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Abstract

The purpose of this research is to determine the information to be collected for aseptic
dispensing in NHS hospitals, and its use for management and business purposes in
relation to capacity, demand, performance and efficiency.

Mixed methodologies were adopted on an exploratory basis. Qualitative methods

included: regular expert input; workshops; out-turn questionnaires; Affinity Analysis;
surveys; and structured interviews. Quantitative methods included: activity data surveys;

targeted surveys; and Delphi methods.

The research systematised the collection and collation of the required data and
determined novel ways of analysing and manipulating it to aid decision-making. These
were used to evaluate the impact of major capital investment and variations in practices

between different parts of the country.

A benchmarking approach should be applied in utilising the data and statistical indicators.

Nomenclature issues can influence data quality. Therefore clear, unambiguous guidance
was developed for data collection. Existing pharmaceutical information systems will be the

main sources of the data for the foreseeable future.

The research focused on the North West of England, with successful application in the
West Midlands. Its transferability to non-NHS and foreign hospitals is inferred, as long as

similar operational arrangements apply.

The research enables: the measurement of progress towards implementing the
Breckenridge (1996) recommendations; the evaluation of performance for aseptic

production and usage to inform capacity planning; and the presentation of the degree of

collaboration between hospitals.

The research addresses the absence of set data for an important hospital support service,
and applies relevant lessons from other fields and industries. It enables a systematic

approach to capacity planning and performance evaluation, at a time when the
contribution of the service to support clinical governance is being fully recognised.
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Chapter 1 Introduction

1.0  Introductory Overview

The research covered by this thesis relates to the question of what information can and
should be collected in relation to the production and preparation of aseptic products,
primarily in National Health Service (NHS) hospitals in the United Kingdom (UK), and how
it should be used for management and business purposes. The main focus of the work is

in the North West of England.

Aseptic preparation involves sterile products being administered to patients by injection or

irrigation, with the products being prepared in a hospital pharmacy or assembled in the
clinical area, usually by a nurse. There is national guidance and legislation, in terms of
production in pharmacies and clinical governance. It is likely that hundreds of thousands

of such products are administered each day across the country. It is recommended that
aseptic preparation should preferably be undertaken in pharmacies (Breckenridge, 1976)
but hospitals do not have data that will confirm what the balance of aseptic preparation is

between pharmacies and clinical areas.

This lack of set data relating to the production and usage of aseptic products prompted
the research relating to this thesis, at a time when improvements and a more business-

like approach were required for these services.

However, any data and analyses need to fit in with both the managerial and professional
vocabulary. Therefore a research question that needed to be examined was how collected

data should be used to support management discussions concerning key concepts such
as “capacity’, “workload” and “collaboration”, in respect of business processes relating to
aseptic production and preparation.

A further issue to be encompassed within the research was that of nomenclature. Different
professions sometimes use the same words to mean different things, and sometimes they
use different words to mean the same thing. With the range of professions involved in
aseptic production and preparation this could have potential implications for the quality of

any such data, when consistency and accuracy of interpretation are required.

Consequently, nomenclature needed to be included in the research.

Chapter 1 therefore sets the scene, with Section 1.1 providing the main reasons and
background for the research. Sections 1.2-1.6 describe: where Pharmacy sits within

1



hospital services, and how aseptic dispensing sits within a pharmacy; how aseptic
dispensing, preparation and technique are defined, and the influence of legislation; and
the different types of production facilities. Section 1.7 then outlines the national approach
to managing the associated risks from the 1970s up to 1997.

The year 1997 represents something of a landmark in the approach and attitudes towards
aseptic preparation, particularly in the North West. Therefore, before moving on to a more

regional focus, Sections 1.8 and 1.9 outline the National situation in respect of both
pharmacy and mainstream information systems, given their potential as the sources of

required data.

Section 1.10 describes the history of aseptic dispensing work in the North West, from its
initial response to national directives to the identification of the need to evaluate the

impact of major capital investment. Section 1.11 places the North West in the national
context, primarily in relation to clinical governance and modernising medicines

management. The importance of clinical governance and managing clinical risk is central
to why aseptic production and usage should be measured and monitored. Sections 1.12
and 1.13 then place these pharmacy-related initiatives within the context of the overall
governmental approach to improving performance within the NHS, including the use of

benchmarking.

It was important for the research to look outside the NHS, to see if there are lessons to be
learned. Therefore Sections 1.14-1.16 consider the commercial pharmaceutical sector
and private hospitals within the UK, before looking at the international picture.

The chapter then concludes by summarising the need for information and data to support
the development and management of aseptic production and preparation in the NHS
(Section 1.17), before describing the specific aim and objectives covered by this thesis
(Section 1.18). Section 1.19 sets out a framework, which is used to present the research
findings, breaking them down into 18 components, with the purpose of each and the
researcher’s role/contribution outlined. The framework is integral to Chapters 3, 4 and 5,
ensuring correspondence for each component across them, e.g. Sections 3.8, 4.8 and 5.8
respectively detall the methodology, methods and results for Nomenclature.

Finally a flowchart is provided in Section 1.20 outlining the links between the various steps

in the research process.

It should be noted that the author of this thesis is also known as the researcher

throughout.



1.1 Research background
1.1.1  Reason for research

This thesis relates to aseptic dispensing and preparation, primarily in NHS hospitals in the
UK. The activity is extremely common in acute clinical care within hospitals, and involves
risks according to a range of factors (e.g. complexity and risk of preparation error, and
chemical stability/shelf life) which point to whether preparation should take place within a
pharmacy rather than in a clinical area (NHS Executive North West, 1997). Therefore the

management of these risks is very important to support clinical governance. However,
data has not been routinely collected in respect of aseptic production and usage.
Consequently there has not been the development of measures and indicators to enable

pharmacists, managers and other professionals to manage, plan, deliver and evaluate

these services.

The modernisation of the NHS has driven improvements in care and support services,
with a range of central and local initiatives to specifically improve aseptic dispensing and
preparation. Yet without accepted relevant data, and agreed ways of utilising such data, it
Is not possible to evaluate the degree to which the aims and objectives of any initiatives

have been medt.

The research, to which this thesis refers, addresses this deficiency, by establishing: what
data can and should be collected in respect of aseptic production and usage; how such
data can be manipulated to provide statistical measures that are meaningful and useful to
pharmacists, managers and others; and whether the findings can be successfully applied
to actual initiatives, so as to evaluate their efficacy.

1.1.2 Researcher’s personal research interests

The researcher has long been interested in examining how commonplace or specialised
subjects/concepts might be measured or expressed statistically (see Section 11.1 for a list
of publications not relating to this research). This research is an example of this: what is
meant by terms used every day (in the NHS), such as “workload”, “capacity”, and
“collaboration”, and how are they best measured for practical usage? The nature of such
terms is that they are concepts that are open to interpretation, but which are used all the
time for business and management purposes. Indeed, they will be interpreted differently in

different arenas, and can evolve over time.



Because there are no absolute measures for the concepts, research approaches
necessarily involve the (quantitative) development and use of proxy measures, integrated
with testing the (qualitative) acceptability for their use to professionals, managers and
others working within the field. Consequently, an iterative mixed methodological process

IS essential, as methods are continually refined/ upgraded in the light of developments in
practice and data, and the constituency’s responses to results. In each and all cases the
research problem dictated the approach applied, taking into account any constraints (see

Section 3.0.6).

1.1.3 Background information

To consider the research approach, methods and results it is first necessary to have

background information of:

Aseptic dispensing and preparation, and where they feature in the overall role of
pharmacy;

The environments of aseptic dispensing and preparation, and the associated risks;

How aseptic dispensing and preparation are organised and the rules that apply to them;

and
The history of aseptic dispensing and preparation development in the NHS, and

associated dynamics, together with an appreciation of the situation in the private sector
and abroad.

It is also important to appreciate the role of information in connection with aseptic
dispensing and preparation, and how this compares and relates to developments in
Information systems, data and performance measurement in the NHS, and the wider
public sector. Suitable allowance will also need to be made (as far as possible) for
changes in pharmaceutical services and information systems, as NHS modernisation
unfolds (DoH, 2000d; Secretary of State for Health, 2002; NHS Executive, 1998).

This context is necessary in order to set out the aims and objectives of the research, and

the reasons for pursuing them.



1.2  Hospital Pharmacy Departments

A full hospital pharmacy service has been described as providing patient-focused

medicines management, in accordance with statutory requirements and the Code of
Ethics of the Royal Pharmaceutical Society of Great Britain (Healthcare Commission,
2005). This service should also actively support education and research throughout the

Trust (ibid). Figure 1.1 below provides an outline.

The main departments and functions relating to aseptic dispensing and preparation come
under Preparative Unit Services, although nearly all other functions can have an important

bearing, e.g. drug purchasing and supply. All aseptic preparation facilities should be
commissioned by quality control and then monitored at regular intervals (Beaney, 2006).

“Asepsis” is defined as:

The state of being free of living pathogenic micro-organisms.
The process of removing pathogenic micro-organisms or protecting against

infection by such organisms.
(Medical-dictionary.thefreedictionary.com, 2006)

Therefore, the word “aseptic” refers to working in a sterile environment, free from
contaminating germs or bacteria, and using sterile techniques and instruments
(Drugdevelopment-technology.com, 2006). Accordingly, aseptic dispensing is defined as
the activity of supplying a sterile product in its appropriate form, using aseptic technique,
to the patient pursuant to a doctor’s prescription (DoH, 2003a).

However, aseptic dispensing and preparation represent only one of the two main
components of Preparative Unit Services. The other is classical/traditional manufacturing,
which was not covered by this research. Classical manufacturing consists of terminally

sterilised manufacture and non-sterile manufacture (ibid).



Figure 1.1 Healthcare Commission Description of Pharmacy Services
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1.3  Aseptic Dispensing and Preparation

From the perspective of the Medicines Act 1968 (Medicines Act, 1968), aseptic dispensing
should be seen as two separate but linked activities (Farwell, 1995). The first activity is

dispensing, which Is the supply or issue of a finished product to the patient or to the
person responsible for its administration. The second activity is preparation, which is the
manipulation of the product leading to this final presentation (ibid).

In order to achieve sterility, the facilities and performance requirements of aseptic

preparation are necessarily very strict. The performance criteria of a facility should be
established prior to building (Beaney, 2006), and adherence to the design specification
should involve installation, operational and performance qualifications (British Standards

Institute, 1999; Beaney, 2003).

With regard to performance requirements, all aseptic operations should be performed in a
workstation sited within a controlled workspace environment conforming to EU Guide

grade A (Medicines and Healthcare products Regulatory Agency, 2003). This may be
provided by:

A Laminar Flow Cabinet: situated in a clean room that is dedicated to aseptic
preparation, with the room environment complying with EU Guide grade B.

A Pharmaceutical Isolator: sited in a dedicated room used for the isolator and its
ancillary equipment and related activities, with the room environment complying

with EU Guide grade D.
(ibid)

There are many specific design and performance requirements that need to be adhered to
In aseptic preparation facilities. These include: Clean rooms have associated changing
rooms, designed as airlocks and used to provide separation of the different stages of
change, thereby minimising microbial and particulate contamination of protective clothing
(Beaney, 2006); Support rooms from which materials can be passed onto and out of the
clean room through a hatch(es), with the doors of the hatch(es) interlocked (ibid); Ideally,
clean air devices should run continuously; Pressure differentials across inlet high
efficiency particulate air (HEPA) filters in cabinets, isolators and clean rooms, and
between rooms of different classifications should be constantly indicated; All rooms and
equipment used for preparation activities should be cleaned regularly and frequently In
accordance with written procedure; All equipment should be operated in accordance with
written operating instructions; Major equipment, including air-handling systems, should be

subject to a suitable planned preventative maintenance schedule (ibid).



Such requirements must be met to ensure the quality of the aseptic products, irrespective
of the volumes prepared, as long as safety is not jeopardised (see Section 11.38).
Therefore creating and maintaining an aseptic environment represents a substantial fixed

Ccost.

There is no standard design of an aseptic preparation unit, with variations across the
country, to a greater or lesser extent (NHS Executive North West, 2001). Consequently

there will always be limitations placed on any “standard solutions™ recommended by any

party.

Radiopharmaceuticals were initially included in the research, but subsequently excluded
because they involve special units and have very specific requirements, different from

other aseptic products (see Section 6.5). They have short shelf lives (generally less than
24 hours) that have been the subject of some controversy within pharmaceutical circles
(Beaney, 2006), and especially since guidance questioned end-user dispensing in other
departments by non-pharmacy staff (NHS Pharmaceutical Quality Assurance Committee,

2004).
1.4 Medicines Act 1968

The Medicines Act 1968 (Medicines Act, 1968) was introduced to regulate the
manufacture, distribution and importation of medicinal products. This required the
manufacture, wholesaling, importation and marketing of medicines to be controlled
through a licensing system operated by the Department of Health’'s (DoH) Medicines

Control Agency (MCA). The objectives of the licensing provisions were to provide
assurance on the safety, quality and efficacy of medicines via a system of product

licenses (PL) and manufacturing licenses (ML).

Section 7 of the Act authorises the holder of a PL to: Sell, supply or export the product;
Procure the manufacture or assembly of the product; and, Import the product. (Note:
European Directives refer to marketing authorisations (MA) in preference to PLs; As a

product approval, the two terms can be considered interchangeable).

Section 8 of the Act covers manufacturing licenses. Anybody who wishes to manufacture
or assemble a medicinal product must hold a ML. Manufacture includes any process

performed in the course of making the product. Assembly is the filling or labelling of the
primary container. A ML covers the manufacture of broad classes or compounds (e.g.

tablets, eye drops, ointments, etc.). A ML is only granted after an inspection of the
premises has been made in the light of accepted criteria for good manufacturing practice.
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The Act necessarily provided for some exemptions, given the practicalities of delivering

healthcare at the time, and subsequently:

Section 9 enables Doctors and Dentists to be exempted from the licensing requirements
of sections 7 & 8 (ML & PL), in the following circumstances: Products prepared to their
prescription for administration to a particular patient of theirs; Products manufactured to
their own prescription or that of another practitioner for a particular patient; VWhen
procuring the manufacture of stocks of products up to a maximum limit of 5 litres of fluid
and 2.5 kg of solids; and, Products imported for administration to a particular patient.

Section 10 enables Pharmacists to be exempted from the licensing requirements of
sections 7 & 8 (ML & PL), in the following circumstances: Preparing or dispensing a
medicinal product in a hospital or health centre by or under the supervision of a
pharmacist in accordance with a doctor's prescription; Assembling a medicinal product in
a hospital or health centre by or under the supervision of a pharmacist; Preparing a stock
of medicinal product in a hospital or health centre by or under the supervision of a

pharmacist with a view to dispensing them.

Section 11 states that a registered Nurse or a certified Midwife does not require a
manufacturer's licence in order to assemble medicinal products in the course of his/her

profession.

A ML generally authorises manufacture or assembly of a product only if the licence holder
also holds a PL in respect of that product or is manufacturing on behalf of the PL holder.
Products may, however, be manufactured as part of a “specials dispensing service”

(Specials) in response to special orders received from hospitals, retail pharmacists,
wholesalers etc. A person providing these services is granted a ML (Specials) Licence
that authorises the manufacture of medicinal products without a product licence.

1.5 Licensed and Unlicensed Units

There are essentially two types of manufacturing units within hospitals, licensed and

unlicensed. These are described as follows:



1.5.1 Licensed Manufacturing Units

These units possess a ML (Specials) Licence under the provision of the Medicines Act
(Medicines Act, 1968). A license is granted by the Medicines Control Agency (MCA) (now

the Medicines and Healthcare products Regulatory Agency - MHRA) following an
inspection of facilities, operating procedures, documentation and quality control

procedures within a unit. A unit has to be audited against the Rules Governing the
Manufacture of Medicinal products in the European Community (Commission of the

European Communities, 1992).

This is normally seen as the most appropriate option for larger units that wish to provide a

comprehensive local service and/or services to other hospitals.
1.5.2 Unlicensed Manufacturing Units

Unlicensed units do not hold a manufacturing licence. Preparation of medicines in
anticipation of a prescription is exempted from the licensing requirements by virtue of
conditions given in section 10 of the Act. MCA guidelines on the application of the
Medicines Act to NHS hospitals advise that the units can undertake aseptic preparation
providing set criteria are met (MCA, 1992). Activities should always be in accordance with
the latest defined NHS quidelines (Medicines Act, 1968; Farwell, 1995; NHS Executive
North West, 1997). For example, the conditions specified by MCA in 1992 were extended
to cover preparation for dispensing directly to individual patients by Farwell (1995).

Preparation activities meeting the set criteria will nonetheless require an acceptable level
of quality assurance together with regular external audit by quality assurance staff
(Beaney, 2006).

Table 1.1 describes the main differences between licensed and unlicensed manufacturing
units. It should be emphasised that the required standards for the facilities, operational

procedures and documentation are the same for both licensed and unlicensed units.

Notwithstanding the above standards that aseptic units are required to meet, it is
important to appreciate that the lack of consistency in the design of aseptic units across
the country (NHS Executive North West, 2001), has always presented a major constraint
when attempts have been made to make valid comparisons (Gandy and Beaumont,
2003a). This reflects many factors: whether a unit was “added on” to an existing hospital
(which may be very old or modern), with associated space and functionality constraints, or

10



was an integral component of comprehensively designed building; the approach to

hospital planning design prevailing at the time a unit was built; and, the local emphasis

placed on aseptic services, which would influence the aseptic production size and

capacity.

Table 1.1 Comparisons of Key Issues Relating to Licensed Units &

Those Operating Under Section 10 Exemptions of the Medicines Act 1968

SECTION 10 EXEMPT UNITS LICENSED UNITS

Mainly in response to a prescription | No formal request documentation required

but can make in anticipation of

demand

Some small batch preparation may | Batch preparation is usual practice
occur

Operates under Pharmacists’ | Operates with “Key Personnel” defined In

supervision license |

Output restricted by MCA guidance Output regulated, but not usually restricted
by MCA |

Shelf life restricted to a maximum of | Shelf life defined by validation work,

restrictions

Often a mixture of dedicated and | Primarily dedicated, specialist staff
rotational staff

Needs high numbers of pharmacists | Skill mix allows for increased utilisation of
and technicians support staff grades |

| Relatively high capital costs Relatively high capital costs
High product costs Relatively low product costs in spite of extra

license and inspection fees

normally well in excess of “Section 10”

Internal audit system and inspection | Internal audit, external audit and inspection
by Regional Quality Assurance | by MCA

specialists

(NHS Executive North West, 1997)
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1.6  Aseptic Practice and Technique

“Aseptic Technique” refers to the manipulation of sterile products by personnel so as not

to introduce microbial and/or particulate contamination (DoH, 2003a).

Aseptic technique is the effort taken to keep the patient as free from hospital micro-
organisms as possible (Crow, 1989). It is a method used to prevent contamination of
wounds and other susceptible sites by organisms that could cause infection. This can be
achieved by ensuring that only sterile equipment and fluids are used during invasive

medical and nursing procedures.

1.7 Managing Risk Associated With Ward-based Aseptic Practice and
Techniques: National picture 1970s - 1997

The first major published recognition of problems with aseptic practices and techniques in
hospitals was in the 1970s, with the publication of the Breckenridge report (Breckenridge,
1976). The situation at that time was one where: there was a general lack of information
regarding stability and compatibility of drugs in intravenous fluids; where pharmacists
were rarely involved in advising doctors and nurses about these issues; nurses were in a
“wasteland” due to poor training; labels showing that a drug had been added were often
not attached to fluid bags; and, it was common practice, for example, to add drugs to
inappropriate fluids (Graham, 2005).

The report recommended that drug-infusion mixtures ideally should be prepared in
pharmacy-run facilities and not in wards, advice that was subsequently recommended by
the British National Formulary. If this was not possible, the report went on to suggest that
pharmacists should be at the forefront in giving advice about the addition of drugs to fluids
in clinical areas, and should be heavily involved in training and educating doctors and
nurses in this area of clinical practice (Breckenridge, 1976).

Given the huge number of such preparations in NHS hospitals, such a major change (ibid)
could not hope to be implemented straightaway, and required an ongoing process.
Consequently products were often prepared on an individual basis. In addition, the
subsequent growth in chemotherapy, parental nutrition, nuclear medicine, etc expanded
the range of special injections that, due to their complexity or hazards, had to be handled
away from patients in special environments (Chief Pharmacist, 1994). Therefore, the
focus of many national pharmacy initiatives since Breckenridge (1976) has been to
increase patient safety by improvements in the preparation and usage of aseptic products,
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primarily by risk management. The basic tenet is that it is preferable for aseptic
preparation to be undertaken in pharmacies rather than in clinical areas, particularly for
*high risk” products (Farwell, 1995; Chief Medical Officer and Chief Pharmacist, 1996;
NPSA, 2006). Consequently data requirements have focused on audit and compliance.

Unfortunately, the early 1990s saw a number of fatal incidents. One involved the deaths of
two children in April 1994 at the Royal Manchester Children's Hospital following their
injection of products that had been kept in proximity to a radiator (Anon, 1994), which
resulted in the DoH undertaking a critical review of local practices for aseptic production.
In addition, the Chief Pharmacist in 1994, highlighted the significant growth in the aseptic
preparation of medicines in facilities managed by pharmacists. This was often done using
Section 10 exemptions from full licensing available to pharmacists under the Medicines
Act 1968. The evidence suggested that the standards of practice utilised did not always

reach the levels of good practice recommended. This was seen as having the potential of
increasing the significant risk regarding patient safety (Chief Pharmacist, 1994).

As a consequence, the Chief Pharmacist issued the Farwell report (Farwell, 1995) which
described best practice and policies, and consolidating much of the guidance and
requirements from Breckenridge (1976) and the Medicines Act 1968.

Moreover, the Secretary of State in 1996 asked the MCA to investigate standards of
aseptic preparation in unlicensed NHS pharmacies in the UK (Chief Medical Officer and
Chief Pharmacist, 1996). The survey involved a 10 per cent sample of all unlicensed
aseptic dispensing units (i.e. 26), with advance notification of visits given. Widespread
deficiencies were reported, and the MCA concluded that standards and guidelines were
not being consistently met (ibid). Most of their concerns related to facilities, equipment and
quality assurance. In over 60 per cent of the sample there were “significant failings”
(against the standards required), although one in six of the units were considered to have

standards comparable to those in licensed units (ibid).

This prompted the DoH to issue EL(96)95, which focused on the need for any unlicensed
aseptic dispensing carried out within a Trust pharmacy to comply with published
standards, and compelling all hospital Trusts to undertake an internal audit of all such
facilities (ibid). The associated audit questionnaire enabled the evaluation of current
practice, aiming at whether facilities, processes and resources met required standards,
with proposed action to address any shortfalls. The deadline for completion was March

1997.
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Importantly, the audit questionnaire did not collect data regarding levels of activity either in
aseptic dispensing units or clinical areas. The whole exercise took place without any
background data on the size and balance of aseptic dispensing and preparation taking
place in these environments. Consequently, it was not possible for the DoH, or anyone, to
have any appreciation of the relative volumes involved and the degree to which the
Breckenridge (1976) recommendation to shift the balance of preparation away from
clinical areas to pharmacies had been put into effect. Arguably this reflected a significant

gap in knowledge.
1.8 Information & Information Technology
1.8.1 NHS Information Systems & Electronic Prescribing

The NHS has a relatively poor track-record in respect of investment and application of
Information Management & Technology (IM&T) (NHS Executive, 1998). The publication of
Information for Health (ibid) highlighted both existing shortcomings and future investment

strategy. This resulted in a multi-billion pounds investment programme to improve IM&T
systems and services across the NHS with a target that 4 per cent of total NHS spend
should be on information technology by 2008 (Wanless, 2002), more than doubling the

percentage at the time.

The Government intended IM&T investment to be at the heart of its overall modernisation
programme for the NHS (Audit Commission, 2001). Electronic prescribing systems (EPS)
(sometimes referred to as e-prescribing)® were a priority for reducing medical errors
(Goundrey-Smith, 2004; HSJ, 2002), and pharmacy automation in respect of dispensing
was a key factor in re-engineering hospital pharmacy services for a modern working

environment (Audit Commission, 2001).

EPS reduce medicine errors significantly by providing timely, legible information (Wyatt
and Walton, 1995; Schiff and Rucker, 1998; CFH, 2006b). This reduces transcription
errors (a major source of medicine errors) and the loss of prescription sheets (Audit
Commission, 2001). Therefore computer technology is not an optional extra but a
fundamental part of the modernisation agenda for a range of changes, including clinical
governance and pharmacy (DoH, 2000d; NHS Wales, 2001), creating the opportunity to
release scarce pharmacy resources into direct patient care. Therefore the priority for
pharmaceutical services within the Information for Health strategy was EPS. All Trusts
would be expected to achieve the goal of having a Level 3 Electronic Patient Record by

the target date of 2005 (NHS Executive, 1998).

° EPS is not Electronic Prescription Service
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There were perceived problems at the outset of the national investment programme for
EPS in 2002, in terms of slippage on procurement, and the impact on local support and
actions of having a centralised approach to delivery (HSJ, 2002; Hoeksma, 2002; Bolton,
2002). Procurement and implementation should take place over the period 2008 — 2010

(CFH, 2006b).

1.8.2 EPS and Data on Aseptic Preparation

The focus of EPS is on clinical specialties, and improving clinical governance, and they do
not include aseptic products/preparation per se although some such activity might be
inferred (CFH, 2006b). (This situation was subject to review with the production of the

formal functional specification (CFH, 2007a)).

Existing pharmaceutical information systems relating to aseptic dispensing suppont the
operation of pharmacies (e.g. to produce labels), rather than generate detailed data for

analysis (Gandy and Beaumont, 2003a). There are four main systems that have been
established since the 1990s (ibid).

This situation in respect of limited relevant data being electronically available from NHS
systems placed constraints on research methods. (A confirmatory check on progress was
required towards the conclusion of the research, see Section 11.57).

1.9 Mainstream NHS Information & Data

The main measurements of hospital activity have traditionally focused on what is done by
the medical profession, with the production of minimum datasets for patients attributed to
whichever consultant is responsible for a patient for a given period of time. The Korner
review of NHS data was undertaken in the mid-1980s (DHSS, 1984). Prior to this a
patient's whole stay would be attributed to the consultant and specialty responsible
immediately prior to discharge. This meant that specialties that were involved in the early
stages of patients’ stays did not get sufficient credit for their contribution, and arguably
those that were involved in the latter stages got undue credit. The solution recommended
by Korner was to break down the overall patient's spell into each episode under the care
of a different consultant and specialty, where internal transfers were involved (ibid). This
resulted in the creation of (inpatient) Finished Consultant Episodes (FCEs). These FCEs
could be combined in different analytical ways to best answer a query. FCEs were used
as the main activity currency in the early days of the “internal market” in the early 1990s.
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However, it was suspected that some Trusts were more imaginative than others in how
they recorded internal transfers: with increases in the number of FCEs being greater than
the increases in the number of patient spells, resulting in apparent increases in patient
throughput and apparent decreases in costs per case. FCEs are retained as a currency
but these criticisms meant that First Finished Consultant Episodes (FFCEs) are nhow more
generally used, because they are essentially the same as spells, i.e. a patient is only

counted once.

The level of demand for aseptic products will naturally reflect the number and the related
casemix of patients treated in a hospital, together with any local policies regarding aseptic
preparation (Gandy et al, 2003; Gandy, 2005; Gandy and Beaumont, 2006; Hardy and
Mellor, 2007). Therefore any analysis of aseptic preparation and usage for a hospital over
a period of time, particularly where any movement in aseptic preparation between clinical
areas and pharmacies is being investigated, should appropriately take into account
changes in (inpatient) activity and casemix. FFCEs and FCEs in their different forms (e.g.
inpatients, outpatients, A&E) are in practice the only readily available activity data for NHS
hospitals. Therefore, along with their associated occupied bed-days, they are the main
data used for quantifying changes in patient activity volumes and casemix over a period of
time. Consequently FCEs, FFCEs/Spells and Occupied Bed-days are the only realistic
data that can currently be used as proxy measures for hospitals’ volumes and casemix

(ibid).
1.10 North West Initiatives in respect of Aseptic Dispensing 1997 - 2005

1.10.1 EL(96)95 & Original North West Survey

When the DoH issued EL(96)95 (Chief Medical Officer and Chief Pharmacist, 1996), the
Regional Pharmacist for NHS Executive North West commissioned the researcher to
collate and analyse the local internal audit responses. In addition to the audit a survey
was also commissioned which focused on all aseptic dispensing and preparation across
the North West, in order to provide information on the types and volumes of aseptic
products, characteristics of aseptic dispensing units, and expiry periods (Gandy et al,
1998a). This was because of concern at the lack of data for the production and usage of
aseptic products (See Section 1.7) and to establish whether the amount of aseptic

preparation taking place in clinical areas was sufficiently large as to suggest that the
commercial sector might be interested in meeting requirements.

16



The results of the audit and the survey (ibid) demonstrated the diversity of services and
facilities across the North West and raised a number of concerns. A particular concern
was the range and volume of products being prepared in wards and clinical areas rather
than in licensed and unlicensed aseptic facilities. At least 65 per cent were prepared in
this way (ibid). (This figure was subsequently updated to 79 per cent (Gandy et al, 2003;

Gandy, 2005)).
1.10.2 North West Working Party of Chief Executives and Chief Pharmacists

The North West survey also found that many units were considerably under-utilised
(Gandy et al, 1998a). Given the financial constraints of that period this could be Il

afforded. In the circumstances, the Trust Chief Executives in the North West set up a
working party to identify best practice/guidelines, and look wider than just the use of the
aseptic facilities themselves (NHS Executive North West, 1997, Gandy et al, 1998b;

Gandy et al, 1998c). (The researcher acted as the project manager for the working party

and chief author and editor of its report).

The working party report (NHS Executive North West, 1997) was circulated throughout the
North West, with copies sent to the Chief Pharmacist at the DoH who circulated it

throughout the UK as an example of “best practice”. The report (ibid) sought to identify
best practice and the actions necessary for Trusts to collaborate and develop local
solutions that, importantly, would have local ownership (NHS Executive North West, 1997,
Gandy et al, 1998b; Gandy et al, 1998c). It did not provide a blueprint for how future
aseptic services should be organised in the North West.

Two factors emerged from the working party as being key to the approach: the need for
local provision to provide a flexible, responsive service; and that a pharmaceutical aseptic
unit should not necessarily be expected to deliver all the needs of a Trust (ibid).

Collaboration between Trusts was seen as key for the regionwide organisation of future
aseptic services to operate successfully, and to maintain high standards on a cost-
effective basis. It could also provide the infrastructure to facilitate staff training, skills
assessment, manpower development and quality assurance (ibid). This begged the
research question of how *“collaboration” might be measured, which is an important

component of this thesis.
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1.10.3 Outcomes from North West Working Party Report

As a result of the working party report (ibid), Trusts in the North West were invited by NHS

Executive North West to determine the most efficient, collaborative solutions locally,
allowing for future trends in standards and demand. One obvious parameter for
collaboration was geography, given that Trusts had historically worked on a geographical

basis (Gandy et al, 1998b; Gandy et al, 1998c).

There was unanimity amongst the working party members that a significant increase in
pharmaceutical aseptic dispensing was required to effect any real shift in the balance
between pharmacies and clinical areas. Given the balance at the time, even allowing for
data constraints (Gandy et al, 1998a), it was not be realistic to look to completely
eliminate aseptic preparation in clinical areas, within existing resources and the prevailing
culture, because it would have meant almost trebling pharmaceutical production from 1.1
million to 3.0 million per annum. To eliminate aseptic preparation in clinical areas would
require a total review of current practices in clinical areas and would necessitate an
extensive period of consultation, the outcome of which would be uncertain; whereas there
were no objections from Trust Chief Executives to shifting the balance of aseptic
preparation further towards pharmacies, particularly to appropriately deal with risk.

To generate momentum and facilitate the working party recommendations (NHS
Executive North West, 1997), the NHS Executive North West provided £3 million capital
funds to support capital developments in aseptic dispensing units across the North West
that would markedly increase production capacity and enable collaborative arrangements.
The underpinning assumption made by NHS Executive North West was that the resultant

Increase in production capacity across the region would enable a broadly equivalent
reduction in the number of aseptic preparations taking place in clinical areas (Gandy et al,
1998b; Gandy et al, 1998¢).

A competitive process was followed, with various Trusts in the North West presenting
business cases and proposals for capital schemes in their aseptic dispensing units
(supported by partner Trusts where appropriate). The process incorporated a “market

management” component where production projections and usage projections from all
Trusts were balanced (by the researcher) to ensure that there would be sufficient demand

for any additional products (Beaumont, 1999). This allowed Trusts to provide
new/improved data resulting in a revised total of 3.8 million aseptic preparations in clinical
areas per annum across the North West (Gandy et al, 2003).
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The NHS Executive North West approved eight schemes, of various sizes, from all the
proposals submitted by Trusts. However, before awarding capital funds, Chief Executives
of purchasing Trusts were required to commit to buying the numbers of aseptic products
they had specified during the process for a minimum of two years, from the Trusts that
received capital funding. This was to guarantee that there were customers for the
additional production volumes, and avoid the danger of the schemes producing products

that no-one wished to purchase (Gandy and Beaumont, 2006).

The potential contribution of the commercial sector was taken into account, although the
limited availability of commercial aseptically prepared products at that time, was

recognised (Gandy et al, 1998a).
1.10.4 Evaluation of Capital & Collaboration Programme

In addition to the above outcomes, the working party highlighted many issues relating to
the lack of data regarding aseptic preparation (NHS Executive North West, 1997) these
included, for example, the validation processes; physico-chemical stability data;
environmental monitoring data in uncontrolled environments. A key concern was the lack
of consistently defined and collected data for aseptic preparation in clinical areas (Gandy
et al, 1998a). Data was required by pharmacists and managers that was relevant to the
development of a definition of what constitutes the “capacity” of an aseptic dispensing unit
(Gandy and Beaumont, 2003b). This would involve some form of time weighting for each

type of product, given that different types of products take different amounts of preparation
time.

Good (project) management requires initiatives to be monitored and evaluated, to
determine the degree to which the aims and objectives have been realised. The NHS
Executive North West needed to evaluate the £3 million Capital & Collaboration
Programme (C&CP) (Beaumont, 1999) in respect of changes in: (weighted) workload;
capacity and the use of facilities; collaboration between Trusts; the balance between
pharmacies and clinical areas; etc. As the only available robust relevant data involved
simple counts of the numbers of the different aseptic products dispensed by pharmacies,
these requirements represented a large gap in knowledge. The NHS Executive North
West endorsed the need for research into how aseptic production and usage should be

measured.

The opportunity for the research covered by this thesis was born from these
circumstances. However, it should be emphasised that this placed its own constraint on
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the research because of its set deliverables. Consequently it was necessary for the
research to establish the limits of usefulness and acceptability for relevant constituencies,
and transferability to demonstrate its general efficacy.

1.11 Clinical Governance and Medicines Modernisation: National Picture 1997 to
date

1.11.1 Emphasis on Clinical Governance

The DoH emphasised the importance of clinical governance with the publication of “The
New NHS: Modern Dependable” (DoH, 1997) and subsequent guidance (DoH, 1998a;

DoH, 1999a). Hospitals were required to develop comprehensive risk management
strategies to ensure the safety and well-being of patients and staff. The continuing

practice of preparing pharmaceutical products in clinical areas rather than in
pharmaceutical aseptic facilities was readily perceived as a key risk, and therefore the

North West report (NHS Executive North West, 1997) was very timely. Should problems
occur in the preparation and administration of such products that lead to a major hazard

for a patient, or even death, then the hospital concerned, and its staff, were open to
litigation/prosecution and confidence in services would be damaged (Gandy et al, 1998b).

1.11.2 Medicines Expenditure & Trends

At the beginning of this decade, the NHS spent £1.5b on medicines per annum, which
was 4.6 per cent of total costs, and pharmacy staff cost ¢. £270m (Audit Commission,
2002). Not surprisingly, pharmaceutical services and medicines management have been a
continuing focus for a range of central initiatives, either specifically, or as part of more

general guidance and directives from central government.

More specifically to this thesis, the DoH introduced the Controls Assurance Framework in
1999, which included a section devoted to reducing risk involved in the use of medicines
(DoH, 1999b). The Controls Assurance Standards for Medicines Management (CASfMM)

acknowledged that aseptic dispensing was an increasing and demanding activity for

pharmacy services (NHS Executive, 1999), and that some NHS manufacturing capacity
was needed to prepare medicines that were not commercially available. The CASfMM

argued that Trusts should always consider whether collaboration with other trusts for the
provision of common aseptically prepared items and manufacturing was a viable
alternative to individual trusts investing in these services. An advantage of such
collaboration was the possible release of pharmacy staff and capital for investment In

other activities (Audit Commission, 2001).
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1.11.3 Medicines Management

In 2000/01 the DoH required hospitals in England to assess their services against the
DoH's Medicines Management Framework, highlighting priority action areas (DoH,
2001b). In addition, the Audit Commission encouraged the collection of baseline data
regarding medicines management arrangements, to enable local auditors to work with
hospitals, and chief pharmacists in particular, to improve services (Audit Commission,
2001). This baseline data involved indicators dealing with cost, uptake of processes,
staffing and intensity of workload, and staff deployment, on a benchmarking basis.

Performance was interpreted on a benchmarking basis, e.g. whether organisations were
placed in the top or bottom quartile. Reference was made to the policy aim to minimise the
administration of |V antibiotics on wards, compared to oral, because of higher costs and

clinical risks (Audit Commission, 2002). Pharmacy staff were related to Trust activity using
FCEs as the main indicator for activity. However, this examined all pharmacy activity,
without separating out aseptic dispensing. The important point was highlighted that the
local context could potentially provide reasons why values of indicators cannot be

interpreted on their own (ibid), which is directly relevant to the question of how
(benchmarking) analyses developed within this research should best be utilised.

In addition pharmacists were expected to apply more general modernisation guidance to
medicines management, such as the “10 high impact changes for service improvement
and delivery” (DoH, 2004b; Cooke, 2005).

1.11.4 Risk Assessment

In 1999, the DoH undertook a risk assessment survey of all 125 hospital pharmacy units
In England holding a manufacturing licence. The questionnaire covered: workforce,
facilities, products and capacity. The drivers for the exercise at the time were: unplanned
closures of NHS Units (MHRA intervention) due to lack of investment; the role of
production facilities in supporting supply chain/managing product shortages; and, the
ageing facilities/poor local investment strategies (see Section 11.2 Reference 10).

The results of the risk assessment survey indicated that the current manufacturing service
was uncoordinated, with no system of peer review of prescribing habits, and a duplication
of effort across some units. Shortages of products arose which potentially put patients at
risk, and the costs of products were variable (see Section 11.2 Reference 7). The results

raised concerns regarding the continued viability of NHS manufacturing units and led the
Government to commission a multi-disciplinary Advisory Group to undertake a UK-wide

risk assessment of NHS pharmaceutical manufacturing.
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1.11.5 National Investment for Pharmaceutical Modernisation

As a result of the Advisory Group’s findings (DoH Advisory Group, 2002), in 2002,
Ministers made available £4m capital to begin the process of modernising hospital
manufacturing services, with a multi-disciplinary Implementation Board formed to lead the
process in England. The following year, the DoH announced £42m capital was to be
utilized (available across 2004/05 and 2005/06), to help deliver a cohesive, financially
robust traditional NHS manufacturing service to provide medicines tailored to the specific
needs of individual patients in circumstances where these needs cannot be met by the
use of licensed medicines (DoH, 2003a). The processing of the bids was dealt with

through four regional groups.

These capital initiatives meant that pharmaceutical manufacturing units within Trusts were
faced with several options. These included to become a lead unit within the modernised
hospital manufacturing service, a strategic support unit within the modernised service, or
to opt out from the developing arrangements (e.g. local aseptics provision). A logical

consequence of modernisation is the requirement to rationalise the products prepared,

based upon: standardisation; clinical desirability; technical assessment; and

determining appropriate presentations (e.g. ‘ready to use' v ‘ready to

administer’ (ampoule/vial v syringe)) (see Section 11.2 Reference 10). There was

a likelihood that “high risk” preparations would need to move to preparation in

pharmacies (see Section 11.2 Reference 7), which was reaffirmed by Hardy and Mellor
(2007).

Partnership working between the NHS and the commercial sector was emphasised where
there was an advantage to the NHS and a clear benefit to patients (DoH, 2003a). The
Association of Commercial Specials Manufacturers, working collaboratively with the
Implementation Board, prepared general principles of working with the NHS which
covered a variety of issues including business models, risk management and intellectual
property rights. As is stated above in Section 1.10.3, the commercial sector’s contribution
to the NHS was limited in respect of aseptic dispensing (Gandy et al, 1998a), partly due to
its need be able to produce standard products in sufficient quantities to be economically
viable. The wide range of requirements of the NHS and the limited shelf lives of products,
for example those used in the treatment of children (Aston University Business
Partnership Unit, 2004) had militated against significant expansion of the commercial

sector’s contribution in the past.
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In the event, just under 30 per cent of the total capital funds were allocated to aseptic
dispensing schemes, but the figure varied considerably across the four regions of
England: in the North it was less than 10 per cent (partly because of the past investment
in the North West); in London it was just under 50 per cent; in the South of England (exc.
London) it was broadly 67 per cent; but in Central it was zero (see Section 11.2 Reference

10).

However, no methodology has been established to fully evaluate whether the approved
schemes will have met their stated goals (see Section 11.2 Reference 12).

1.11.6 Monitorning Progress

Building on the Audit Commission work (Audit Commission, 2001, 2002), the Acute
Hospital Portfolio Medicines Management reviews in 2005/06 (Healthcare Commission,
2005), generated a benchmarking data set to inform on a hospital's progress against set
Medicines Management initiatives. This enabled Trusts to compare their performance with

one another. They could also re-use the tools involved to measure their progress over

time.

The core questionnaire for the review broke down into nine sections (with an average of
ten questions Iin each section) about different aspects of medicines management,
Including pharmacy staff and skill mix, and medicines management structures and
strategies. Despite a wide range of questions, there was nothing that quantifies what was
happening in terms of full aseptic production and usage. Indeed, there is reference to the

fact that aseptic preparations are not all recorded in pharmacy systems (ibid), and that this
has led to known problems with data completeness in relation to cancer medicines (ibid).

1.11.7 Other Related Initiatives

In addition to the above national programmes there have been other significant regionally
based initiatives in recent years. These include a one-year project to develop a risk
assessment tool for extemporaneous preparations, taking into account clinical risk,
technical risk, a risk assessment of the current list of preparations, and the identification of
the most risky products (see Section 11.2 Reference 9), and a two-year risk assessment
of parenteral product preparation across North of England (Hardy and Mellor, 2007). The
goals of the latter were to: Review the frequency, site of preparation and level of
pharmacy control for recognised high-risk items; Collate information on a range of
high/medium risk products to allow prioritisation for pharmacy preparation; Review current
output of parenteral products from licensed and unlicensed units and compare with
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information collated above; To identify and prioritise for pharmacy preparation those
high/medium risk products which are not currently prepared in either licensed or

unlicensed units.

The National Patient Safety Agency (NPSA) carried out a consultation exercise on
proposals to carry out risk assessments of clinical area preparation activities throughout
the NHS (NPSA, 2006), with a view to prioritizing the transfer of high-risk products to

pharmacies. The NPSA subsequently issued a bulletin on injectable medicines (NPSA,
2007).

All these point to increased emphasis on moving aseptic preparation from clinical areas to

pharmacies.
1.11.8 Continuing Evolution of Services

It is concluded from the above that the medicines and pharmaceutical services are fully
recognised as priorities by the Government, not only in terms of their contribution to
clinical governance and patient care, but also in terms of ensuring that the services and
processes themselves are fit for purpose and cost effective. However, the sheer size of
medicines consumption and the complexity of the associated requirements mean that a
great amount of time and effort will be required to achieve the identified goals universally.
For example, it has been pointed out that a lack of stability and compatibility data is a
considerable barrier to preparing products that are ready-to-administer in pharmacy-
managed aseptic units (Graham, 2005). Therefore, at least in the short term, practical
strategies will involve targeting pharmacy production efforts towards “high risk products”
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