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Background and Project Proposal
Current prescribing, supply and administration systems at Harrogate & District Foundation Trust (HDFT) are based on a model established over 40 years ago. Medicines have grown in number and complexity resulting in a greater risk to patients.

Despite launching the Yorkshire prescribing chart into the Trust with a full training programme, and ongoing training, recent audits have shown lack of adherence to prescribing standards. Prescriptions continue to be written illegibly and are incomplete leading to potential mistakes made with ordering and administering potentially harmful medicines.

The whole medicines use process can be improved through electronic prescribing from the initial prescribing to the review by pharmacists, to the supply from pharmacy to the administration by nurses, as well as other Healthcare professionals who may access the system. The access to information between primary and secondary care, which can be achieved through electronic prescribing, is essential in ensuring that accurate information is continuously used in the patient’s treatment plan.

Kings County Hospital, Brooklyn has had an electronic prescribing system in place for over 10 years. The pharmacy department’s experience with its use will give ideas of how to adapt pharmacy services at HDFT around such a system. The main objectives of this project are:

· To establish how electronic prescribing can be used to improve the medicines reconciliation process. This would include importing information from GP surgeries, recent admissions and outpatient clinics. 

· To consider how pharmacists would review prescriptions at ward level electronically and how pharmacy technicians would order medicines from pharmacy.

· To observe the safety features and restrictions that have been added to the electronic prescribing system in Kings County Hospital to improve patient safety when prescribing and administering medicines.

· To obtain ideas on how to implement training of staff on use of the system.

I applied to the fellowship to fund my trip to Kings County Hospital, Brooklyn, New York to obtain an insight into how their electronic prescribing systems improve patient safety and optimise the prescribing of medicines.

I chose this hospital for my project as HDFT have already established links with Kings County Hospital through the sharing of patient safety initiatives. Kings County pharmacy department has won awards on improving patient safety and they continue to explore innovative ways to prevent medication errors. Dr Miriam Klein, Assistant Director of Pharmacy Medication Safety leads on these projects and has established a system that records, reviews and acts on medication errors that happen within the hospital. Processes are then amended where possible to reduce the likelihood of these errors reoccurring. Dr Klein has been a key contact in aiding this project and arranging meetings and observations with key people to help me understand electronic prescribing processes from the point medicines are prescribed to the point of administration of medication to the patient.
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The electronic prescribing system used at Kings County Hospital, Brooklyn is called QuadraMed. This report will focus on specific functions of this electronic prescribing system in relation to prescribing, checking and administering medicines.
Medicines Reconciliation
In December 2007, the National Institute of Clinical Excellence (NICE) published guidance on medicines reconciliation on admission of adults to hospital. The guidance stated that all adults should have their medicines reconciled within 48 hours of their admission. HDFT currently achieves around 60% of this target.

 The QuadraMed electronic prescribing system enables pharmacists to check drug histories that are initially recorded by the prescriber or nurse. The system generates a list of patient names that have medicines reconciliation outstanding. As drug history taking is high on a pharmacist’s priority list of ward duties, this would be a useful tool at HDFT. QuadraMed contains information of drugs on previous admissions, outcomes of clinic visits and any other intervention the patient may have during a hospital stay/visit. However, this system does not access electronic records from a patient’s doctor in the community. At HDFT, we currently telephone the GP surgery to ask for a fax of the patient’s medication history, which may not be a true reflection of what the patient is taking or treatments they may be having e.g. chemotherapy administered in hospital.

There are options on QuadraMed to state that a drug history is partially complete or complete. This also would be useful at HDFT as many drug histories are often partially complete due to time constraints and currently a lack of access to resources. Electronic discharge letters improve the clarity and completeness of information between Primary and Secondary care so the lack of access to resources should not be problematic. If there is a discrepancy with the drug history, the pharmacist can enter on QuadraMed what this discrepancy is and this alerts the prescriber when he/she enters the system. There is no system available for the pharmacist to amend the prescription themselves as this is restricted to prescribers only. On a system at HDFT, there would need to be limits available to allow pharmacist to adjust obvious discrepancies and still alert the prescriber that a change has been made once they re-enter the system.

Use of Tallman Lettering for Medicine Names
Tallman lettering which enables look-alike, sound-alike drug names to be distinguished resulting in fewer drug selection errors. For example, amlodipine and amiloride would be labeled amLODipine and amILORide. Tallman lettering is widely used on QuadraMed and wrong drug selection errors are minimal.  

Dr Miriam Klein has also used this lettering along with brightly coloured warning labels for the labeling of drug containers to avoid selection error when dispensing. We have adopted this system in our dispensary for some ‘high risk ‘drugs that cannot be loaded in the automated dispensing ‘robot’. One particular problem area that we were encountering was the selection of incorrect insulins. For example, Humalog Mix combinations were often selected in place of Humalog. We hope by adopting this system, there will be no further errors in this area. This particular work will be presented at the Patient Safety Conference in Birmingham this year.

Documentation of Allergies
The documentation of drug allergies is imperative in ensuring a drug can be safely administered to a patient. The Trust is still not 100% compliant with the allergy policy in place despite efforts to resolve this. This again is high on the Trust’s priority list after incidents in other Trusts where patients have been administered drugs they were hypersensitive to. QuadraMed does not allow the prescriber to prescribe any medication until the allergy status has been documented. This is a safety feature that we will adopt for our electronic prescribing system. If a drug is prescribed which is listed in the allergy status, this will be highlighted to the prescriber (alert message appears) and if they wish to override the interaction with the allergy, a reason must be stated. The decision to continue with the prescription is logged by the name of the person who did it, date and time. There is also a drop down list of options to select from to state where the information about allergy status was derived from. This information would be important to know especially if there were any discrepancies in allergy status later found. Extra features such as this enable a full audit trail to be completed.

QuadraMed also has sections for other allergies such as food allergies and a separate question asking about allergy to latex. These are very useful as we do not currently have separate sections on our drug charts for these. These allergies would include lactose intolerance which if a significant intolerance would be useful to ensure medicines containing lactose were not prescribed. QuadraMed would not be able to identify which medicines did contain lactose so this would need to be identified by the prescriber and pharmacist.

Ensuring Formulary Options are Prescribed
The hospital formulary contains all the drugs that have been approved for use within the Trust. Non-formulary drugs are often prescribed and ordered and in many cases these are not challenged. It is essential to have a system where non-formulary requests are highlighted to ensure safe, evidence-based, cost-effective prescribing. On QuadraMed, non-formulary options are highlighted. HDFT could have a system where all non-formulary or unlicensed drug requisitions would be highlighted to the prescriber and this function will also draw attention to the pharmacist reviewing the prescription.

Other Safety Features
QuadraMed alerts the prescriber to duplicate orders for the same or similar types of drugs. This is particularly useful when prescribers are unaware of the active components in, for example, combination drugs, where one of the components may be duplicated on the prescription if it is not obvious from the combination name what they contain. There is a similar alert system for drugs that may interact with each other. In both these cases, QuadraMed asks whether the prescriber wishes to continue with the prescription and the system automatically defaults to ‘no’ so that this would have to be changed to ‘yes’. This forces the prescriber to think about what they are prescribing. QuadraMed does not however rate interactions depending on severity i.e. minor or major interaction. It would be useful to have a system at HDFT where the prescriber would be unable to continue prescribing if the interaction was rated as a ‘major’ one.  The medicines prescribed on QuadraMed are also linked to the patient’s diagnosis and past medical history which would be a way to prevent the wrong medicines being prescribed for the wrong patient and also for medicines use review. This would be a useful feature to have on the system requirements for the Trust when looking at different systems for electronic prescribing. The date and time of each entry for patient’s weight, surface area etc. is recorded. This is to ensure that the most current information will be used in dosing. This is especially important in paediatric dosing where the child’s weight would vary for each admission and therefore doses would also change.

Once a drug is selected on QuadraMed, a list of pre-defined doses appears. These are the most common licensed doses. This encourages the prescriber to select one of the options provided and therefore a correct, licensed dose of a drug. The list includes paediatric doses. If a different dose is required this must be manually entered. Dose ranges are also available to view, however the standard dilution concentrations and fluid type are not listed. The latter would serves as a useful reference tool so the prescriber would not have to search a different resource such as a formulary to find this information.

Prescription Review by Pharmacy
All prescriptions are reviewed by pharmacists in the pharmacy department at Kings County Hospital unlike at HDFT where they are usually reviewed by the pharmacist at ward level. However, the following concept of how a pharmacist would prioritise their workload may be the same. When a drug is prescribed on QuadraMed, it automatically appears on a pharmacy list of drugs to review in the date and time order that they were requested. A similar list could appear on a list on the wards for pharmacists to review. Again, this is a method of helping the pharmacist prioritise their workload. The pharmacist has the ability to then authorise or if necessary block the drug request. A request can also be withheld if further clarification or details are needed. Prescription instructions can be edited by the pharmacist and notes added. This is all logged with the name of the pharmacist (as all individual user login), date and time. Data on pharmacy interventions may be extracted from this.
Ward Based Ordering of Medicines from Pharmacy & Pharmacy Aseptics
This is a feature that we would require on our wards, however, Kings County Hospital do not have ward based ordering of medicines. We would require a system where pharmacy technicians could electronically endorse what was ordered for the patient and what the patient had brought in themselves as the pharmacy one stop dispensing that was set up in the Trust five years ago would continue. Electronic ordering to pharmacy aseptics would also be more efficient compared with the current process where orders are faxed by the pharmacist. Any aseptics items that are prescribed could be automatically transmitted to pharmacy aseptics list. This would help in the daily capacity planning.

Use of QuadraMed on Wards when Administering Medicines to Patients
The wards at Kings County Hospital have computers on wheels to enable electronic access to QuadraMed at the patient’s bedside. A list of medicines and the times they are due to be administered is available to view for the nurse/other healthcare professional administering the medicine. The nurse selects the medicine on the screen then it is scanned using a portable scanner if there is a barcode on the medicine. If the medicine does not have a barcode, the nurse can override the scan system. If the incorrect medicine is scanned, an error message appears. The nurses would need to be encouraged to use the scan system as it acts as a check that the correct medicine is selected for administration.  The patient’s wrist band is then scanned. This ensures that the medicine is for the correct patient. As before, if the wrong patient has been selected i.e. the medicine is not for this patient, an error message appears. If a nurse tries to administer a medicine before the allocated time, a warning message is shown. The date and time of administration is recorded and the identification of the nurse who has administered it. This information is useful for audit purposes, particularly if the medicine was administered incorrectly or if there was a delay in the dose. The information on delayed and missed doses could be accessed quickly to monitor standards set by the NPSA alert on reducing harm from omitted and delayed medicines in hospital (February 2010). There is no mechanism on QuadraMed to produce a list of patient names and the medicines that are due for them. This would be a useful tool to have on the wards to save the nurses time in reviewing every patient’s prescriptions to find if any medicines are due.

An extra safety feature on QuadraMed is that when an injectable medicine or liquid is prescribed, the volume of liquid to be drawn up or measured is indicated as well as the dose.  Overall it would serve as an additional check for the nurse administering the medicine. This would rely on the system having the correct strength of medication selected by the prescriber. The nurse or pharmacist may amend the strength of the medicine or in some cases the formulation (e.g. no stock of a particular strength of medicine on the ward) so that the dose is not delayed if a prescriber was not available. 

If the medicine is an injectable, the specific injection site must be specified. For example, if it was an intramuscular injection, the nurse has to select the injection site as deltoid, buttock, anterior thigh, or lateral thigh and at which side. This information is useful to prevent multiple injections into the same site which may cause scarring.
Review of opioid analgesics is a practice that requires improvement in our Trust. Before an opioid analgesic is administered on QuadraMed, the nurse has the option of entering the patient’s pain score and because the patient’s vital signs are all recorded on the electronic prescribing system, this is a useful feature to have to ensure regular review of the appropriateness of opioid doses. 

Training
The manufacturers of QuadraMed initially trained the IT department at Kings County Hospital with the pharmacist IT specialist for a period of one week. They then trained a number of ‘Superusers’, mainly pharmacy staff for a period of three months. These ‘Superusers’ were available at any time of day to rectify any problems or answer questions. This information is useful to ensure enough time is allocated for training.

Learning Points from Implementation of QuadraMed at Kings County Hospital 

There were no learning points from building QuadraMed. However, I was advised by Jalil Minhas that all medicines, dose forms, and dosing templates should be accurately entered and checked by pharmacists. I was also advised to try including information on our system regarding whether tablets could be halved if an alternative licensed method of obtaining doses were not available. It was helpful to the installation process when barcodes of medicines were entered into the system at the same time as entering information on the medicine. As they have unit dose dispensing in the USA with each unit dose having a universal barcode on it, this method of installation was essential. 
Use of Pyxis Machines on Wards for Dispensing of Controlled Drugs and Ward Stock
At Kings County Hospital Pyxis machines are used at ward/department level to electronically access stock items (excludes bulky items and fluids) and controlled drugs. These machines interface with QuadraMed. They also have functions to access patient information leaflets, brief tutorials on what medicines are used for and how to administer them. They were implemented in theatres and intensive care units initially. Access to stock is via fingerprint recognition which is recorded every time someone access stock. This is particularly useful for controlled drugs as only authorized individuals may be assigned authority to access these medicines and every dose taken out is recorded. The current labour intensive 3 monthly controlled drugs checks that are carried out by pharmacists on the wards would be much easier with such a system and there would be fewer errors than there are currently with the recording of controlled drugs. I hope to investigate if Pyxis machines could be an option in our Trust.

Attendance at Case-Based Patient Safety Grand Round
I was invited to attend a case-based patient safety grand round titled ‘teamwork, communication and escalation: the three pillars of patient safety’. I had the opportunity to comment on problems we also faced with communication in UK hospital Trusts particularly when it came to challenging decisions made by hierarchy. The key message of this grand round was “see it, say it, fix it!”

Conclusions
My trip to Kings County Hospital was extremely beneficial and enjoyable. I can take back many ideas and practical aspects on safety features that need to be incorporated into an electronic prescribing system. I was not able to see how a prescribing system imports information from GP surgeries due to the differences in the healthcare system. 

There is a big drive and focus on patient safety at Kings County Hospital. I wish to continue sharing these patient safety initiatives between our hospitals. 

