Implementation of a decision-
support system (SafeRx)
for safer drug therapy
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Why Learn about
Adverse Drug Reactions (ADR)?

= Over 2 MILLION serious ADRs yearly
= 100,000 DEATHS yearly
= ADRs 4th leading cause of death ahead of

pulmonary disease, diabetes, AIDS,
pneumonia, accidents and automobile deaths

= Ambulatory patients ADR rate—unknown

= Nursing home patients ADR rate—
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm114848.htm
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Costs Associated with ADRs

= $136 BILLION yearly

= Greater than total costs of cardiovascular or
diabetic care

= ADRs cause 1 out of 5 injunes or deaths per
year to hospitalized patients

= Mean length of stay, cost and mortality for
ADR patients are DOUEBLE that for control
patients
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm114949.htm
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Why Are There So Many ADRS?

= Two-thirds of patient visits result in
a prescription

= 2 8 BILLION outpatient prescriptions
(10 per perseon 1n the United States) filled
in 2000

= ADRs increase exponentially with
4 or more medications
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm114977.htm
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Characterization of New Drug’s
Safety Profile Before Marketing

= Most drugs approved by FDA with average
of 1500 patient exposures

= Some drugs have rare toxicity profiles
(bromfenac hepatotoxicity 1 in 20,000
patients)

= For drugs with rare toxicity. more than
100,000 patients must be exposed to generate
a signal 1.e. after drug 1s marketed

Friedman WA &1 al. JAdda 1999 2871 18] 1T 281734


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm115973.htm
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AHRa Figure 1. Types of adverse drug events (ADEs)* In
ghdvancing U.S. hospitals, by broad category, 2004
Health Care
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(neuropathy or
dermatitis dueto
drugs)
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*Based on a total of 1.211,100 hospital stays with at least one ADE recorded.
source: AHRQ, Center for Delivery, Organization, and Markets, Healthcare Cost and Utilization Project, Mationwide Inpatient Sample, 2004,
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__sjﬂnq Figure 2. Distribution of adverse drug events (ADEs),
hdvancing, | by patient age, 2004

Health Care

@07 m18-44 o4564 mA65+

60

T 555

435 A
& 350 338
T
= 30 A 2F 9
[
o

19 1

32
g |
Adverse effects™ Pois oning™ All patients (with and without

ADEs)

*Adverse effects = effects of drugs properly administered in therapeutic or prophylactic dosage.
* Poizoning = accidental overdose, wrong drugs given or taken in error, drugs taken inadvertently.

source: AHRC, Center for Delivery, Organization, and Markets, Healthcare Caost and Utilization Project, Mationwide Inpatient Sample, 2004,
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Figure 4. Most common specific causes of adverse
drug events (ADEs)* in U.S. hospitals, 2004
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* More than one event can be recorded during a hospital stay. This is based on a total of 1,364,100 events in 1,211,100 hospital stays with
at least one ADE event recorded.

source: AHRC, Center for Delivery, Organization, and harkets, Healthcare Cost and Utilization Project, Mationwide Inpatient Sample, 2004,
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AHRQ Figure 5. Most common specific causes of ADEs* in
Advancing U.S. hospitals, by type of ADE, 2004
Health Care
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* Mlare than one event can be recorded during & hospital stay. This is based on a total of 1,364 100 events in 1,211,100 hospital stays with
at least one ADE event recorded.

source: AHRG, Center for Delivery, Organization, and Markets, Healthcare Cost and Utilization Project, Mationwide Inpatient Sample, 2004,




Computerized physician order entry
- CPOE

CPOE BENEFITS

CPOE Eliminates: [
handwriting errors

Rx order travel time to pharmacy ] g




CPOE

CPOE BENEFITS

CPOE Eliminates:
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CPOE

CPOEK BENEFITS

CPOE Facilitates ol 5o
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integration of CDSS %

iIntegration with Pt. record




CPOE

CPOE BENEFITS

CPOE facilitates:

Analysis of patient and
Rx data




CPOE

Medscapes www.medscape.com
No. Errors
(No. per Pt. Discharge)
Before CPOE After CPOE

Cause of Error System System I
Prascribing 28(0.014) 12 {0.008) 006
Linit order procassing 40100141 200018 040
Phamacy order procassing F4i0.027 a0 (0,053 <001
Computerized order entry MA 17 10.070] MA
Preparaticn 1 {=0.001) {0,000 043
Dispansing O (00032 2 (0.001) 017
Dialivary 120,005 4 (0.002) 0.22
Administration R4(0.019) 42 (0.025) 0.24
Clinical monitoring F0001) | (0007 041

*MA = not applicatie,

sourca: Am J Haalth-5yst Pham @ 2005 Amancan Socaly of Haalth-5ystem Phamacists




Types of Unintended Consequences of
Computerized Provider Order Entry
Systems

More or new work for clinicians

Unfavorable workflow issues

Never-ending system demands

Problems related to persistence of paper orders

Unfavorable changes in communication patterns and
practices

Negative feelings toward the new technology
Generation of new types of errors

Unexpected changes in an institution's power structure,
organizational culture, or professional roles

Overdependence on the technology



Clinical decision support system-
CDSS

A clinical decision support system (CDSS) links health
observations with medical knowledge in order to assist
clinicians in decision making.

The embedding of a CDSS into patient care workflow
offers opportunities to reduce medical errors as well as
to improve patient safety, to enhance drug selection and
dosing, and to improve preventive care. It is less certain
whether a CDSS can enhance diagnostic accuracy.

A CDSS can assist clinicians in reducing some errors
and costs.



Clinical decision support systems-
CDSS

1. Access to accurate clinical data.

« 2. Access to pertinent medical knowledge.

3. Abllity to use appropriate problem
solving skills.



CDSS

* An effective CDSS involves six levels of
decision making: alerting, interpreting,
critiguing, assisting, diagnosing and
managing.

» Alerts are a vital component of a CDSS.
Automated clinical alerts remain an
Important part of current error reduction
strategies that seek to affect the cost,
guality, and safety of health care delivery



CDSS

Several practical factors contribute to the
success of a CDSS:

considering the potential impact on clinical
workflow.

creating an intuitive and configurable user
interface.

delivering decision support in real time at the
point of care.

providing actionable |
alerts/reminders/recommendations that are
succinct and relevant to patient care.



CDSS
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http://www.intechopen.com/source/html/6865/media/image2.jpeg
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SafeRx system — for safer drug
therapy

* ODbjectives: To improve the safety of drug
therapy in Sheba Medical Center by
Implementing a clinical decision support
system that provides on-line alerts with
respect to different aspects of drug errors.



SafeRx- for safer drug therapy




SafeRx —for safer drug therapy

The SafeRx system interfaces with Chameleon and iIMD soft
electronic medical records.

The system database relates to the updated Sheba drug catalogue.
Data source: Micromedex® and Lexicomp®, FDA alerts and drug
leaflet (manufacturer).

The system database is constantly updated by clinical pharmacists
supervised by a team of Sheba clinical pharmacologists.

The alerting system is flexible and can be adjusted to the specific
needs of each department.



SafeRx — for safer drug therapy

For each new department: introduction of the system in a
“silent mode” (alerts are not presented to the users)

Primary analysis of provided alerts after 4 weeks of
“silent mode” operation.

Alerts customization to specific user according to his
needs coupled with recommendations by the steering
committee of clinical pharmacologists and pharmacists.

Operation of the system with alerts presented to all
users.

Primary feedback from all users after 4 weeks of
operation.

Continuous re-adjustment of alerts provided according to
needs.



Example: Drug-drug interaction

3 -- Web Page Dialog

Clinscode Healtheate IT solutons | PhamaBase Ver. 80.17 (260 611) | Presenphion mformation

Drug - drug mteraction

SEVERLY level

New medication

Interacting mechcation

Clingcal effect

AMIODARONE HCL

WARFARI 50DIUNM

The concurrent adinistration of amsodarone and warfarn creases
wartar concetdrafions. Consder frequent INE follow-up and wartarm
dose rechuction by 23-50%. Even after tts discontimation, amiodarons may
aftect warfarn metabolism for several weeks




Example: Dose-adjustment

3 -= ¥eb Page Dialog

Clinicode Healtheare IT solutions | PharmaBase Ver. £0.1.7 (260611) | Prescnption information

HNew medication |Infr::nnation

OFLOXACIN (TAELET) Ry 200MG PO x 1 | Based on the latest lab result (serum creatmine: 3mg/dL), eGFR = 24 mlitin/1. 73m2 (MDED)
Adjustment for CrCl (general guidance): CrCl 20-50: Administer usual dose every 24 hours,

Drug - drug interaction

Severty level [I\Tew medication i[nteral:l:ing medication Clinical effect

Concurrent use of quinolones may mcrease the hypoprothrombmermic

Moderate OFLOXACIN WARFARIN SODIUM
effects of anticoagulants, which may result i an mereased nsk of bleeding.




Implementation of SafeRx Iin Sheba
Medical Center-Current status

* Full operation:

« Internal Medicine departments (6).
« Surgery departments (3).

« Orthopedic departments (2).

« Psychiatric departments (3).

* Neurology (1).

* Oncology (1).

 General ICU (1).

« Pediatric cardiac ICU (1).

« Plastic surgery department (1).
 Hemato-oncology department (1).
« Bone marrow transplantation department (1).



Implementation of SafeRx Iin Sheba
Medical Center-Current status

* Silent mode operation

* Urology (1)

* Neurosurgery (1)

* Pediatric ICU (1)

 Emergency department (1)

* Dermatology (1).

 Geriatric rehabllitation department (2)



Interim analysis (Jan-Mar 2013)
Alerts in 6 Internal Medicine departments

 Total number of prescriptions: 56,701

18,431 prescriptions (32.5%) triggered a mean of 1.2 alerts

Duplicate
n=5,558
25%

Total
n=22,051




Interim analysis (Jan-Mar 2013)
Alerts in 3 Psychiatry departments

 Total number of prescriptions: 5,156

3,023 prescriptions (58.6%) triggered a mean of 1.1 alerts

Duplicate
n=2,345
71%
Total
n=3,304




Acceptance rate

« 1,634 (6.4%) of 25,355 alerts were accepted
by prescriber
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Acceptance rate (%) by alert type



Interim analysis of results

Internal Medicine Departments
% prescription with alerts

60%

N=9871

50%

40%

N=135703 Silent Mode

30%

52%

20%

(n=5133)

10%

0%




Interim analysis

Internal Medicine Departments
%of prescriptions with major drug-drug
Interaction alert

4.00%
Silent mode - 3.00%
Full operation
3.2% 2.00%
0.4% (n=316)
[ ]  0.00%

N=135703 N=9871




Implementation of SafeRx Iin Sheba

Medical Center- Future plan

Full operation in all departments of the General
hospital — End of 2013.

Silent Mode In all departments of rehabilitation
nospital obstetrics and gynecology and pediatric
nospital- March 2014.

~ull operation in all departments of rehabilitation
nospital obstetrics and gynecology and pediatric
nospital- July 2014.

~ull operation in all outpatient clinics-End of
2014.




Implementation of SafeRx Iin Sheba
Medical Center- Future plan

* Development of new modules:
* Drugs In pregnancy

* Drugs In lactation

 Allergy



