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Definition of e-Prescribing:Definition of eDefinition of e--Prescribing:Prescribing:

“the use of computing devices to enter, modify, review, and 
output or communicate drug prescriptions”
– eHealth Initiative e-prescribing report, April ’04

“computerized systems that clinicians use to prescribe 
medications”
– RAND Expert Advisory Panel on e-prescribing

Schiff & Rucker, JAMA ’98
– Called for elimination of prescriptions “written by hand”
– No call for elimination of routing by land

For better or worse…
– Increasing association of “e-prescribing” with routing aspects
– MMA e-prescribing rules only applicable if data transmission (?)
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Connected e-Prescribing: Pre- vs. Post-PrescriptionConnected eConnected e--Prescribing: PrePrescribing: Pre-- vs. Postvs. Post--PrescriptionPrescription

Physician Practice PBM or Plan

Retail or Mail Pharmacy

Rx

EMR or eRx System

RxHub

Request 
Eligibility,
Drug History

Response

AA

Formulary
Database

AA

Claims Processing System -
benefit plan rules, 
formulary, history

Pharmacy Dispensing 
System

SureScripts,
Proxymed,
NDC,WebMD

BB New Rx

CC
Refill Request
Refill Auth/Denial
Change Request
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The eHI Pyramid (Problematic)The eHI Pyramid (Problematic)The eHI Pyramid (Problematic)

.
.Electronic Reference

Stand-alone Prescription Writer

Prescription Writer w/Data

Medication Mgmt

Connected

EHR

Source: eHealth Initiative
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CITL ACPOE ReportCITL ACPOE ReportCITL ACPOE Report

$29B in savings from ubiquitous e-prescribing
– $27B from reduced drug spend; $2B from ADE prevention
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Certification (Still in Infancy)Certification (Still in Infancy)Certification (Still in Infancy)

Needed for P4P, reimbursement, ensure interoperability

CCHIT

HL-7

RAND consensus criteria

CDS in e-prescribing task force
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11/05 Actual Rules

MMA (Part D): e-Prescribing RulesMMA (Part D): eMMA (Part D): e--Prescribing RulesPrescribing Rules

Feb ‘05: Proposed Foundation Standards
– NCPDP SCRIPT New Rx, Refill Request/Response

– X12N 270/271 Eligibility Request/Response

– Drug History (RxHub SCRIPT-like format in process for NCPDP approval)

– Formulary and Benefits (in process for NCPDP approval)

Deadline for 
Secretary to 

develop 
ePrescribing 

Standards

Sept 1, 2005 Jan 1, 2006 Apr 1, 2007 Apr 1, 2008 April 2009

Launch 1-yr 
voluntary 

ePrescribing 
pilot program; 
plans can offer 

P4P

Evaluation 
results of pilot 

program due to 
Congress

Deadline for 
Secretary to 
finalize and 

release 
standards

All Medicare 
providers using 

ePrescribing 
must adopt 

finalized 
standards

Prior Auth
Fill / No Fill
Coded Sig
RxNorm

+
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Prescription History Transaction StandardPrescription History Transaction StandardPrescription History Transaction Standard

“HHS should actively participate in and support 
rapid development of an NCPDP standard for a 
medication history message for communication from 
a payer/PBM to a prescriber, using the RxHub 
protocol as a basis.”

NCVHS Recommendation:
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Katrina ReliefKatrina ReliefKatrina Relief

http://www.katrinahealth.org
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Commission on Systemic InteroperabilityCommission on Systemic InteroperabilityCommission on Systemic Interoperability

“fully interoperable drug record for every American by 2010”
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JCAHO 2005 Reconciliation NPSGJCAHO 2005 Reconciliation NPSGJCAHO 2005 Reconciliation NPSG

“During 2005, for full implementation by 
January 2006, develop a process for 
obtaining and documenting a complete 
list of the patient's current medications 
upon the patient's admission…”

Goal:  Accurately and completely reconcile medications 
across the continuum of care

http://www.jcaho.org/accredited+organizations/hospitals/npsg/05_npsg_hap.htm
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RxHub OverviewRxHub OverviewRxHub Overview

Founded 2001 as electronic information exchange 

Three largest pharmacy benefits managers (PBMs)
– Medco, Express Scripts, AdvancePCS (Caremark) 
– 140+ million covered lives (80% of commercial market)

Mission
– Deliver outpatient Rx benefit information to point-of-care
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Regional Coverage by RxHub MPI (12/04)Regional Coverage by RxHub MPI (12/04)Regional Coverage by RxHub MPI (12/04)

Monmouth-Ocean, NJ 89.4% (1.02 / 1.14M)
Nassau-Suffolk, NY 84.8% (2.34 / 2.76M)
Bergen-Passaic, NJ 81.9% (1.13 / 1.38M)
Newark, NJ 75.8% (1.56 / 2.05M)
Philadelphia 74.5% (2.87 / 3.85M)
Baltimore/DC 73.9% (3.40 / 4.61M)
New York, NY 69.8% (6.50 / 9.31M)
New Haven-Bridgeport, CT 66.7% (1.11 / 1.66M)
Detroit, MI 64.8% (2.89 / 4.46M)
Columbus, OH 63.4% (0.97 / 1.54M)
Boston, MA 60.7% (3.14 / 5.18M)
Pittsburgh, PA 59.5% (1.40 / 2.36M)
St. Louis, MO 57.6%
Austin, TX 54.5%
Cleveland, OH 53.9% (1.21 / 2.24M)
West Palm Beach, FL 53.5%
Milwaukee, WI 52.7%
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Connected to RxHubConnected to RxHubConnected to RxHub

A4
Allscripts*
Athena
Bond Medical
Cardtronic
Cerner
DrFirst.com*
HealthRamp*
HEALTHvision*
InstantDX*
iScribe*
McKesson

Caremark/APCS* 
Express Scripts*
Medco Health Solutions*
SXC
CAQH*

*   In production

MDanywhere
MedPlus*
MedPort
NextGen*
Phytel
ReCare
Relay Health
RxNT*
RxRite
SafeMed
ScriptRx
Wellinx
ZixCorp*

eRx / EMR Vendors PBMs / Health Plans

Barnes*
Regenstrief / IHIE*
Medsinfo-ED*
Siemens

Hospitals / HIEs / Distributors
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Formulary Data TransferFormulary Data TransferFormulary Data Transfer

PBM

PBM

PBM

Clinic System
(eRx, EMR)

Distribution list lookup

Formulary 
Loaded

Formulary 
Loaded

Formulary 
Loaded

Formulary Loaded

Formulary Loaded

Formulary Loaded

Formulary Data
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Member ID Load

Member ID Load

Member ID Load

RxHub Master Person Index (MPI)RxHub Master Person Index (MPI)RxHub Master Person Index (MPI)

PBM

PBM

PBM

140 Million 
Patient

MPI

Clinic System
(eRx, EMR)

19

Eligibility-driven FormularyEligibilityEligibility--driven Formularydriven Formulary

PBM

PBM

PBM

Multiple responses 
combined

Clinic System
(eRx, EMR) Eligibility Request

Unique 
patient 

identification

Eligibility Request

Eligibility Request

Eligibility Response

Eligibility Response

Eligibility 
Response
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Rx Claims History (via eRx application)Rx Claims History (via eRx application)Rx Claims History (via eRx application)

PBM

PBM

PBM

Medication 
History 
Request

Medication History 
Request

Med History  
Response

Medication History 
Response

Clinic System
(eRx, EMR)
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Two ExamplesTwo ExamplesTwo Examples

A4
Allscripts*
Athena
Bond Medical
Cardtronic
Cerner
DrFirst.com*
HealthRamp*
HEALTHvision*
InstantDX*
iScribe*
McKesson

Caremark/APCS* 
Express Scripts*
Medco Health Solutions*
SXC
CAQH*

*   In production

MDanywhere
MedPlus*
MedPort
NextGen*
Phytel
ReCare
Relay Health
RxNT*
RxRite
SafeMed
ScriptRx
Wellinx
ZixCorp*

eRx / EMR Vendors PBMs / Health Plans

Barnes*
Regenstrief / IHIE*
Medsinfo-ED*
Siemens

Hospitals / HIEs / Distributors
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Rx Claims via eRx app: Example 1Rx Claims via Rx Claims via eRxeRx app: Example 1app: Example 1
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Remember the JCAHO NPSG?Remember the JCAHO NPSG?Remember the JCAHO NPSG?

“During 2005, for full implementation by 
January 2006, develop a process for 
obtaining and documenting a complete 
list of the patient's current medications 
upon the patient's admission…”

Goal:  Accurately and completely reconcile medications 
across the continuum of care

http://www.jcaho.org/accredited+organizations/hospitals/npsg/05_npsg_hap.htm
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Claims-based Rx History (Standalone “Report”)ClaimsClaims--based Rx History (Standalone based Rx History (Standalone ““ReportReport””))

PBM

PBM

PBM

Medication 
History 
Request

Medication History 
Request

Med History  
Response

Medication History 
Response

Hospital, ER
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Sample Claims History Text ReportSample Claims History Text ReportSample Claims History Text Report
RxHub Patient Filled Prescription Report:

Patient ID: PATID1234
Name: JONES, WILLIAM A.
Address: 1200 N ELM STREET

GREENSBORO, NC 27401-1020
DOB: 06/15/1961 Gender: Male

Filled Prescription Date Range: 08/01/2002 – 08/01/2003

CAUTION: Certain information may not be available or accurate in this medication claims history, 
including over-the-counter prescriptions, prescriptions paid for by the patient or non-
participating sources, or errors in insurance claims information. The provider should 
independently verify medication history with the patient.

----------------------- FILLED PRESCRIPTION SUMMARY -------------------
Summary:
Drug Name: Strength Oldest Most Recent #of

Dosage Fill Date Fill Date Fills
HYDROCHLOROTHIAZIDE 50 MG 07/01/2002 08/01/2003 2
INSULIN 100 U/ML 08/01/2002 08/01/2003 13
GLUCOVANCE 2.5/500 12/15/2002 07/25/2003 8
GLUCOTROL XL 10 MG 8/01/2002 07/20/2003 12
PREVACID 30 MG 10/23/2002 06/30/2003 7

15 MG 09/23/2002      09/23/2002 1
SLOW K 10 MG 10/29/2002 06/29/2003 6

----------------------- FILLED PRESCRIPTION DETAIL --------------------
HYDROCHLOROTHIAZIDE 
Drug: HYDROCHLOROTHIAZIDE 50 mg Filled:   08/01/2003
Form: 50 mg TABLET
Quant: 30 Days:     60   
Pharm: JOES PHARMACY #02236 Source:   PBM A
MD/DO: JEFFRIES,RHONDA
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RxHub Transaction Volume, by YearRxHub Transaction Volume, by YearRxHub Transaction Volume, by Year

* Through end of Sept ‘05

260,18065,947------Med Hx (acute)

1,415,593416,304100,552146Med Hx (eRx)

17,342,7677,491,4373,993,1011,696,381Eligibility

2005*200420032002

(10,000:1)        (40:1)              (20:1)               (12:1)
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Elig & Med Hx Transactions Past 12 Months EligElig & Med & Med HxHx Transactions Past 12 Months Transactions Past 12 Months 
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Evaluative Experience w/ Rx ClaimsEvaluative Experience w/ Rx ClaimsEvaluative Experience w/ Rx Claims

> 2M ambulatory care transactions: 0 impact evals

300K acute care transactions: early evals only
– Barnes
– Regenstrief / IHIE
– Medsinfo-ED

31

Medsinfo-EDMedsinfoMedsinfo--EDED
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Lessons Learned (Largely Logistical)Lessons Learned (Largely Logistical)Lessons Learned (Largely Logistical)

Patient coverage (e.g., PBM participation)

Prescription coverage (e.g., OTC, cash)

Filtered drugs (HIV, mental health, substance abuse)

Missing allergies, indications, SIG

Testing barriers (HIPAA)

Consent workflow

Technical / transaction standard issues
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Rx Claims & Detection of Non-complianceRx Claims & Detection of NonRx Claims & Detection of Non--compliancecompliance

231 visits with or without 6 months Rx claims 
(random)

Mean age 61 yrs; 5.5 drugs per patient

Abstractor-detected non-adherence: 57% vs. 58%

MD-detected non-adherence: 30.5% vs. 0% (p<.001)

Drug changes: 1.3 vs. 0.3 (p<.001)
– Dose changes, drug additions, discontinuations (all p<0.05)

46% of MDs saved 1-3 min per encounter
– 3% saved 4-6 minutes

Henry Ford Health System Clinics

Bieszk, Nella et. al. Detection of nonadherence through review of 
pharmacy claims data Am J Health-System Pharm. 60:360-366, 2003.
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Frequency of Incomplete Medication HxFrequency of Incomplete Medication Frequency of Incomplete Medication HxHx

Lau, H.S., et al., The completeness of medication histories in hospital medical records of 
patients admitted to general internal medicine wards. Br J Clin Pharmacol, 2000. 49: 597-603. 

304 patients admitted to general internal medicine
– Mean age 71 yrs

Compare meds in chart with pharmacy records
– Resolve discrepancies via patient interview

Admission records included 1196 drugs
– Additional 518 in pharmacy records (410 in active use)

61% of patients with at least one drug missing
– 33% with two or more

The Netherlands
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Medications Omitted from History (Lau)Medications Omitted from History (Lau)Medications Omitted from History (Lau)

14537Digoxin
241146H2-blockers
13648ACE-inhibitors
251456Nitrates
9557B-Blockers

191368Oral antidiabetics
161168Furosemide
383181NSAIDs
3340121Benzodiazepines

% ErrorOmission
Frequency

Use
FrequencyMedication

Lau, H.S., et al., The completeness of medication histories in hospital medical records of 
patients admitted to general internal medicine wards. Br J Clin Pharmacol, 2000. 49: 597-603. 
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Pharmacist-augmented Medication HxPharmacistPharmacist--augmented Medication augmented Medication HxHx

Nester, T and Hale, L. Effectiveness of a pharmacist acquired medication history in 
promoting patient safety Am J Health-System Pharm. 59:2221-2225, 2003.

Pharmacist vs. usual Rx intake (n=100)
– Pharmacists: 13.4 + 6.7 minutes on intake interview
– Nurses: 24.3 + 19.8 minutes

Pharmacists improve accuracy of Rx history
– Clinical intervention 34% vs. 16%
– Mean intervention per pt: 0.6 vs. 0.22
– Route/dosage discrepancies (5 vs. 2), therapeutic 

duplications (3 vs. 0), incomplete/missing (14 vs. 5) 
– Still needed to call pharmacy ¼ of the time

Wichita State (760 bed, tertiary care)
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Benefits: SummaryBenefits: SummaryBenefits: Summary

Medication histories often incomplete
– (what you don’t know can hurt your patients)

Pharmacist-augmented histories solve this
– Only 3% of hospitals have implemented ($$$, labor…)

Claims history provides low-cost surrogate

Non-compliance detection: likely substantial

Efficiency dividend: TBD

Errors prevented and associated $$ savings: TBD
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Knowledge GapsKnowledge GapsKnowledge Gaps

Discrepancy analyses

Impact on non-compliance detection

Impact on drug treatment decisions

Efficiency
– Medication history intake (acute and ambulatory care)
– Medication list maintenance (ambulatory care)
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Ohio Coverage by RxHub MPI (6/05)Ohio Coverage by RxHub MPI (6/05)Ohio Coverage by RxHub MPI (6/05)
MSA Population In RxHub MPI %

Akron 705,940 294,579 41.7%
Canton-Massillon 401,163 141,124 35.2%
Cincinnati, OH-KY-IN 1,230,306 501,507 40.8%
Clevelnd-Lorain-Elyria 2,241,254 1,105,331 49.3%
Columbus 1,540,591 911,308 59.2%
Dayton-Springfield 954,267 469,195 49.2%
Hamilton-Middletown 325,819 157,471 48.3%
Huntington-Ashland 62,035 26,666 43.0%
Lima 161,422 77,535 48.0%
Mansfield 179,996 89,001 49.4%
Parkersburg-Marietta 64,513 27,188 42.1%
RURAL OHIO 2,136,206 1,010,350 47.3%
Steubenville-Weirton 76,712 25,927 33.8%
Toledo 614,641 357,818 58.2%
Wheeling 68,610 34,593 50.4%
Youngstown-Warren 589,527 253,551 43.0%

Ohio Total 11,353,002 5,483,144 48.3%
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MedPlus
OnCallData

Allscripts

RxHub MPI Eligibility Hits (Jan->July, 2005)RxHub MPI Eligibility Hits (JanRxHub MPI Eligibility Hits (Jan-->July, 2005)>July, 2005)

Canton-Masillon 21K
Cincinnati 52K
Cleveland-Lorrain-Elyria 43K
Columbus 9K
Dayton-Springfield 27K
Toledo 364K
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Ohio State and SiemensOhio State and SiemensOhio State and Siemens

PBM

PBM

PBM

Multiple responses 
combined

Hospital, ER

Unique 
patient 

identification

Rx History Request

Rx History Request

Rx History Response

Rx History Response

S
I
E
M
E
N
S

H
D
X

OSU

Hosp 2

Hosp 3

Hosp n

Rx Hist
Request

Rx History 
Response
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