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Abstract

Objective There is substantial evidence demonstrating that transferring patients between care providers is a high-risk area for
medicines management. This study aimed to investigate the effect of sending patients’ hospital discharge letters to their nominated
community pharmacists on the number of discrepancies between the patient’s general practitioner (GP) records and the discharge
letter and between the patient’s self-described medication regime and the discharge letter.

Methods In a randomised, controlled trial, 33 participants in two groups, control and intervention, had their discharge letter sent to
either their GP only or their GP and nominated community pharmacy after hospital discharge. At least 3 weeks after hospital
discharge, the participant’s current GP’s medication record and their self-described medication regime was obtained. Discrepancies
between their GP medication record and their discharge letter and between the participant’s self-described medication regime and
their discharge letter were counted. The number of discrepancies (relative to the number of drugs prescribed) in the intervention
group was compared with the control group for each of the above two categories, using the chi-squared test to determine the
statistical significance of any differences between the two groups.

Results The intervention group had statistically fewer discrepancies than the control group for both data sets: GP records compared
with the discharge letters (P < 0.0005); participants’ self-described medication regimes compared with the discharge letters (P <
0.00005).

Conclusions Sending a copy of patients’ discharge letters to their community pharmacists could be beneficial in reducing post-
discharge prescribing discrepancies and improving patient understanding of the changes made to their medicines.

Introduction

Transferring patients between care providers, such as on Within 2 weeks of hospital discharge, 57% of patients hospital
discharge, is a high-risk area for medicines man- experience medication problems and up to 20% experiagement.[*! Better
utilisation of community pharmacists ence adverse drug events (ADE).[>% On hospital dis(CP) in the process of medicines
management post-hospi- charge, 60% of patients have had three or more tal discharge may improve medicines reconciliation
and medication changes and the risk of an ADE increases with patient safety. every new drug or alteration made.[*-5!
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Communication of medication changes to the patient’s general practitioner (GP) has improved immensely with the advent
of electronic discharge letters.l’l However, discrepancies and ADE post-discharge still continue to occur. The PRACtICE
study!® found that 43% of patients had discrepancies between the medications prescribed on their discharge letter and those
subsequently prescribed in practice.

Community pharmacists are ideally placed to help reduce drug-related problems. They are easily accessible, and 60% of
patients use the same pharmacy regularly.! A previous study has shown CPs were able to identify drugrelated problems and
intervene in 63% of post-discharge patients.[! Many CPs now offer a wide range of services including Medicines Use Reviews
(MUR).[™ Although evidence is limited, post-discharge MURs are shown to have reduced hospital readmissions.[*Y CPs are
not currently sent any information on discharge medication and medication changes that have occurred. Sending CPs
discharge letters allows them to check the discharge letter against the patient’s next repeat prescription and identify any
unintentional prescribing discrepancies. One study showed that when CPs are sent a discharge letter unintentional post-
discharge prescription discrepancies fell from 57% to 32%.1*2 The number of ADE also fell from 3.1% to 1.6%. In addition,
a pilot study in Scotland demonstrated the benefits of sending discharge letters to CPs, and NHS Scotland has now instigated
this system.[*3l

Previous studies have focused on measuring post-discharge prescribing discrepancies and CP interventions for post-
discharge patients.[**2131 However, one of the most important determinants in improving patient outcomes is how and if the
patient takes their medicine.¥ One study demonstrated that the majority of patients have little or no understanding of the
medication changes made during their hospital admission.*®! Patients’ non-adherence to their medication leads to negative
outcomes. Non-adherence results in 11-22% of hospitalisations for chronic disease exacerbations.P! It has been found that
4.3% of preventable hospital admissions are medication-related,[**119% of hospital re-admissions are medication-related and
50% of the latter are preventable.l*"1 1t is therefore crucial to establish if changes made to a patient’s medication regime whilst
in hospital have been understood and followed by the patient as well as the other healthcare professionals involved in their
care. Providing CPs with patients’ discharge letters would allow them to check patients’ understanding of any medication
changes when they came to collect their repeat prescription. It would also alert the CP to offer the patient a post-discharge
MUR.

This study aims to investigate the effect of sending a copy of patients’ hospital discharge letters to their nominated CP as
well as their GP surgery. It will measure the number of discrepancies between the hospital discharge letter and the patient’s
GP medication records

the patient’s self-described medication regime

Subjects and methods

Study design

This randomised, controlled trial with two parallel arms (1 : 1) was conducted on 33 patients over 4 months at the Royal Sussex
County Hospital (RSCH), Brighton, United Kingdom. Ethical approval was obtained from the South Central — Hampshire A
National Research and Ethics Committee (reference number 13/SC/0513 on 7th Nov 2013), and informed written consent was
obtained from all participants before enrolment.

Participant recruitment

Pharmacy staff opportunistically identified suitable participants for the researcher (not every patient could be assessed with
available resources), from inpatients throughout RSCH. The researcher approached eligible patients and gave them verbal and
written information on the study. After having at least 24 hours to consider, patients wishing to enrol gave written consent. Eligible
participants needed to have taken at least four medicines regularly prior to hospital admission, used the same community
pharmacy for all their repeat prescriptions, had changes made to their medication during their hospital stay and had their discharge
letter clinically screened by a pharmacist. The agreement of their CP to participate in the trial was also required. CPs were faxed
written information about the study, were asked for their agreement to participate and were requested to provide a named member
of staff to link with the study. Patients with one or more of the following characteristics were excluded: under 18 years old; unable



to carry out a telephone interview; with no registered GP; living outside Brighton and Hove; had their medication administered
by carers; or dispensed in a blister pack.

Intervention

Once enrolled, participants were given a sequential study number which had previously been randomly allocated to either the
control or intervention group using randomisation software to create a ‘group allocation list’. Participants and the researcher were
blinded to the group allocation, but hospital pharmacists who processed participants’ discharge letters and the CPs were, of
necessity, not blinded. The group allocation list and the group allocation of participants were kept from the researcher until the
data had been processed.

When processing the discharge letter, hospital pharmacy staff used the group allocation list to determine the participant’s study
group. The control group followed standard discharge practice: the discharge letter was sent electronically to the GP only. The
intervention group additionally had the discharge letter faxed to their nominated CP with a cover sheet explaining the trial. The
CPs were not given instructions on what interventions they should make using the discharge letter but were told it could be used
for post-discharge MURs. At least 3 weeks after discharge from hospital, each participant’s current medication record was
obtained from their GP surgery and a structured telephone interview with the participant was performed.

Outcome measures and statistical methods

The primary outcome measures of the study were:

Reconciliation, at least 3 weeks after discharge, between each participant’s GP medication record and their hospital discharge
medication, measured by the number of discrepancies between the participant’s GP medication record and their hospital
discharge letter.

Reconciliation, at least 3 weeks after discharge, between each participant’s description of their amended medication regime and
their hospital discharge medication, measured by the number of discrepancies between the participant’s self-described
medication regime and their hospital discharge letter.

For the purposes of this study, a discrepancy was classified as ‘any difference in drug name, dose, route or frequency, between
the two lists (the discharge letter and either the GP medication record or the participant’s selfdescribed medication regime)’.
Discrepancies in symptom relieving or short-term medicines such as analgesics, antibiotic courses and laxatives were not counted.
The participant was asked whether they had had any changes made to their medications as discharge in the telephone interview
to prevent intentional discrepancies from being counted. To reduce bias, all the analyses were carried out by a single pharmacist
who was blinded to the participant’s study group allocation. For each participant, discrepancies relative to the hospital discharge
letter were counted for the GP medication records (GP data set) and for the participant’s self-described medication regime (Pt
data set). The total number of discrepancies for each data set was shown relative to the total number of drugs prescribed. The
results for the control group and intervention group for each data set (GP and Pt) were compared on the number of discrepancies
relative to the total number of drugs prescribed using the chi-squared test. A second analysis comparing the number of participants
with one or more discrepancies was carried out also using the chi-square test. Both chi-square tests were one-tailed and tested for
significance at a = 0.05. The relative risk reduction (RRR) and number needed to treat (NNT) were calculated for the primary
outcome measures. All statistical tests were performed with Minitab 17 and/or XLSTAT programmes.[*81°]

Sample size

The minimum required sample size was based on the first primary outcome measure and was estimated to be 32 using
G*power 3 (calculated for a chi-squared test, a = 0.05, b = 0.8 and effect size ‘d’ = 0.5).2° The effect size ‘d’ was estimated
using data from a previous study.!*? As the discrepancies are measured per number of drugs prescribed, the sample size relates
to the number of drugs rather than the number of participants. Eligible patients must take at least four drugs and so a minimum
of eight participants are required for confidence the sample size has been met.



Results

Study participant demographics and characteristics

The study enrolled 33 participants over 4 months: 17 were randomised to the intervention group and 16 were randomised to
the control group. Results were collected on all 33 participants for the GP data set (Figure 1) and 26 participants for the Pt
data set (Figure 2). Results for seven participants in the Pt data set were lost to followup because they were un-contactable
(4), had been readmitted to hospital at the point of data collection (2) or were too unwell to participate in the telephone
interview (1).

The participant demographics, including the clinical speciality (respiratory, endocrine, etc.) under which the participant
was admitted, are shown in Table 1. The two groups of the study, control and intervention, did not show any significant
difference in comparison between the participants’ demographics (Table 1).

Results for the primary outcome measures

The 33 participants in the GP data set were prescribed a total of 364 drugs, and the 26 participants in the Pt data set were
prescribed a total of 261 drugs at the point of discharge. The number of discrepancies relative to the number of drugs
prescribed was significantly lower in the
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Figure 1 Consolidated Standards of Reporting Trials (CONSORT) diagram of the study process and participant flow for the set of results counting the
discrepancies between the participants’ GP medication records and their hospital discharge letters. A — Number who were assessed for eligibility and
enrolled, with reasons given for those who were not enrolled, B — number who were allocated to each group control or intervention, C — number that were
lost to follow-up and reasons why, D — number who were analysed. GP, general practitioner (see Appendix S1).

intervention group (1) than in the control (C) group in both the GP data set (I: 14%, (25/173); C: 26%, (50/191) P = 0.00034
(P <0.05)) and the Pt data set (I: 8%, (10/ 128); C: 23%, (31/133) P = 0.000043(P <0.05)) (Table 2). The number of participants
with at least one discrepancy was significantly lower in the intervention group (1) than in the control (C) group in both the
GP data set (I: 27%, (9/21); C: 36%, (12/21) P = 0.029 (P <0.05)) and the Pt data set (I: 19%, (5/16); C: 42%, (11/16) P =
0.0034(P <0.05)) (Table 2).

The GP data set showed a RRR of 29% (comparing the number of patients with at least one prescribing discrepancy)
between the intervention and the control group and a NNT of four, meaning that for every four patients who have a copy of
their discharge letter sent to their CP a prescribing discrepancy can be prevented. In the Pt data set, the RRR was 47% with a
NNT of two.

The mean number (standard error of the mean) of discrepancies observed per participant was lower in the intervention group

than in the control group for both data sets, GP (I: 1.47 1.81; C: 2.94 3.34) and Pt (I: 0.83 1.11; C: 2.21 1.97) (Figure 3).

The number of major discrepancies observed was lower in the intervention group compared to the control in both the GP data
set (I: 9; C: 19) and the Pt data set (I: 2; C: 3) (Table 3).
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Figure 2 Consolidated Standards of Reporting Trials (CONSORT) diagram of the study process and participant flow for the set of results counting the
discrepancies between the participants’ self-described medication regimes and their hospital discharge letters. This differs from Figure 1 because some
participants were lost to follow-up because they could not be contacted for the telephone interview (Section C). GP, general practi-

tioner (see Appendix S1).

When counting discrepancies found in both the GP’s medication records and the participants’ self-described medication regime,
that is a prescribing discrepancy that caused the patient to take the wrong medication/dose, the results are as follows:
. Control group: seven discrepancies (two major discrepancies)

- Intervention group: one discrepancy (minor)
None of the participants had received post-discharge MURSs by the time the telephone interview was carried out. However, two
participants had received counselling on their medication changes by their CP. Both of these participants were in the intervention

group.



Discussion

Primary outcome measures

The number of discrepancies relative to the number of drugs prescribed and the number of participants with at least one
discrepancy was found to be significantly lower in the intervention group for the accuracy of both the GP

Mean number of discrepancies

Table 1 Study population demographics, number of participants and comparison between the control and intervention groups
Study population demographic Control Intervention P-value*
Number of participants 16 17
Male 8 11 0.58
Female 8 6 0.52
Mean age 66 66 0.97
Mean number of medicines? 11.94 10.18 0.39
Mean number of changes to 3.63 2.24 0.18
medicines on hospital
discharge

Clinical Speciality

Respiratory 7 7
Endocrine 1 1
Care of the elderly 1 0
Vascular 1 4
Medicine 1 0
Gastro 4 3
Cardiac 1 0
Orthopaedics 0 2

Data presented as number of participants unless stated otherwise.
a

Taken as the number of medicines on the discharge letter.

*P-value results for the statistical tests performed to assess for differences in characteristics between the two study groups are given. The comparisons of
the number of males and females between the control group and the intervention group were performed using the chisquared test; the comparisons of the
mean age, mean number of medicines on the discharge letter and the mean number of changes to medicines at discharge between the control group and
the intervention group were performed using the independent t-test. All tests were two-tailed and tested to the significance of a= 0.05.

medication records and the participants’ description of their amended medication regimes. The results therefore suggest that
the sending of hospital discharge letters to

®Control M Intervention

GP data set Pt data set



Figure 3 Mean number of discrepancies per participant in the control group and the intervention group when comparing the participants’ GP records with their
hospital discharge letters (GP data set) and the participants’ self-described medication regimes with their hospital discharge letters (Pt data set). The error bars
express the standard error of the mean discrepancies per participant. GP, general practitioner.

patients’ CPs, a relatively simple and low cost intervention, is beneficial for both of the above measures. The incidence of
medication discrepancies in the control group is relatively high for both measures (26% GP data set and 23% Pt data set), and so
the scope for benefit of this intervention is significant.

The NNT is four for GP records and two for patients’ self-described medication regimes. These low NNT values demonstrate
the cost effectiveness of the intervention.

The study showed the intervention was able to reduce major discrepancies which can cause harm to the patient. Minor

discrepancies should not to be overlooked though because whilst they may not directly lead Table 3 Number of major discrepancies in the
control and intervention groups for both data sets (GP and Pt)

Table 2 The number and percentage of discrepancies in the control and intervention groups for both data sets, GP and Pt, and a comparison of the
difference in discrepancies between the two groups

GP dataset Pt dataset
Measure Control group Intervention group Total Control group Intervention group Total
Number of participants 16 17 33 14 12 26
Number of participants with discrepancies 12 9 21 11 5 16
Percentage of participants with discrepancies 36 27 42 19
P-value* 0.029 0.0034
Number of drugs? 191 173 364 133 128 261
Number of drugs with discrepancies 50 25 31 10
Percentage of drugs with discrepancies® 26 14 23 8
P-value** 0.00034 0.000043

GP, general practitioner.
a

The number of drugs is taken as the number of drugs on the patient’s discharge letter.
b Relative to the number of drugs.

*The chi-squared test was used to test for a statistical difference in the number of participants with at least one discrepancy between the two groups for
each data set. A one-tailed test was used and tested to the significance of a= 0.05.

**The chi-squared test was used to test for a statistical difference in the number of drugs with discrepancies between the two groups for each data set. A
one-tailed test was used and tested to the significance of a= 0.05.

GP data set Pt data set
Number of major Number of major
discrepancies? discrepancies?
Control 19 4
Intervention 9 2

GP, general practitioner.
aFor the purposes of this study, a major discrepancy was classified as a discrepancy that could have caused an adverse effect on the patient. The results classed
as major discrepancies were reviewed by a second pharmacist to reduce subjectivity.



to harm, the long-term benefits of preventative therapy will be missed.

Strengths and limitations

Although the study showed a significant reduction in post-discharge medication discrepancies in patients who had their discharge
letters sent to their CP compared to those who did not, the mechanism of the intervention is unclear.
The study postulated that CPs would use the discharge letter in two ways:
to identify patients suitable for post-discharge MURs, which would help improve patient understanding of their medicines (reduce
discrepancies in participants’ self-described medication regime)
to identify discrepancies on repeat prescriptions (reduce discrepancies in GP records).

Although CPs were made aware of the objectives of the study (with references to MURs and to handling of repeat prescriptions),
the CPs were not given any specific instructions as to what interventions they should make in response to receipt of the discharge
letter.

Investigation and analysis of the CPs’ interventions were beyond the resources of this study and so it is unclear what
interventions may have been carried out by the CPs prior to the data collection activities, to help bring about the measured
reductions in discrepancies.

None of the participants reported having had a postdischarge MUR. Factors which may have prevented a post-discharge MUR
happening are that not all community pharmacies in the area can carry out MURs, and that many patients get their medicines
delivered, which decreases contact with their CP and reduces the opportunity for initiation of a MUR. MUR guidance states that
they should ideally be conducted within 4 weeks of discharge, but for reasons of practicality up to 8 weeks is allowed.[* As the
average time from discharge to the telephone interview was 26 days, this study may have timed the data collection too early to
detect MURs which did take place, but at a later time.

Impact of GP record discrepancies on the participants’ medication regimes

The intervention was found to work well because it helped to reduce discrepancies in both GP records and patient medication
regimes. Ensuring that the patient takes the right medicine at the right time is a key objective in medicines optimisation.?!!

General practitioner record discrepancies do not always correlate with discrepancies in the patient’s self-described
medication regime as shown in this study. There was a much higher incidence of major discrepancies in the GP data set than
the Pt data set and of the discrepancies found, few occurred in both the GP’s medication records and the participant’s self-
described medication regimes. This suggests the intervention impacts the discrepancies in the participant’s self-described
medication regime by a

mechanism other than by reducing GP prescribing discrepancies.

The lack of correlation between GP discrepancies and participant discrepancies could be for a number of reasons: because
some of the participants had not yet collected repeat prescriptions and were still using medicines issued from the hospital;
because the participant understood the medication changes and so ensured they took the correct medication despite
discrepancies on the GP records; or because there are many additional factors that can affect patients’ adherence with their
medication regimes.

Issues relating to GP medication records

A key issue found when assessing prescribing discrepancies was inconsistency in GP surgery medication record systems and
processes. Different surgeries have different computer systems and processes for updating records after receiving a discharge
letter. For example, the updating of medication records may be performed by clinical or by non-clinical staff. Interventions
aimed at reducing post-discharge GP prescribing discrepancies would need to overcome these issues or a more standardised
practice in updating GP records should be sought.

Directions for future research

The need to understand CPs’ interventions in response to the discharge letter has been highlighted as a key area for further
investigation by this study. A future study in which CPs are asked to record the number and type of interventions they make



using discharge letters would further advance this line of research. CPs could be asked to record intervention types through
categorisation similar to that used by Paulino et al.! Ideally this would be conducted on a much larger scale than the present
study, recruiting around 150-200 patients and engaging all CPs in the area. The study should have a longer follow-up period,
for example 8-10 weeks, to see if this led to the detection of more MURSs. Data on discrepancies between the patients’ GP
records and their hospital letter, and the patients’ self-described medication regime and their hospital letter should be collected
in conjunction with the data on the CPs’ interventions. This would allow analysis of the effect the CPs’ interventions had on
the number and type of discrepancies detected.

Conclusion

The present work shows that sending a copy of each patient’s discharge letter to their nominated CP could be beneficial in
reducing post-discharge prescribing discrepancies and improving patient understanding of the changes made to their
medicines. To implement this change in procedure, a convenient method of transfer of information, ideally electronic, would
need to be found. Difficulties in liaising with community pharmacies outside the local area served by a hospital would have
to be overcome. To ensure the intervention is cost-effective and benefits those most in need, a system for identifying and

targeting high-risk patients for post-discharge medication discrepancies should be employed.
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