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Recognizing the Potential for Canadian Pharmacies

Pharmacy automation within the hospital is a relatively new and emerging concept in North America.   The extent to which each individual hospital participates is dependent upon factors such as location, finances and needs.  In the 1960’s a new drug distribution system emerged, called the unit dose, in which the drugs were individually packaged and sent to floors in 24-hour cycles. This system is gradually gaining acceptance in Canadian hospitals (1).  Soon behind this technique was the concept of automation, which reflected advances in electronics, hardware and programming.  Automated medication distribution systems can be approached in two different manners: centralized or decentralized.  A centralized automation system is within the pharmacy and involved in direct medication cart filling, unit dose packaging functions and designed to reduce pharmacists’ time (2).  A decentralized system is designed to replace the manual dispensing of medications; it allows faster nurse access and a decreased error rate, especially if integrated into the institution’s point-of-care information system (1,2).  A decentralized system is a medication management system that allows hospitals to store and dispense drugs near point-of-use (3).  Both types function in response to a pharmacy computer that processes drug order entry, inventory and patient information (1).  Automated devices for managing medication distribution help with distribution of medications to and from the patient care area, distribution of medications directly to the patient, inventory control, management of controlled substances and documentation of medication distribution (4).  A decentralized system can be compared with an automated teller machine used by a bank, providing nurses with ready access to medications, while at the same time maintaining tight control of drug distribution (3).  It has been shown that the implementation of an automated pharmacy system halves dispensing errors and releases more that 30% of technicians’ time for other duties (5).  By comparing the current system used by the London Health Sciences Center (LHSC) and the most commonly used automated system in the United States, the superiority of automation will become evident.  This investigation will also show the importance of inventory management and the barriers that are effecting the implementation of automation within London, and Canada in general.  Hospital pharmacies now have the technology available to them to join occupations such as metalworking to banking, which “have embraced in the engineering ideology of automation as a long-term solution to the expense, imperfections and variability of human effort” (1).   

In October of 1995, the merger between University Hospital and Victoria Hospital made LHSC one of Canada’s largest teaching hospitals (6).  LHSC is comprised of these two hospitals, at three sites: University Campus, Westminster Campus and South Street Campus.  In September of 1999, LHSC began to panic when they realized their system was not Y2K compatible and they struggled to find an equivalent system that was.  The only system within hospitals that was up and running, and able to handle the year change, was a McKesson product run through Health Materials Management Services (HMMS).  Since they were not able to download the information from their then current system to the new one, they had to actually manually transfer all the material, rushing to beat the December deadline (7).  They currently still use the McKesson system, in conjunction with HMMS. There are 2 systems within LHSC that are required in order to track the medications from bulk to the patients.  The McKesson system is responsible for the purchasing and inventory aspect done at Westminster Campus and a Cerner product is used at each individual LHSC site to track the actual dispensing; however, the two systems are not linked (8).  

McKesson Corporation is a company out of Chicago that is a leading provider of supply, information and care management products and services designed to reduce costs and improve quality across healthcare.  The McKesson system used by LHSC tracks their medication inventory from the bulk form to the dispensing to each campus.  It is a database that specifies the location of each inventory and sub-inventory, and is responsible for purchasing and warehouse management (9).  The system records the stage that each item of inventory is within, whether it was sent to another area of the pharmacy, sent to be repackaged (as is done with medications ordered in bulk) or whether it was dispensed to one of the other campus’ pharmacies.  It records all transactions of medications from the stores at Westminster Campus, where all medications for the 3 locations are ordered from, sent to and dispensed from (8).  In the case of bulk orders, they are separated into unit doses via a Baxter ATC 12, which is an automated unit dose packaging and dispensing machine (12).  It takes the bulk medications, which are loaded into the machine by the pharmacist, and dispenses them in a chain of plastic packages (13).  The system then re-inventories them once they are in the unit dose form.  The extent of the system is the tracking of the medications to the pharmacy they were sent to, but not to which patient (8).  

All of the LHSC sites have the same ordering system, which is done through the McKesson product mentioned above, and is mostly online.  When a particular campus is in need of stock, they send an electronic requisition online, which goes into the holding pattern and the Westminster Campus stores person sees that request for stock (7, 8).  Following this request, a pick ticket is printed off which identifies the item and quantity requested.  The stores person runs are fill stock, which then indicates whether the whole order was filled or not.  For example, if 10 were requested and there were only 9 in stock, it would indicate that 10 were ordered but only 9 were sent and 1 is owing; the on-hand inventory decrements accordingly (9).  If the order is not an emergency it can also be placed via fax or phone/voice mail (7).  All items at Westminster Campus, in the main stores for LHSC, are associated with a maximum and minimum amount.  When the item gets down to the minimum, it is flagged and the system indicates what amount needs to be ordered to achieve their maximum (7).  Twice a week, a report is run regarding inventory and indicated what needs to be ordered.  The system also has features such as reports of usage in the last 30 days, and review of current purchase orders, current items backordered and items on-hand (7,9).  The reports are then review prior to ordering for the sake of monetary savings; for example, if the report indicates that 900 pills are needed, they may order a bottle of 1000, rather than 9 bottles with 100 each (9).  When they are ready to order, they key in the item number and quantity, which is then queued into a communicator, BC Emergis.  The communicator takes the purchase order information and translates it to the vendor system; the translator also updates LHSC if there are any changes, notifies them of what was shipped, notifies the purchasers and also when it is picked up (9).  When the items are received at the warehouse, they are manually keyed in (by item number) and put into inventory by the stores man (7).  Although this system in itself is effective and efficient, the problem arises due to the fact that once the medications are sent out from Westminster Campus, the whole routine must start over.

The system used at each individual campus is a Cerner product called Pharmacy Classic.  Cerner is a healthcare solutions company that specializes in healthcare transformation; they build systems for use in hospitals to fit each client’s needs (10).  This particular system in place in the hospital in-patient pharmacies contains patient profiles of what medications are required for each patient, for a 24-hour time period (8).  However, there is no link between the hospital’s inventory and the drugs administered to patients; when a drug is taken out of inventory there is no record of it being taken out and no record of where it went (11).  In terms of distribution, the system prints a list of medications for each patient for the next 24 hours, and they are distributed via the Friessen unit dose system.  Unit does portions are how each individual campus receives medications from Westminster, and each patient has a bin in the unit dose cart.  In the Friessen system, the patient’s medications for the next 24 hours are placed in their bin and taken to their room; the following day, the empty medication bin is exchanged for a full one for the following 24 hours (12).  When the medications are administered to the patients, the nurse writes the information into the person’s chart (11).  As far as reordering and inventory control at each campus, it involves a visual check of the shelves in order to see what they are low on.  Of course, they know that they require certain amounts of the more common medications, but there is currently no system in place to help them with inventory control/management or ordering (11).  

As you can see, the only part of LHSC’s system that is automated is a machine at Westminster Campus which transfers bulk medications into unit dose form, a centralized pharmacy automation system.  In the next 2 years, the future of LHSC holds the hopes of upgrading their Cerner system to the Millenium version for pharmacy (8).  Although this upgrade may change the way each campus’ pharmacy is run, it is not a step in the direction of automation.  There are a few Cerner pharmacy systems that have capabilities such as tracking inventory, stock control, barcode scanning of unit doses, drug interactions and clinical decision support (10,14).  Again, they would improve the abilities of LHSC but other products on the market take medication distribution to a whole new level.

Pyxis Corporation holds the dominant market share with over 60% penetration of United States hospitals and over 5,200 customers (15,16).  Over a decade ago, Pyxis proposed automated medication dispensing machines, which would forever change the way that hospitals managed their inventory (16).   Since then, they have also developed a whole line of accessories that compliment their main medication distribution product, Medstation 2000 Rx.  Functioning like an ATM, with PIN controlled access, the system delivers precise amounts of prescribed drugs for administration by caregivers to patients.  It provides full record keeping capabilities for patients, doctors and accounting and inventory purposes (15).  It works in coordination with the pharmacy computer for the monitoring of transactions, inventory control and documentation of controlled substances.  Access to the system requires a PIN number and password; the password acts as an electronic signature that is attached to all transactions and used for tracking of who administered what, to whom, when and where (17).  The system offers 100% management control over prescription medications and maintains an accurate tally of on-hand drugs and also bills and re-orders accurately (15).  This computerized storage and dispensing device interfaces with the hospital computer system to display the patient’s name, medication history and the only pharmacy approved orders for a selected patient (16,17).  When a nurse requests the removal of a medication for a particular patient, a drawer opens, the medication is removed and the whole process is documented, as well as the amount is taken out of the Medstation inventory (17).  The pharmacy maintains adequate inventory of the Medstation levels by performing a daily check via the pharmacy console.  They are able to generate reports regarding all the activity of each station, individual user activity or in terms of medication activity (17).  Other features of the Pyxis Medstation: the hospital pharmacy can add comments to the PYXIS screen to help alert the healthcare provider to any warnings associated with the medication and it cross-links caregivers, patients and drug usage (15,18).  It also provides easy and assured access to prescription medications 24 hours a day, 7 days a week at the point-of-use (16).   The system uses Anywhere Solutions technology for the core database, which requires only 2MB of RAM and less than 10 MB of disk storage.  It uses several platforms such as Windows 3.1, OS/2 and Windows NT.  Information is transmitted from each individual Medstation in the form of electronic transaction messages to a central server usually located in the pharmacy.  There, the information is transmitted via Pyxis/Anywhere Solutions interface out to other systems such as patient accounting, pharmacy inventory control, automated nurse charting and “just-in-time” transmittal of refill information to pharmaceutical wholesalers (15).  Users require multiple interfaces due to the mix of applications from different vendors that make up their hospital information system; they are able to do one-on-one customization because of the adaptability of Anywhere Solutions product (15).  This system is easy to use and takes users only about a half an hour to learn, time that is paid back in the very first day of use. It ensures that drugs are used appropriately: the right prescription is given, in the right amount, at the right time, to the right patient (15).  In California, both the San Diego Medical Center and the University of San Francisco implemented the Pyxis Medstation to replace the traditional unit dose exchange system.  The benefits found by this implementation included: a decrease in missing doses, time savings for pharmacy equal to about 0.5 full-time equivalent, decreased nursing time for acquisition and dispensing of medications and a decrease in dispensing errors (19,20).  Financially, there was a net savings in labour costs, and an overall savings of an estimated $1M US over 5 years despite the cost of each module costing between $20,000 US to $100,000 US (2,20).

The accessories that compliment the Medstation system all work in conjunction and enhance it’s services and capabilities.  The remote manager is an automated medication management system for temperature-sensitive medications with an electronic locking latch and it has all the tracking and inventory features as the Medstation (16).  Parx uses industry leading barcode technology to automate the refill process; it is a handheld scanning device that increases pick and check efficiency and accuracy, and ensures that the right medication is delivered to the right pocket (16).  BioID offers enhanced security to the Medstation via fingerpad scanner and PyxisID offers software that extracts and reformats admissions data and outputs it to either a laser or thermal patient wristband (16).  The Pyxis packaging system packages bulk medications into unit doses with barcodes that are programmed with medication information, quantity, lot and expiration, and PyxisVeri5 captures administration time when medication is scanned and sends it to the hospital charting system (16).  All of the medications, patients and nurses, are identified by barcode.  CardinalASSIST allows orders to be created automatically when usage information is downloaded from the individual stations and this information is transmitted to the distribution center (16).  As you can see, the accessories are never-ending and nearly every aspect of the ordering, inventory and dispensing process is entirely automated.  

Although healthcare has been slow to benefit from the bar-coding technology that has commonly been used to track inventory, lower overhead and serve consumers faster, they are gradually moving towards it.  As stated in an anonymous letter to the editor in Hospitals & Health Networks, we live in a society where the supermarket can track it’s Cornflakes better than a hospital can track it’s morphine administration (21).  As seems to be a trend in healthcare, standards are the largest barrier.  Standardization is something that is generally required in order to achieve an operational and functional system; imagine the problems if the 19th century railroads failed to agree on a standard guage track or the problems with accessing your money if banks had never settled on ATM operating standards (22).  The fact is, healthcare standards are no less crucial.  The lack of standards are resulting in the purchase of systems from different vendors, only to wind up with expensive systems unable to communicate with each other…as is evident within the pharmacy of LHSC (22, 7).  One of the other barriers that Canadians specifically face is the fact that there is not a Canadian company with a pharmacy system.  Both McKesson and Cerner are United States based companies.  Although LHSC has adopted the systems to meet their needs, they are not ideal for a Canadian/London pharmacy. The United States healthcare system is indeed very different from Canada’s publicly-funded, provincially regulated system, and hence has different needs.

In conclusion, Canadian hospital pharmacies tend to follow United States with a 10-year lag (13).  However, it seems that in terms of automation, there may be an even greater time difference.  LHSC currently operates with very basic, and very little, automation when compared to what some of the hospitals in the United States are operating with. In terms of their future, they seem to have goals towards upgrades, but currently have no intentions of increasing the extent of automation.  As was shown, and can be imagined with the Pyxis technology, automation results in drastic efficiency results and economic savings.  Several barriers that LHSC and Canadians face that put them at a disadvantage, but hopefully they can get past that in order to achieve the results that technology is capable of delivering.
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