Enhancing Patient Safety and

The Medication Dispensing Process

Military pharmacy has struggled with increasing prescriptions and slowly decreasing staffing and space over the last several years.  In 1999, TMA contracted with PUMA Systems for a Pharmacy Reallocation Study.  The study, completed in August 2000, compared the concentration of beneficiaries to DoD resources and proposed several suggestions to better utilize resources.  The DoD Pharmacy Board of Directors, composed of the Service Pharmacy Consultants, the TMA Pharmacy Program Director, and the Director of the Pharmacoeconomic Center, strongly supported many of the recommendations proposed in the Reallocation Study.  As the Triservice Pharmacy Consultants began to study some of the Reallocation Study proposals, they discovered that the entire medication process needed improvement.  With increased medication use and staffing shortages, the incidence of medication errors is continually increasing and placing patients at greater risk for adverse outcomes.  The primary goal for military pharmacy is to improve patient safety while improving the efficiency of the medication dispensing process.

Medication errors can occur at several stages of the medication process:  prescribing, dispensing, administering, and patient use.  The problems of prescribing with an incomplete patient medication profile had previously been identified.  The implementation of the Pharmacy Data Transaction Services (PDTS), completed in July 2001, provided the first complete patient medication profile.  All beneficiary prescriptions (retail, NMOP, and MTF) are now screened for drug interactions and overlapping therapy.  PDTS has significantly improved one aspect of the medication process, however several areas of the process still need improvement. 

Upon identifying areas for improvement, five objectives were prioritized:


1.  Medication error prevention by changing medication procedures, resulting from the review and evaluation of medication error reports.  Standardized medication error reporting with the implementation of USP’s MedMARx.


2.  Improved patient compliance and medication use through standardized patient medication education.   Patient medication information dispensed with all new prescriptions dispensed from an MTF with implementation of Lexmark printers.


3.  Decrease outpatient prescription dispensing errors and improve pharmacy personnel efficiency with the implementation of a standardized, automated prescription dispensing and checking system for all prescriptions.  Ensure the system integrates with existing systems (CHCS); provides standardized outpatient prescription barcode labeling throughout DoD; and provides medication identification and hard copy prescription checking imagery for all prescriptions, new and refill.


4.  Implement the most efficient, cost effective and standardized use of robotics in the outpatient prescription process, while following TMA guidance of a minimum 650 outpatient prescriptions per pharmacy per day (3,900 Rx/Wk).   Ensure equipment interfaces with dispensing and checking software and provides the same level of checking accuracy for all prescriptions.  Incorporate proposals from the Reallocation Study for interservice integration of resources.


5.  Ensure pharmacy technicians are fully trained to use the automated prescription dispensing and checking system (hardware and software) upon arrival at their first duty station.  Incorporate the prescription dispensing and checking system training into the pharmacy technician 3-level course. 

Medication Error Reporting & Prevention

MedMARx

Background.  MedMARx, developed by the United States Pharmacopeia Convention, Inc. (USP), is a secure web-based medication error database.  It is an easy to use, point and click method of reporting and tracking errors.  About one hour of training is required to use the system.  It allows pharmacy, nursing and risk management/quality assurance personnel to independently report and review errors.  The system ensures a standardized method for error reporting and allows for anonymity.  MTFs can obtain specific data only for their facility.  Standardized reporting allows facilities to compare their medication error data against data from like-facilities.  The system also sends out medication alerts, describing pertinent information, when sentinel or potential sentinel events are reported.  This early notification of possibly significant problem prone areas allows facilities to revise their present operating procedures, avoiding potentially life-threatening medication errors. 

Current Status.  The Army provided $500K over FY00 and FY01 to begin implementation at some DoD MTFs and to contract with USP to develop the MedMARx DoD Multi-Facility Module, Contract # DADA 10-00-P-1133.  The Multi-Facility Module is currently under development.  Presently all Army MTFs, and some Navy and AF MTFs are using MedMARx for medication error reporting.  The Army has paid for the first year’s subscription, approximately $2,000 per year per MTF (or $4,000 for 2 years), for 27 AF MTFs.  The current AF subscriptions include:


1.  Eglin AFB, FL

  2.  Keesler AFB, MS


3.  Langley AFB, VA

  4.  Andrews AFB, MD


5.  MacDill AFB, FL

  6.  Nellis AFB, NV


7.  Scott AFB, IL

  8.  Travis AFB, CA


9.  Lackland AFB, TX
 
10.  Wright-Patterson AFB, OH


11.  Offutt AFB, NE

12.  Aviano AB, Italy


13.  Elmendorf AFB, AK

14.  Grand Forks AFB, ND


15.  Incirlik AB, Turkey

16.  RAF Lakenheath, UK


17.  Luke AFB, AZ

18.  Misawa AB, Japan


19.  Mountain Home AFB, ID

20.  Osan AB, Korea


21.  Shaw AFB, SC

22.  Sheppard AFB, TX


23.  Spangdahlem AB, Germany

24.  USAF Academy, CO


25.  Yokota AB, Japan

26.  Barksdale AFB, LA


27. Minot AFB, ND

The Army is considering funding all DoD MTFs currently using MedMARx for an additional 2-year subscription.

Cost.  The minimum investment for the AF in FY01 would be approximately $4K/2 yrs. for funding the remaining 51 MTFs ($204K) for FY02-FY03 subscriptions.  If the Army does not continue to fund all existing DoD sites for FY02-FY03, the total AF cost for all MTFs would be $312.  USP estimates that subscription costs will increase approximately 5% every 2 years.  Funding for FY04 through FY08 will need to be included in future budgets.

Maximum AF costs would be:

FY02-FY03     FY04-FY05     FY06-07    FY08-FY09  

$312K              $327.6K          $344K       $361K

USP is considering giving DoD a large volume discount of 10-20%, which would offset the 5% inflationary increase.

Potential Benefits.  Standardized reporting and tracking of medication errors will improve MTF operating procedures, potentially decreasing the overall incidence of errors.  Facilities, using this system for approximately one year, report improvements in medication error tracking resulting in a decrease in medication error significance.  Upon receiving sentinel event information, one facility immediately revised their inpatient medication procedures realizing that the same life-threatening event could (and probably would) occur at their facility.  Although it is difficult to place a price on improving patient safety, the cost avoidance of just one life-threatening medication error could potentially pay for implementing this system throughout the AF.

Standardized Patient Medication Information

Lexmark Laser Printers

Background.  The passage by Congress of OBRA ’90 established the requirement to offer medication counseling, either written or oral, to all Medicare patients receiving prescriptions.  Over the last several years, the FDA has also mandated the dispensing of patient information for certain medications to all patients.  Providing medication information has now become a National Standard of Pharmacy Practice.  Patient education has been shown to positively influence treatment outcomes by decreasing patient non-compliance and improving patient medication use.  Using the Military Health System, beneficiaries have the choice to obtain prescriptions from any of the three venues.  Many of the retail network pharmacies provide written patient medication with new outpatient prescriptions.  The National Mail Order Pharmacy provides written patient medication information with every prescription.  Today, most AF pharmacies provide patients with written medication information only upon the patient’s request.  To ensure patients have readily available medication information, most AF pharmacies need a high speed, laser printer that can interface with CHCS. 

Current Method.  Most AF pharmacies currently use Data South dot matrix printers for producing prescription labels from CHCS.  Medication information sheets are printed at the patient’s request using an additional dot matrix printer.  Most CHCS printers were installed with the implementation of CHCS and would be considered near the end of the equipments’ life expectancy.  The CHCS medication information sheets are designed specifically for patient use.  Information includes, but is not limited to, indications, how to take the medications, what to do if a dose is missed, and adverse effects. 

New Method.  The Lexmark laser printer with the addition of the Pharmex DIMM is currently the only CHCS compatible printer for producing CHCS outpatient labels with a patient medication information sheet attached.  The precut label sheet is currently available from two companies and a DAPA contract is currently being completed.  The cost of this label sheet is approximately the same cost as the preprinted dot matrix label used today.  Some AF pharmacies are using this printer package with complete success and increased efficiency.  The outpatient prescription label produced by the Lexmark printer includes a barcode allowing for the implementation of prescription checking software.  Checking software has been demonstrated to significantly decrease medication dispensing errors and greatly improving patient safety.

Requirement.  The current requirement for AF pharmacies is 180 printer packages.  The attached excel workbook lists requirements by base and MAJCOM as of April 2001 (Atch 1).  Of the 180 printers, 30 printers are required for overseas facilities.  Some overseas facilities may require 220v, however each facility will need to be contacted to determine the exact number.  The manufacturer has completed a GSA contract, providing both 110v and 220v printers at the same price (Atch 2).  The listed printer is the most current model, released 18 June 2001.  The contract includes all items necessary for a complete, ready-to-use, printer package.  The distributor has agreed to list the printer package as one part number, which can be obtained by contacting them directly.  

Cost. 

     Printer Package:

$2,919 Each


(plus shipping)

     Approximate AF cost:
$525,420 Total


(plus shipping)

Potential Benefits.  Implementating laser printers using standardized labels provides three potential benefits.  First, therapy outcomes will be improved and medication adverse events avoided with increased patient medication education.  Second, the standardized barcode label will be compatible with prescription dispensing and checking systems, reducing the potential for medication errors.  Finally, many AF pharmacies currently have dot-matrix printers that came with CHCS implementation and are near the end of the equipments’ life expectancy.

Standardized Prescription Dispensing and Checking System

The PharmASSIST Enterprise System

Background.  The PharmASSIST Enterprise System is a prescription dispensing and checking system consisting of software, digital imagery scanning, workstations, auto-filling dispensers and robotic units.  The system is highly flexible, conforming to both bank-teller and assembly line dispensing.  Since the system is scalable, it can be designed for small volume pharmacies and configured with robotics for very large volumes.  In the civilian community, MerckMedco uses the system for their large mail order pharmacies and CVS for their retail pharmacies.  In the few DoD pharmacies currently using this system, it has improved the efficiency and accuracy of the prescription process and interfaced with CHCS as an overlay program.

System Overview.  Enterprise uses automation to guide the prescription filling process, helping to streamline procedural steps, and improve filling accuracy.  The system begins as the prescription enters the pharmacy.  After a hard copy prescription (civilian prescription) is typed into CHCS at the order entry workstation, the original prescription is scanned into the system.  Script Scanning associates the script image with the pharmacy management software system (PMSS) and initiates a paperless prescription process.  Once the script image is captured, it can be viewed at any time during the prescription filling process, including verifying or refilling.  Various workstations are used throughout the prescription process where the original prescription can be viewed, but require minimal space with the use of flat screen monitors.  For facilities with multiple outpatient pharmacies, the Script imagery databases can be synchronized between pharmacies.  This ensures that all prescriptions, including refills are always checked against the original prescription image.  Once the prescription is entered into CHCS, a barcoded prescription label is produced using the laser printer (with patient medication information, see Lexmark printers above) and the medication order is sent to the auto-filling workstation.  

At the auto-filling workstation, the prescription label barcode is scanned, the dispenser number and required bottle size displayed, and the correct dispenser enabled to release the pre-counted medication.  Each dispenser unit is controlled by it’s own computer card.  This design allows multiple dispensers to count medication at the same time but only release medication matching the current prescription label, ensuring accuracy.  Dispensers are programmed using NDC numbers that are stored in the program’s database.  The system blocks some dispensers from being used for other medication classes.  For example, dispensers containing pencillin products can never be used to dispense other medication classes.  This prevents cross contamination and possible adverse reactions.  If the prescription is filled manually, the label and medication container are scanned.  The NDC number database ensures the product is generically equivalent to the item listed on the label. This automated medication filling process significantly improves personnel efficiency and significantly reduces prescription filling time.

After the prescription if filled, it moves to the checking workstation.  The completed prescription is scanned, and then checked against a display of the correct product and original hard copy prescription.

System Evaluation.  The Enterprise system improves overall accuracy of the prescription dispensing process, significantly reducing typing and filling errors with digital imagery and barcoding.  Personnel productivity is greatly increased not only by streamlining the filling process, but also by reducing maintenance requirements.  Dispensers are highly flexible and easily changed to accommodate new medications.  With few moving parts, the dispensers are extremely quiet and practically dust free.  After extended use (typically years), the system notifies personnel of required cleaning.  The dispenser is returned to the company for cleaning and maintenance. A standard cabinet contains 50 dispensers that can be linked for fast moving medications.  This function allows personnel to fill dispensers only once daily.  Safety checks prevent prescriptions from being filled with the wrong medication.  The system also prevents dispensers from being filled with the wrong medication.  Until the correct medication bottle is scanned, the dispenser will not open to allow filling.  The system’s scalability makes it highly adaptable for all AF pharmacies.  The auto-fill dispensers require less space than current counting units, while containing more medication.  The system could be installed in most AF pharmacies with only moderate modifications.    

Requirements.  The attached spreadsheet lists estimated requirements, based on workload, to implement this system AF-wide.  Items requiring facility funding are any additional electrical outlets and network/CHCS computer lines.  The system does not require any facility redesigns to be implemented; however some facilities may already be scheduled for renovation.  Any renovation projects would be at the facility/MAJCOM’s expense.

Cost.  In combination with the implementation of Combined Refill Processing Center, approximately $12M will implement the Enterprise medication processing and checking system throughout the AF.

Potential Benefits.  This automated, highly integrated, medication processing and checking system will standardize the AF prescription process ensuring quality and accuracy.  The numerous safety protocols built into the system will provide practically error-free prescription dispensing, greatly enhancing patient safety. The system has been shown to decrease prescription filling time by 1.5, greatly increasing personnel productivity.  In civilian mail order pharmacies, personnel routinely fill over 200 prescriptions/person/day using this system.  Military personnel solely dedicated to prescription filling complete approximately 125 prescriptions/person/day. The flexibility and scalability of the Enterprise system make it adaptable to the current size and configuration of practically all AF pharmacies.  System design allows flexibility with increasing prescription workload.  Equipment estimates allow for a 10-15% increase in workload annually for 3 years without requiring additional equipment.  Currently, AF pharmacy prescription workload is increasing at a rate of 4% per year.  The Enterprise system has few moving parts, making it an easily maintained and quiet system.  Once a day dispenser filling is ensured by linking dispenser units, decreasing interruptions in the prescription filling process.  The requirement for workstation login allows tracking of personnel functions for the entire prescription process.  The system can be integrated with existing pharmacy systems, including CHCS (CHCSII), call-in refill systems, Translux systems, Q-matic systems, and other existing pharmacy automation software.  Daily synchronization of prescription imagery databases among all networked pharmacies ensures all prescriptions, including refill prescriptions, are filled and checked with the same safety protocols.  Cost to maintain this system in the out years will be approximately 50% of the current pharmacy automation equipment in use.  Implementation of this system will provide the AF with the highest quality, totally integrated, and overall efficient medication filling and checking system currently available.

Reallocation of Resources

Combined Refill Processing Centers

Background.  The pharmacy Reallocation Study, August 2000, identified the need to combine and reallocate DoD pharmacy resources.  The study focused on regionalizing the prescription refilling process.  The Triservice Pharmacy Consultants reviewed the study’s proposals, evaluated existing pharmacy automation equipment and systems, and identified potential combined refill processing center sites.  

System Evaluation.  This concept and the automated system were evaluated for the potential impact on several areas of the military system.


1.  Existing Prime Vendor Contracts.  Using the regional concept, prime vendor use would not change.  Proposed software will track inventory by facility (service) allowing for medication costs to be billed to separate Prime Vendor Accounts.


2.  Impact on Readiness Capability.  Joint staffing with current GS employees would have a positive effect on readiness capabilities.  Current procedure for large-scale deployments is to minimize the processing of new civilian prescriptions.  This has no affect on the current refill workload.  The combined refill processing centers will allow the continued processing of refill prescriptions, primarily by civilian employees, while restricting the influx of new prescriptions depending on the availability of military personnel.  This regional concept also ensures medication inventories required for military deployments are readily accessible to all MTFs on short notice.  Combining the prescription refill inventory for several military facilities within a close geographical area will decrease the overall inventory requirements while increasing the actual inventory available to any one facility.


3.  Effect on Patients.  The process is designed to be invisible to patients.  Patients will use existing call-in refill systems or Internet systems to request refills at a specific location.  The combined refill processing center will complete the patient’s request nightly and deliver the completed prescription refills to the requested location daily.  Refill prescriptions will be dispensed from full-service pharmacies to ensure prescription problems can be corrected immediately at the dispensing location. When and if military pharmacies are allowed to mail refill prescriptions to patients, the combined refill processing will be able to add this function with little or no redesign.


4.  Prescription Filling and Checking Process.  All pharmacies, including the combined refill processing center will use the same prescription filling and checking software. Daily synchronization of network pharmacy imagery databases ensures the same quality checking procedures are used for all prescriptions.  All refill prescriptions originating from hard copy prescriptions will be checked against the paper prescription image.  This feature prevents the possibility of a prescription typing error being continued throughout the life of the prescription.  Similar automated prescription processing and checking systems do not provide this feature. 


5.  Quality, Accuracy, and Patient Safety.  Utilizing the same Enterprise software described above, the combined refill processing centers will have the same built in safety protocols and procedures.


6.  Space.  The proposal is to locate the combined prescription refill processing centers in existing space.  Since the centers do not interface with patients, they can be located in any existing DoD facility within the geographical area as long as it has adequate space, electrical requirements, climate control, access to linkage with CHCS and local networks.


7.  Proposed Initial Facility.  Colorado Springs area to service USAF Academy, Peterson AFB, and Fort Carson.  Buckley Field and potentially FE Warren to be added in the future.  Initiative supported by local group and wing commanders.  Facility space readily available.  Proposal attached.

Requirements.  See attached spreadsheet for proposed AF sites.

Cost.  Implementation of all currently proposed AF sites is $12.5M

Potential Benefits.  Reallocation of DoD pharmacy resources for combined refill processing centers will improve the utilization of pharmacy personnel and equipment; decrease refill prescription inventory while increasing available inventory to MTFs; allow increased workload at MTF pharmacies utilizing existing space, equipment and personnel; and provide the AF with the highest quality, totally integrated, and overall efficient medication filling and checking system currently available.  The numerous safety protocols built into the system will provide practically error-free prescription dispensing, greatly enhancing patient safety.  See Enterprise System above. 

Incorporation into the Technician Training Course

Background.  The pharmacy technician 3-level course trains technicians in a simulated MTF pharmacy.  This training provides technicians with a background in CHCS and some automated medication counting devices. 

System Overview.  The basic components of the Enterprise prescription filling and checking system would replace the existing automated counting system.  Course instructors would be trained to be super users of this system and be provided all initial training manuals by the company.

Requirements.  One ES-102 system.

Cost.  $66,800

Potential Benefits.  Pharmacy technicians will be trained with current pharmacy technology and be more efficiently utilized upon arrival at their first duty station.  Individual local training time will be minimized, decreasing facility personnel disruptions with the arrival of new personnel.  

