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Prescribing of medication is one of the most common interventions that
patients will experience. The quality and standard of drug prescribing and
the potential for medication error in patients is an international public
health concern. We are interested in vulnerable groups particularly older
people, pregnant women, children and drug users. These four groups will
be the focus of Work Package 1 through observational epidemiological
studies that assess the quality of prescribing in terms of appropriateness
and error. The evidence formulated in Work Package 1 will form the basis
for Information and Communication Technology (ICT) interventions that
aim to improve the appropriateness and safety of prescribing in the
community, developed and assessed in Work Package 3.

® ciderly & Multimorbidity
®pregnant Women

> Children

*Drug Users



(1) Descriptive epidemiology of
prescribing in Ireland

RCS

Z Primary Care Reimbursement Scheme (PCRS)

Z EX
Z EX
Z Po

nenditure '2,489,000,000
nenditure increase 17% PA

pulation coverage 2.47 million

Z Generic prescribing 18%
Z Private prescription
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Growth in Community Drug

Schemes

*

RCSI
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Most costly drugs

Z Lipid modifying agents - N1160m

Z Acid Related Disorders- '127m

Z Renin-Angiotensin system- [75m

Z Drugs for Obstructive Airways Disease- 1110m
 Clinical Nutritional Products - '52m

Z Psycholeptics and Psychoanaleptics 1149m
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(2) Quality of prescribing @

£ Misuse- medication error
£ Underuse- of proven medicines

£ Overuse in inappropriate medicines
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Clinical example ._
RCSI

£ 22 year old asylum seeker

Z Prescribed oral tetracycline (minocycline) for acne

£ Attends 8/40 pregnant

Z%@Al DI A 1T £ &$! -Mhosiive OE A£AE A
evidence of fetal risk (teeth staining, dental
hypoplasia)
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Pregnant women
RCSI
 Quality standard for prescribing in pregnancy- FDA
risk classification
z O |- possibility of fetal harm remote
z O - éontrolled studies fail to demonstrate a risk
z O # animal studies show risk

z O $ positive evidence of risk but benefits may be
acceptable

z O 8 definite risk that outweighs benefit
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Medication exposure- 61,252, women

Coombe Women & Infants
University Hospital 2000-7

% of
Pregnancies
Exposed

14

12

10

1,532

1,987

(2.5%)

(3.2%)

U*
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Category D-
evidence of fetal
risk, benefits may
outweigh harm

Category X-
evidence of fetal
risk, any possible
benefit outweighed
by risk
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FDA category D/X drug @

exposure 22
RCSI
Category D Category X
Methadone 496 (0.81%) Oral Contraceptive 1614 (2.64%)
Progesterone 445 (0.73%) Emergency Contraceptive 159 (0.26%)
Diazepam 188 (0.31%) Estradiol 80 (0.13%)
Paroxetine 125 (0.20%) Flurazepam 26 (0.04%)
Prednisolone 123 (0.20%) Clomifene 22 (0.04%)
Quinine 101 (0.16%) Contraceptive Patch 21 (0.03%)
Valproate 82 (0.13%) Cannabis 18 (0.03%)
Carbamazepine 77 (0.13%) Cocaine 12 (0.02%)
Propylthiouracil 52 (0.08%) Medroxyprogesterone 11 (0.02%)
Atenolol 49 (0.08%) Atorvastatin 10 (0.02%)
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Factors associated with FDA
category D/X drug exposure

Z Booking <12/40

£ Being unemployed

Z Unplanned pregnancy* (OR 1.63, 95% CI 1.47, 1.81)
F Single marital status* (OR 2.22, 95% CI 2.00, 2.46)

£ Multiple pregnancy* (OR 1.56, 95% CI 1.13, 2.13)

£ Smoking in pregnancy* (OR 3.31, 95% CI 2.98, 3.67)
£ Publicly funded patient* (OR 1.49, 95% CI 1.32, 1.68)

*odds ratio relative to not having characteristic
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(2) Quality of prescribing

£ Misuse- medication error
Z Underuse- of proven medicines

£ Overuse in inappropriate medicines
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Table 2

Prescription rates (95% Cls) of prescribing quality indicators applied to Eastern Regional Health Authority (ERHA) prescription database

Prescribing quality indicator

Prescribing rate in
database (95% CI)

A high ratio of prescribing of inhaled corticosteroid to inhaled bronchodilators in patients with moderate to

severe asthma

A rate of prescribing statins and aspirin in patients with NIDDM (n = 8093)

Aspirin
Statins
Aspirin + statins

A low rate of benzodiazepine prescribing for prolonged periods (>4 weeks) (n= 18 171)
A high rate of generic prescribing (n = 158 128)
A high rate of prescribing of paracetamol compared with NSAIDs in patients with concomitant heart failure

(n = 1396).
Paracetamol

Nonsteroidal anti-inflammatory drugs
A low rate of coprescription of potassium supplements or potassium sparing diuretics for patients receiving ACE
inhibitors or angiotensin antagonists (n = 37 074)
Potassium supplements (n = 196)
Potassium sparing diuretics (n = 679)
A high rate of prescribing thromboembolic prophylaxis in patients over 75 years on digoxin (n = 4380)
A low rate of prescribing broad spectrum antibiotics such as coamoxyclav items as percentage of total

antibiotics (n = 16 742).
Quinolone items
Co-amoxydlav items

A low rate of prescribing proton pump inhibitors at full curative dose for > 4 weeks rather than a maintenance

dose (n =21 935)

A low rate of prescribing of oral nutritional supplements

All ages (n = 182 175)
Over 65s (n =90 869)

A low rate of prescribing compound analgesics relative to paracetamol

1521

64.70% (63.66, 65.72
59, 14% (58.07, 60.21
4423% (43.15, 45.31)
52.48% (51.95, 53.01
17.78% (1770, 17.99

8.24% (6.80, 9.68)
12.25% (10.53, 13.97)
2.32% (2.17, 2.47)

0.53% (0.46, 0.60)
1.83% (1.69, 1.97)
75.78% (7451, 77.05)
38.73% (3827, 39.19)

5.84% (5.62, 6.06)
32.89% (32.45, 33.33)
52.92% (52.44, 53.40)

3.39% (3.31, 3.47)
6.76% (6.60, 6.92)
1.56: 1




(2) Quality of prescribing

£ Misuse- medication error
£ Underuse- of proven medicines

£ Overuse in inappropriate medicines

Division of Population Health Sciences

HRB CENTRE FOR

PRiMARY CARE RESEARCH




Potentially inappropriate &
prescribing (PIP) &

Z Drugs to be avoided in older patients
Z Beers criteria
Z STOPP criteria

Z Consensus guideline of drugs that are problematic in
older patients

Z Process measure in relation to prescribing
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Potentially Inappropriate &
Prescribing (PIP) -

RCSI
Beers STOPP
ONE PIP 25.31% 25.31%
TWO PIP 6.39% 8.40%
THREE PIP 1.27% 2.39%
OVERALL PIP 33.22% 36.84%
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PIP and polypharmacy &

E PIP is three times more likely in those prescribed
> 5 medications per month per Beers criteria

Z PIP is five times more likely in those prescribed
> 5 medications per month per STOPP criteria
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Overall Costs

£ Beers maximum costs
Z Net ingredient cost
Z Total expenditure

£ STOPP maximum costs
Z Net ingredient cost
Z Total expenditure
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10,712,129
15,478,526

38,995,584
46,034,507
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Antibiotic prescribing rates in children &

2004-2008

Prevalence per 1000 children
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RCSI
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Cost antibiotic prescribing

Year

2004

2005

2006

2007

2008

Net ingredient cost ( I
2,318 859

2,263 552

2,629 620

2,847 425

2, 864 226
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Approx cost to State ( [ +25%)
2,898 574

2, 829 440

3, 287 025

3, 559 294

3, 580 283
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Comparison to EU rates @

RCSI
Study Country Age group Prevalence Rate
GMS data (2008) Ireland 0-15 578/1000
Lusini (2009) ltaly 0-19 512/1000
Lusini (2009) Denmark 0-19 328/1000
de Jong (2008) Netherlands 0-17 178/1000
Ekins-Daukes (2002)  Scotland 0-16 142/1000
GMS data (2008) Ireland 0-4 751/1000
Schindler (2003) Germany 0-6 429/1000
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Comparison to EU: Italy and the &
Netherlands <

RCSI
Ireland (2008) Italy (2003) Netherlands (1998)
Prescriptions % Prescriptions % Prescriptions %

Amoxicillin 28.6 25.8 48.4
Co-amoxiclav 34.6 38.7 9.8
Cefaclor 11.7 18.0 -

Clarithromycin 5.2 20.5 6.7
Phenoxymethylpenicillin 5.2 - 7.3
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Pyschostimulant prescribing
ADHD

RCS]
£ Methylphenidate improves core symptoms
£ Dexamfetamineand atomoxetine may be also beneficial

£ Atomoxetine may cause rare but serious liver injury

£ Clonidine and modafinil may improve symptoms, but are
associated with an increased risk of adverse effects

£ Effectiveness ofbuproprion is unknown
£ Long-term effectiveness of all psychostimulants is unknown
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Prevalence of psychostimulant
prescriptions in Ireland (2002-2008)

Patient-based rate

Methylphendiate
ATC NO6BA04

Dexamfetamine
ATC NO6BA02

Modafinil
ATC NO6BAO7

Atomoxetine
ATC NO6BA09

Rate
(95% CI)

0.341
(0.295-0.392)

0.031
(0.0180.049)

0.0017
(0.00004-0.0096)

0.0017
(0.00004-0.0096)
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Rate
(95% CI)

8.105
(7.9108.304)

0.196
(0.1670.229)

0.004
(0.00£0.011)

0.484
(0.437-0.534)

Rate
(95% ClI)

9.218
(8.936-9.506)

0.089
(0.063-0.121)

0.023
(0.0110.0419)

0.610
(0.5390.688)

Division of Population Health Sciences




Time trend of psychostimulant
prescriptions in Ireland (2002-
2008)
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Psychostimulant prescribing __
RCSI
£ Methylphenidate is the main substance prescribed for
ADHD children in Ireland

£ The prevalence of psychostimulant prescriptions is
Increasing

Z Further research required with respect to
Z Male-dominated prescription patterns
Z Co-medications
Z Practice variation

Division of Population Health Sciences

HRB CENTRE FOR

PriMARY CARE RESEARCH




Quality of prescribing

£ Misuse- medication error
£ Underuse- of proven medicines

£ Overuse in inappropriate medicines
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(3) Primary care and prescribing &
Z Core function of primary care

£ Clinical case
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Core functions of primary care
RCSI
£ Gate-keeping role to the upper levels of the
healthcare system
£ First contact provision of care
£ Continuity of care
£ Coordination of care

£ Comprehensiveness of care (including prevention
and chronic disease management)
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LIPID / HYPERTENSION CLINIC —01/03/2010

Dublin 14.

Dear Dr. Clune,

The above was reviewed in the cardiac clinic.

Blood pressure today was 130/80. She continue

s with her usual medication which is
Frumil low strength, Calcichew, Lipantil 200m

£ od, Aspirin 75mg daily, Zimovane n
Sketches : Sodium Valproate 200mg bd, Chrono, Paroxetine 50mg and Movicol.
: No ongoing cardiac issues that | could determine.
TSH is 3, total cholesterol was 5. liver function test was satisfactory,
S Forms

S — . I have advised her to continue with her usual medication and come back for review in
/aiting Room I2-months.
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Date of Birth: 7.5.33
Unit Number: MO000001339

Wednesday 307 July 2008
Dear Dr Clune,
Mary was brought by her son to Beacon Emergency Department on Wednesday 30™ July 2008

During the course of the night she has had severe pain around the left flank going to her left abdomen. This appears to be
probably more upper rather than lower. She does have difficulty recollecting things however.

She was due to come in this coming Friday to see Mr Ahmed with a view to chasing the results of her recent histology and also a
CT of the abdomen.

Today her vital signs were stable. She was not very tender either in the loin or in the abdomen.

We have sent away routine bloods and also urinalysis. I repeated her CT scan and this again shows a cystic lesion which
measures about 4cm and this has been present on previous scans.  This really has not changed in size since the original scan in
December

We are bringing together her blood results, her histology results and reviewing the scans ? origin of this cystic lesion. She will be
reviewed by Mr Ahmed and probably admitted, due to the fact that she had quite severe pain last night. Mr Ahmed will keep vou
updated in relation to progress,

Kind regards '(( 6
— O M
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Mary has returned for the results of her MR and CA 125. The MR] shows that

e et Sketches the adnexal mass is shrinking sfowly. The CA 125 is again normal at 9.6,

: She has been complaining of urinary symptoms, her dip stick was clear today and I
4 have taken the liberty of prescribing some Vesitiim Smgs nocte. If this does not
improve things then she will need to have formal Urodynamic Studies.

e e I have asked her to repeat the CA 125 and the MR in six months time. I will give

/aiting Room » her the results over the phone. 3
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Dear Dr, Fahy

[ reviewed the above wom; has become depressed again. She
is despondent, her sleep is disturbed. her mood is low

and she is preoccupied with
various aches and Pains. She was in her dressing gown when | called (2 pm) and has not
dressed for severa] days,

anil 1 bd and a
[ reassured her about this med

sed her to take it with food.

reintroduction of the mood stabliser

ication. In the past she feels it made her
nauseous. | adyq

Blood results taken on 26"

' September 2008 were as follows -
% Email Letter ;
i ki : Urea very slightly raised 7.9 (2. 1-7.1)

: Triglycerides marginally elevated 1.99 (0.15 - 1.80)

: Ferritin levels raised 154 (5- 148)

Other blood results normal.
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Medicines management in
elderly patient

Z Dynamic process
Z Reconciliation
Z Appropriateness
Z Safety
Z Interactions
Z Monitoring
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(4) Solutions

Z Policy

Z Clinical practice
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ICT and Patient Safety @
RCSI
FO&EO A O bOODPI OA )Y 1T Al O A
Technology (ICT), are essential to underpin a
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HIQA recommendations- drug

safety

RCSI

Z National framework for information sharing
enabled through ICT

Z Unigue patient identifier facilitates safe and secure
linkage of information

Z Develo

oment of national standards for health

Information

£ A feasi

nility study on the introduction of a national

electronic prescribing system

£ Comprehensive information system to support the
monitoring of the quality of healthcare delivery
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(4) Solutions

 Policy

 Clinical practice
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Vorkpackage 3: Information and communication tech...
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Information and communication technology

Health informatics helps health professionals with their clinical decision-
making and improves patient outcomes. This is achieved by making
better use of medical information - improving the way patient data and
medical knowledge is captured, processed, applied and communicated.
Health informatics systems have four distinct functions:

1. Medical record keeping and patient scheduling- recording and
coding of episodes of care with health professionals and
scheduling systems for appointments and patient follow up.

2. Entry and use of medical information- coded entry of morbidity
and drug-prescribing data with basic drug alerts in terms of
disease-drug or drug-to-drug interactions.

3. Communication- embedded systems to enable linkage of diagnostic test information (laboratory and
radiology, often termed "lab-links”) to patient records; linkage for health professionals between hospital,
general practice and other health care providers.

4. Use of clinical knowledge sources- computerised clinical decision support systems (CDSSs), decision aids
for patients and other evidence-based resources.

Primary Health Care is the most developed section of medicine in relation to the use of Information and
Communication Technology (ICT) for patient care. However, most GPs use computers for basic medical record
keeping; as appointment systems and to support repeat prescribing of drugs. An opportunity exists to develop and
integrate the “higher-level” functions of ICT systems- functions 3 {communication) and 4 (clinical knowledge
cotircesy for all healthcare nraofeccsinonales



Health informatics - levels of
functionality

RCS|
Z 1Record keeping Z 3 Communication
Z Medical records z Laboratory
Z Patient scheduling Z Health professional
Z Appointments &

Z 2 Coding & prescribing £ 4
Z Morbidity coding
Z Drug prescribing
Z Drug interaction

Inical knowledge
CDSS

Z Decision aids
Comparative clinica
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GP computer usage Ireland

Figure 24: Uses of practice computers, 1992 and 2005
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Computerized clinical decision
support systems (CDSSs)

RCSI
Z Information systems designed to improve clinical
decision making
£ Key elements:
Z Integration EPR
Z Computerized knowledge base
Z Provide patient-specific information
Z Software algorithm
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CDSS prescribing
primary/secondary interface

Z Prescribing error
Z Indication, ordering, interactions, allergies
Z Transcription
Z Dispensing
Z Co-ordination & monitoring
£ Evidencebased
Z Clinical & prescribing knowledge base
£ Patient focussed
Z Patient information leaflet
£ Comparative clinical data
Z Quality improvement & monitoring
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Fungal toenail infections
Jill Ferrari

Interventions  Key points  About this condition Updates Guidelines References Your responses

& Print page ™ Download PDF

Oral treatments

Patient leaflet about this condition
7 B Fungal niail infections

Itraconazole (oral)
In this section: T -
Summary | Benefits | Harms | Comment :;:: Related BMJ Journal articles

“ No results found.

Summary o

Cure rate

Compared with placebo Oral itraconazele may be maore effective at curing fungal
toenail infection ( very low-quality evidence).

Compared with oral griseofulvin Oral itraconazole and oral grisecfulvin may be
equally effective at curing fungal toenail infection after 2472 weeks (very low-quality
evidence).

Compared with oral terbinafine Qral itraconazole may be less effective at curing
fungal toenail infection after 12—16 weeks' treatment (very low-quality evidence).

Pulsed oral itraconazole compared with continuous oral itraconazole Pulsed oral
itraconazole for 3—4 months and continuous oral itraconazole may be equally
effective at curing fungal toenail infection ( low-quality evidence).

Compared with topical treatments Cral antifungal treatment may lead to greater
patient satisfaction after 9 months (very low-quality evidence).



Patient leaflets from the BMJ Group
Fungal nail infections

If your nail is crumbly and white, it may be infected with fungus. Nail infections
don’t look pleasant, but they are not serious. There are treatments that can make

them go away.
What is a fungal nail infection?

It's easy to catch a fungal nail infection, and lots of people get them. The sooner you
treat an infection, the easier it is to get rid of it.

The fungi that cause these infections live in warm, damp places, such as showers, and
floors around swimming pools and in changing rooms.

People used to think there was nothing you could do about a fungal nail infection. But
there are now good treatments that can get rid of it. However, they take a long time to
work (as long as a year if the infection is bad). So you need to be patient.

You may have heard this condition called tinea or ringworm.
What are the symptoms?

Your nail may look white or yellow, crumbly and raised up from the finger or toe. The
skin around your nail may go red. Sometimes the nail lifts off altogether. It's more common
to get an infection of a toenail than a fingernail.

If you've had an infection for a long time, it may be painful. If you have a badly infected
toe, it may be difficult to walk.

If you have diabetes and you think you have a fungal nail infection, you should see your
doctor as soon as you can. Diabetes can cause damage to the nerves and blood vessels
il vestie faat <o if vean bhave 3 fuiinaal nail infaction it may talkle 3 lana tirme 1o bhaasl




Generation of comparative
clinical data

Figure 3: Control chart signals for 13 measures in 14 practices in one locality

Practice
Tayside average Indicator 1 2 3 - 5 6 7 8 9 10 11 12 13 14

81.7% BMI recorded ©O O O e O 0O 0O O @ e o e O o
92.6% Smoking recorded @) @) @) @ @) @) O O e O O [u] O O
92.7% HBAlc measured O O O L O O O O O O O O O O
55.7% HBAlc=74% O O O & ®) O O O @) O ®) O O O
86.8% HBAlc=10% O O ®) L @ O @] O O O O O O O
69.3% Pulses screening O O O L] O O © o o ] o] O ®) O
70.4% Newropathy screening [®) 0 ) ® (@) ®) 5] (e} (=] (=] (5] & O O
85.5% BP measured O O © e O O O O e O e O o o
46.4% BP =145/85 '®) O O o @) ® O o L O @) O O O
57.6% Microalbumimria screening o © ® P o o 0 (o) o o] o =] O O
91.6% Creatinine measured o o) O P e e O O (5] @ O O O O
84.8% Cholesterol measured o o ®) P @ O O () Q (@) O Q @) O
52.1% Cholesterol <5 mmoll O O O e e O O e ® O O e O o

o Much better than Tayside average [outside upper control hmit]

@ Better than Tayside average [between upper warning and control limits]

O Consistent with Tayside average

@ Worse than Tayside average [between lower wammg and control limis]

@ Much worse than Tayside average [outside lower control mit]
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Integrated CDSS
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