23,506) | 83,095 (x4,984) | 73,039 (x 4,21

Median 111,120 88,263 83,996




Why The Concern?

A Data indicates prescribers overrode over 90% of drug interact
alerts and 77% of allergy alerts.

A VA Data indicated a 12% increase in allergy overrides betwet
2001 and 20086.
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1. Baker DE, Medication Alert Fatigue: The potential for Compromised Patient
Safety Hospital Pharmacy 44:.46Qune 2009

2. Lin CP, Payne TH, Nichol WP, et al, Evaluating Clinical decision support sys
Y2YAUG2NARAY3I /th9 2NRSNI OKSOl 2 9SNNA
Affairs computerized patient record system. J Am Med InfAssoc
2008;15(5):626:26




Sample Pharmacist Alert

From actual patient RX renewal on 4/18/2013

***Significant*** Drug Interaction with Prospective Drug:
AMIODARONE HCL (PACERONE) 200MG TAB and
Clinic Order: ONDANSETRON HCL 2MG/ML 2ML (EXPIRED)
Schedule: NOW
Dosage: 4 MG(2 ML) 2MG/ML
Start Date: FEB 11, 2013@09:37
Stop Date: FEB 12, 2013@09:37
*** Refer to MONOGRAPH for SIGNIFICANT INTERACTION CLINICAL EFFECTS

Display Interaction Monograph? No// NO
Do you want to Continue? Y//y YES
Do you want to Process medication
AMIODARONE HCL (PACERONE) 200MG TAB: P/l ROCESS
Enter your Current Signature Code:  SIGNATURE VERIFIED
Press return to continue:
Now creating Pharmacy Intervention
for AMIODARONE HCL (PACERONE) 200MG TAB
PROVIDER:
RECOMMENDATION: 8 NO CHANGE
See 'Pharmacy Intervention Menu' if you want to delete this
intervention or for more options.
Would you like to edit this intervention ? N// O
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Sample Pharmacist Alert

From actual patient RX renewal on 4/18/2013

***Critical** Drug Interaction with Prospective Drug:
ASPIRIN 81MG EC TAB and
Clinic Order: KETOROLAC TROMETHAMINE 30MG/ML INJ SEXPIRED)
Schedule: NOW
Dosage: 30MG/1ML
Start Date: APR 14, 2013@02:03
Stop Date: APR 15, 2013@02:03
Concurrent use of multiple dose kétorolacwith other nonsteroidal
anti-inflammatory agents (NSAIDs) or aspirin may result in an increase in
NSAIBrelated side effects.(1)
Display Interaction Monograph? No// NO
Do you want to Continue? Y// ES
Do you want to Process medication
ASPIRIN 81MG EC TAB: P// ROCESS
Enter your Current Signature Code: SIGNATURE VERIFIED
Press return to continue:
Now creating Pharmacy Intervention
for ASPIRIN 81MG EC TAB
PROVIDER:
RECOMMENDATION: 8 NO CHANGE
See 'Pharmacy Intervention Menu' if you want to delete this
intervention or for more options.
Would you like to edit this intervention ? N// O
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Pharmacist Intervention

VISTA Tampa [vista.tampa.med.va.gov)
File Edit Conmection Colors Macra Setup  Help
= ik = | ¥ WP | Sy Capture On/0f 2 SetCaptureSize More Vista gl 132 @@ 80 >

***Critical*** Drug Interaction with Prospective Drug:
DILTIAZEM (INWOOD) 3@@MG SA CAP and

Local RX#: 3847@701C
Drug: SIMVASTATIN 20MG TAB (Active)
SIG: TAKE ONE-HALF TABLET BY MOUTH AT BEDTIME FOR
CHOLESTEROL
Processing Status: Released by CMOP on @1/28/13@1714
Last Filled On: ©2/07/13
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Pending Drug: SIMVASTATIN 2@0MG TAB
SIG: TAKE ONE-HALF TABLET BY MOUTH AT BEDTIME FOR
CHOLESTEROL

Concurrent diltiazem may result in elevated levels of lovastatin(1) or
simvastatin, (3) which may result in rhabdomyolysis.

Display Interaction Monograph? No// NO

Do you want to Continue? Y// |}

29942, 30 B | ¥TSO0-7 -- vista kampa.med.va.gov via SECURE SHELL [\water treatment tampa - Google Maps - Google Chrome Jurn




Pharmacist Intervention

YISTA Tampa (vista.tampa.med.va.gov)
File Edit Connection Colors Maco  Setup  Help

=N «T=| ¥ K2 | 2y Captue On/Of =2 SelCaplueSize Mareista ol 132 0 | b @

Processing Status: Released by CMOP on @1/28/13@1714
Last Filled On: @2/@7/13

Pending Drug: SIMVASTATIN 20MG TAB
SIG: TAKE ONE-HALF TABLET BY MOUTH AT BEDTIME FOR
CHOLESTEROL

Concurrent diltiazem may result in elevated levels of lovastatin(1) or
simvastatin, (3) which may result in rhabdomyolysis.

Display Interaction Monograph? No// NO
Do you want to Continue? Y// y VYES

Do you want to Process medication

DILTIAZEM (INWOOD) 3@0MG SA CAP: P// ROCESS _

Enter your Current Signature Code: SIGNATURE VERIFIED _

Press return to continue: _

Now creating Pharmacy Intervention

29956, 11 »  |¥TS00-7 -- vista.tampa.med.va.gow via SECURE SHELL Murm Hold
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Pharmacist Intervention

VISTA Tampa [vista.tampa.med.va.gov)

Fil= Edit Connection Colors Macro  Setup  Help

=Y «@=| 7 | K2 | S Capture On/OF 722 SetCaptureSize Moreista o 132 = 80 | » @

Enter your Current Signature Code: SIGNATURE VERIFIED

Press return to continue:
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Now creating Pharmacy Intervention
for DILTIAZEM (INWOOD) 3@@MG SA CAP

PROVIDER: | _

RECOMMENDATION: 8 NO CHANGE

See 'Pharmacy Intervention Menu' if you want to delete this
intervention or for more options.

Would you like to eerention ? N// y VYES _

PROVIDER:
PHARMACIST: COBLIO,NICHOLAS A// Cm———
DRUG: DILTIAZEM (INWOOD) 3@@MG SA (Mh _

INSTITUTED BY: PHARMACY//

INTERVENTION: CRITICAL DRUG INTERACTION// “other _
1 OTHER FOR INTERVENTION
2 OTHER FOR RECOMMENDATION

29977, 5 b |¥T500-7 -- vista.tampa,med.va.gov via SECURE SHELL Murmn Hold




Pharmacist Intervention
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