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Example of severe adverse drug reactions of Cefdinir,
Interstitial pneumonia and PIE syndrome

Reference of package insert Extraction of severe adverse drug reaction tsrmﬂ

Interstitial pneumonia or PIE syndrome 1. Interstitial pneumonia

(<0.1% each) manifested by fever, cough, 2. PIE syndrome

|dvspnea, abnormal chest X-ray or 3. Fever

eosinophilia may occur. If such symptoms. 4. Cough

occur, this product should be - 5. Dyspnea

discontinued and appropriate measures 6. Abnormal chest X-ray

such as giving adrenocortical hormones 7. Eosinophilia

taken.
In these terms, 3, 4 and 5 are “independent

| --severe adverse drug reaction terms word” and 6 and 7 are “clinical test word”. So,
they are not given early symptom words.

|Providing early symptom words for severe adverse drug reactions |

Severe adverse drug reaction terms Early symptom words Classification
T_Interstitial pneumonia___J——r——]Feel pressure in the chest at moving _|——]Subjective response |
[Choking feeling at quiet state Subjective response |

Subjective and Objective respc Patient Name | __H K Date of birth | 1940.0.17 ] [Age] 64 ] [Sex] F | [Check Tist
[Sound fike clap are heard under the back_H{Subjective response Dispensing date] - ] | Reception number | -] [ Patient 1D | - ]

2 PIE syndrome _} [Fave a fever ST and Objective respc [ Prescription Check list of Lifestyle and Prescription Vital signs and Medication
= information | prescribed medicines favorites history lini consultation
|————]Feel pressure in the chest at moving__J—Subjective response | = — -

L [t e sttt [Sobecive revporee] | NI | R | _

Fiaving e} FSihoctee o OecteToocd L Thistime ] Last'time [ Twe times' beforel
e coe®  F oublective and Objective respd [ T Condition | Region” JLv1]Lv-2|Lv 3]Lv 4]Lv 5]Comment|Lv 3] Comment |Lv 3] Comment
Pain Head [(22) T @S @@ headache

} Right ZoWan] Ve ~—_} :

noting | po (@) @ SN o T 4

D, Left chest @M S at last visit and two >
yeones|Let chest|(22) D s v .
Sleepiness @ @ (W22 Daytime4 Patient's |
complaints.

Face scale represents the degree of

patient's condition. Lv 1 represents

good condition, and as the expression

look grimmer, it represents worse
condition.
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Act on the Protection of Personal Information
(Tentative translationy

[Law No.57, 2003]
[promulgated an May 30, 2003]

[enforced on May 30, 2003 except for Chapter 4 1o 6 and
Atticle 2 to & of Supplementary Provisions]

[completely enforced on April 1,2005]

Contents

Chapter 1. General Provisions ( Articles 1 to 3)
Chapter 2. Responsibilities of the State and Local Public Bodies, etc. (Articles 4 o &)
Chapter 3. Measures for the Protection of Personal Information, etc.
Section 1. Basic Policy on the Protection of Personal Information (Article 7y
Section 2. Measures of the State ( Articles 8 to 10)
Section 3. Measures of Local Public Bodies (Articles 11 to 13)
Section 4. Cooperation between the State and Local Public Bodies (Article 14)
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Section 2. Promotion of the Protection of Personal Information by Private Institutions
(Articles 37 1o 40)
Chapter 5. Miscellaneous Provisions (Articles 50 to 55)
Chapter 6. Penal Provisions (Articles 56 to 59)
Supplementary Provisions

Chapter 1. General Provisions

Article 1 (Purpase)
The purpose of this Act is to protect the rights and interests of individuals while taking
consideration of the usefulness of personal information, in view of a remarkable increase
in the use of persomal information due to development of the advanced information and
communications society, by clarifying the responsibilities of the State and local public
bodies, elc. with kying down basic philosophy, establishment of a basic policy by the
Government and the matters to serve as a basis for other measures on the protection of
personal information, and by prescribing the duties lo be observed by entities handling
personal information, etc., regarding the proper handling of personal information,

1.

00. 0000000000 aoooo)
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ABSTRACT

Objectivel] This article was designed to discuss the concept of number needed to treat (NNT) as part of the principle of evidence-based
medicine (EBM).

Design and Methods[] Studies that assess drug therapy of selected common diseases were evaluated with respect to study design and applied
statistical methods. Based on the data in each study, NNT was calculated to assess the clinical efficacy of the drug therapy. Studies were
identified by using PubMed. Other relevant articles were retrieved from journals pertinent to the topic.

Results] Since the literature search was restricted to randomized controlled trial, the results of many of the studies showed statistically sig-
nificant differences (P < 0.05). Based on the absolute risk reduction data contained in each study, the authors calculated NNT. The number
of studies whose NNT range is equal to or less than ten was 19/35 (54%).

Conclusion[] It was found in this NNT analysis that a substantial number of drugs generally used for chronic diseases are clinically effective
based on published studies. Pharmacists, in order to make drug therapy decisions based on the best evidence, must understand the concepts
and application of statistical data such as NNT. This type of understanding will enhance the pharmacist's ability to communicate with physi-
cians and other health professionals.

inhibitors or calcium channel blockers, are similar in their ability

Introduction . .
to lower blood pressure, there clearly are differences in out-

Pharmacy is moving towards Pharmaceutical Care as our comes with these agents in different patient populations.
ideal philosophy and model of practice. While few pharmacists
actually practice pharmaceutical care today, it is what we aspire

BACKGROUND

to. Pharmaceutical care is, of course, our taking responsibility

for improved drug therapy outcomes by the identification, pre-
vention and management of drug therapy problems. Our goal in
this model is to provide the best drug therapy outcomes possible
for the patient.

Anyone who has practiced pharmacy for any length of time
knows that patients are treated in a variety of ways for the same
condition. How many drugs are available for the treatment of
hypertension? While the available antihypertensive agents such

as diuretics, beta blockers, angiotensin converting-enzyme

In 1988, a new hospital pharmacy statute was enacted in
Japan. This Patient Care Reimbursement (PCR) program pro-
vided legal authorization for clinical hospital pharmacy
practice”. Initially, the PCR payment was 1,000 yen (or 100
health insurance points with one point being 10 yen) per patient
per month for clinical services conducted by a hospital pharma-
cist, and the PCR program required hospitals to meet the five
criteria including 1) to have 300 or more beds, 2) to have more

than two full-time pharmacists dedicated to drug information

Reprint request to: Eiichi Akaho, High Technology Research Center (Life Science Center), Center for Area Research and Development & Faculty of Pharmaceutical Sciences,

518, Arise, Ikawadani-cho, Nishi-ku, Kobe, 651-2180, JAPAN
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services, 3) to dispense parenteral drugs with each injectable
separately prepared, 4) to keep patient drug profile for each pa-
tient, and 5) to provide drug therapy consultation. This PCR pro-
gram is a capitated system, meaning that regardless of the
number of clinical services conducted by the pharmacist, the
same number of health insurance point is reimbursed. The
authors believe that this PCR program is the first reimbursement
system which legally authorized the hospital pharmacist to pro-
vide clinical pharmacy services to hospitalized patients.

The health insurance points for PCR practice were raised
from 100 points per patient per month in 1988 to 1400 points per
patient per month (350 points for 6 days, and up to 4 claims per
month leading to 1400 points per month). While hospital phar-
macists in Japan now have the legal authority to provide clinical
pharmacy services, it is important to make sure that the clinical
pharmacy services provided reflect the best approaches in order
to maximize the improvement of drug therapy patient

outcomes.”"”

EVIDENCE BASED MEDICINE

Over the past decade, medical education and training has fo-
cused more on the concept of evidence-based medicine (EBM).
EBM is defined as “the conscientious, explicit and judicious use
of current best evidence in making decisions about the care of
individual patients”. It integrates clinical expertise with the best
available external evidence from systematic research.

Most clinical decisions in the past, and many today, are not
made based on the best available evidence. Clinicians who
make decisions based upon individual clinical experience alone
are likely not to provide the best patient care. In the 19" century
in the U.S., clinical experience dictated that blood-letting (drain-
ing a large amount of the patient's blood volume) was effective
therapy for a variety of diseases. The actual process of evi-
dence-based practice involves several specific steps:
Converting patient data into answerable questions
Obtaining in an efficient manner the best evidence to an-
swer these questions
Critical appraisal of that evidence for validity (closeness to
the truth) and usefulness (clinical applicability)

Applying the results of this appraisal in clinical practice

Vv V VYV

Evaluating clinical performance
In fact, evidence-based practice is individualized care. While
all health professionals gain new knowledge by attending educa-
tional lectures or reading journals, this is not the same as the
systematic analysis that is required to determine ‘“best

practice”.  Attending a lecture only does not improve practice

METHOD ADVANTAGE
RCT True experimental design,

DISADVANTAGE
Costly, long time span,

least bias, best for Rx effects ethics of controls
Case-controlled Long-term or rare outcomes; Data collection less reliable

cause/effect
Cohort When randomization not possible Long time, large sample size
Case Report  Rare clinical events Bias with small number

Table 1. Advantages and disadvantages of different clinical
studies on evidence-based practice

or assist in providing the best therapy for an individual
patient.'""

Given a patient with hypertension, diabetes and a high serum
cholesterol, the question is not “What is the best treatment for
hypertension?” but “Are any treatments for hypertension more
effective than others in reducing diabetes complications?”’

All studies are not created equally; some studies are better
than others. Part of evidence-based practice is the analysis of a
body of literature. The most common types of studies, in order
of scientific weight, are shown in Table 1. The randomized,
controlled trial (RCT) is the strongest type of evidence from a
scientific basis. Of course, even RCTs can vary in quality, and
one must be skilled in analyzing studies to identify strengths and

weaknesses.'”??

Computer technology has made the systematic review of lit-
erature easier and more accessible. While a variety of searching
mechanisms are available, the U.S. Library of Medicine's
Medline is considered the most comprehensive. Entire courses
on Medline searching techniques are given. While becoming
proficient in Medline can require some time and experience, this
skill will enable one to quickly identify the literature most rele-

vant to the question being asked.

NUMBER NEEDED TO TREAT

A rational way to assess the clinical relevance or impact of
study data is to assess the “number needed to treat. ” This is the
number of patients one would need to treat with a given inter-
vention to achieve the desired outcome. It is calculated simply
by taking the reciprocal of the absolute risk reduction (1/ARR).
Example: aspirin vs. placebo to prevent colorectal adenomas , 1
year; aspirin group-38% in the incidence of one or more adeno-
mas; placebo group-47% in the incidence of one or more adeno-
mas, p=0.04; absolute risk reduction 9%; number needed to
treat, 11°”. This means that 11 patients would need to be treated

with aspirin for one year to prevent colorectal adenomas.
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There are no standards in how to interpret the number needed
to treat, other than the lower the number, the better. Ultimately,
one must decide whether it is worth exposing a number of pa-
tients to a drug unnecessarily to benefit some of the patients.
One must also assess the risk involved. The higher the risk in-
volved with the therapy, the less apt one would be to use a drug.

While analysis of primary literature is the preferred method to
answer many clinical questions, it can be very time consuming.
Few clinicians have the time to assess the literature in many
areas, especially those that are extensively studied. A literature
search on hypertension and diabetes may result in hundreds or

thousands of articles. While the majority of those will either be

poor or irrelevant, it still takes time to select those that will best
answer the clinical question. This is why published systematic
reviews such as meta-analysis and practice guidelines have be-

come so popular***”.

RESULTS

A literature survey was conducted to assess NNT data in ran-
domized controlled trials of therapy in selected common disor-

ders (Table 2).

*hypercholesterolemia

Pitavastatin was compared with pravastatin for the efficacy

hypercholesterolemia

Case

Drug therapy

Duration of
treatment

Number of
patients

Outcome measured

ARR(%)

NNT

1

pitavastatin vs. pravastatin

12 weeks

240

LDL-C levels
pitavastatin:-37.6%
pravastatin:-18.4%

Total cholesterol
pitavastatin:-28.2%
pravastatin:-14.0%

(from baseline) (p<0.05)

19.2

14.2

5.20

7.04

simvastatin vs. placebo

5 years

20536

All-cause mortality

(death)

pravastatin:12.9%
placebo:14.7%(p=0.0003)

First event rate

(non-fatal myocardial infarction or
coronary death)

pravastatin:8.7%
placebo:11.8%(p<0.0001)

1.8

3.1

55.6

32.3

acute isc

hemic stroke

Drug

Duration

Number of
patients

Outcome measured

ARR(%)

NNT

streptokinase vs. placebo

6 months

310

mortality rate at 10 days
streptokinase:34.0%
placebo:18.2%

(p=0.002)

15.8

6.33

bacterial

infection in cirrhotics

Drug

Duration

Number of
patients

Outcome measured

ARR (%)

NNT

norfloxacin vs. control

7 days

119

incidence of infections
norfloxacin:10%
control:37.2%
(p=0.001)

27.2

3.68

acute duodenal ulcer

Drug

Duration

Number of
patients

Outcome measured

ARR(%)

NNT

lansoprazole vs. H. -
receptor blockers
(ranitidine or famotidine)

4 weeks

848

4-week healing rate
lansoprazole:85%
H.-receptor blockers:75% (p<0.01)

7.6

13.2

nonsteroidal anti-inflammatory drug-induced u

Icers

Drug

Duration

Number of
patients

Outcome measured

ARR(%)

NNT

misoprostol vs. placebo

12 weeks

1623

incidence of gastric ulcers
misoprostol:8.1%
placebo:15.7%(p=0.002)
incidence of duodenal ulcers
misoprostol:2.6%
placebo:7.5%(p=0.004)

7.6

4.9

13.2

20.4
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Drug therapy

Duration of
treatment

Number of
patients

Outcome measured

ARR(%)

NNT

7 amiodarone vs. placebo

1 year

613

cardiac mortality

amiodatone: 6.23%
placebo:10.7%(p=0.048)

Lown class 4 ventrricular
arrhythmias

amiodatone:7.5%
placebo:19.7%(p<0.001)

4.47

12.2

224

8.20

8 abciximab vs. placebo

6 months

483

incidence of death
abciximab:9.9%
placebo:3.3%(p=0.003)
reinfarction
abciximab:5.8%
placebo:11.2%(p=0.03)
urgent TVR
abciximab:5.8%
placebo:11.2%(p=0.03)

6.6

15.2

diabetic neuropathy

Drug therapy

Duration

Number of
patients

Outcome measured

ARR(%)

NNT

9 capsaicin vs. vehicle

8 weeks

277

improvement:

pain

capsaicin:69.5%
vehicle:53.4%(p=0.012)
walking
capsaicin:26.1%
vehicle:14.6%(p=0.029)
working
capsaicin:18.3%
vehicle:9.2%(p=0.019)
sleeping
capsaicin:29.5%
vehicle:20.3%(p=0.036)

16.1

9.1

9.2

6.21

8.70

10.9

Parkinson's disease

Drug therapy

Duration

Number of
patients

Outcome measured

ARR (%)

NNT

10 cabergoline vs. levodopa

24weeks
(up to 5
years)

420

motor complications
cabergoline:22.3%
levodopa:33.7%

8.77

panic disorder

Drug therapy

Duration

Number of
patients

Outcome measured

ARR (%)

NNT

11 sertraline vs. paroxetine

12 weeks

225

panic free
sertraline: 4% increase
paroxetine: 7% decrease(p.0.05)

11

9.09

depression

Drug therapy

Duration

Number of
patients

Outcome measured

ARR (%)

NNT

12 nifazodone vs. sertraline

8 weeks

105

reemergence of sexual dys-
function

nifazodone:76%
sertraline:26%(p=0.001)

50

2.00

13 sertraline vs. imipramine

Feb.1993 -
Dec.1994

635

early -onset depression
sertraline:47%
imipramine:32%(p=0.005)
comorbid anxiety disorder
sertraline:34%
imipramine:18%(p<0.001)

15

6.70

6.25

gastroesophageal reflux disease

Drug therapy

Duration

Number of
patients

Outcome measured

ARR (%)

NNT

14 metoclopramide vs. pla-
cebo

4 weeks

19

improvement of heartburn and
regurgitation

metoclopramide: 60%
placebo:32%(p<0.05)

28

3.57

053(275)0
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Drug therapy Duration of | Number of | Outcome measured ARR(%) NNT
treatment patients
15 peginterferon a -2b(PEG-I | 48 weeks 311 sustained virological response | 11.8 8.47
FN) vs. interferon a -2b(l (SVR)
FN) PEG-IFN:41.1%
IFN:29.3%(p=0.010)
induction of labor at term
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
16 oral misoprostol vs. vagi- | 48 hours 153 uterine tachysystole 11.8 8.47
nal misoprostol vaginal:17.1%
oral:5.3%(p=0.032)
osteoarthritis
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
17 AZD3582 vs. naproxen 6 weeks 970 incidence of Lanza scores>2 11.5 8.70
AZD3582:32.2%
naproxen:43.7%(p<0.001)
18 lumiracoxib vs. ibuprofen | 13 weeks 1042 incidence of gastroduodenal
vs. celecoxib ulcers>/=3mm
lumiracoxib(200mg):4.3% 8.77
lumiracoxib(400mg):4.0% 8.55
ibuprofen:15.7%(p<0.001)
>10 gastroduodenal erosions
lumiracoxib(200mg):4.3% 1.7 58.8
lumiracoxib(400mg):4.0% 2.0 50.0
celecoxib:2.4% 3.6 27.8
ibuprofen:6.0%(p<0.05)
cervical intraepithelial neoplasia
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
19 ZYC101a vs. placebo 6 months 127 resolution 47 213
ZYC101a:70%
placebo:23%(p=0.007)
obesity
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
20 orlistat vs. placebo 6 months 1004 weight loss
type 2 diabetes 2.8 35.7
orlistat:-4.2%
placebo:-1.4%(p<0.0001)
hypertension 4.3 23.3
orlistat:-6.2%
placebo:-1.9%(p<0.0001)
hypercholesterolaemia 3.2 31.3
orlistat:-5.5%
placebo:-2.3%(p<0.0001)
coronary artery disease
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
21 sildenafil vs. placebo three min- | 20 post ischemic maximal capillary | 47 213
utes erythrocyte velocity
sildenafil:47%
placebo:0(p=0.0129)
acute asthma
Drug therapy Duration Number of | Outcome measured ARR(%) NNT
patients
22 zafirlukast vs. placebo 28 days 483 relapse 5.3 18.9
zafirlukast:23.6%
placebo:28.8% (p=0.047)
extended care 6.6 15.2
zafirlukast:9.9%
placebo:16.5% (p=0.052)
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Drug therapy

Duration of
treatment

Number of
patients

Outcome measured

ARR(%)

NNT

23 raloxifene vs. placebo

12 weeks

204

lumbar spine BMD
raloxifene:3.3%
placebo:1.0% (p<0.001)
bone metabolism

serum osteocalcin
raloxifene:41.7%
placebo:10.6% (p<0.001)
C-telopeptide
raloxifene:61.5%
placebo:35.6%% (p<0.001)

2.3

31.1

259

43.5

3.22

3.86

functional gastrointestinal disorders

Number of
patients

Drug therapy Duration

QOutcome measured

ARR(%)

NNT

24 amitriptyline vs. fluoxetine | 4 hours 12

vs. placebo

mean pressure at upper anal
canal

amitriptyline(p=0.0019)
fluoxetine(p=0.0001)

residual pressure at upper anal
canal

amitriptyline(p=0.0002)
fluoxetine(p=0.0001)

mean pressure at lower anal
canal

amitriptyline(p=0.0008)

18
26

27
33

16

5.56
3.85

3.70
3.03

6.25

psoriasis vulgaris

Number of
patients

Drug therapy Duration

QOutcome measured

ARR(%)

NNT

25 two-compound product 8 weeks 501
(calcipotriol/beta-
methasone dipropionate)

vs. tacalcitol

PASI reduction

4w

two-compound: 65.0%
tacalcitol: 33.3%(p<0.001)
8w

two-compound: 59.0%
tacalcitol: 38.4%(p<0.001

31.7

20.6

3.15

4.85

Table 2. Numerical evaluation of drug therapy for some common chronic diseases

and safety of hypercholesterolemia. The pitavastatin group
showed significantly lower LDL-C level by -37.6% from base-
line compared with -18.4% in the pravastatin group.”” The cal-
culated ARR is 19.2, and NNT is 5.20. A randomized placebo-
controlled trial was conducted to evaluate the efficacy of
simvastatin in reducing morbidity and mortality. It was found
that all-cause mortality was significantly reduced (1328 [12.9%)]
deaths in the simvastatin group vs. 1,507 [14.7%] in the placebo
group.”” The ARR, and NNT are 1.80%, and 55.6 , respec-

tively.

*bacterial infection in cirrhotics

To assess the efficacy of intestinal decontamination with
norfloxacin in the prevention of bacterial peritonitis in cirrhotic
patients as compared with the control group, 119 patients were
included in a prospective randomized trial. Patients receiving
norfloxacin had a significantly lower incidence of infections

(10% vs. 37.2%)™. The ARR and NNT are 27.2%, and 3.70,

31-55)

respectively.

*acute duodenal ulcer

Lansoprozole was compared with an H.-receptor blocker
(ranitidine or famotidine) in the treatment of acute duodenal
ulcer in a meta-analysis of randomized clinical trials. Five
double-blind trials including 848 patients showed that the mean
4-week healing rate in patients treated with lansoprozole was
85%, which was significantly higher than the healing rate in pa-
tients treated with Ho-receptor blockers (75%).* These findings
make it possible to calculate the ARR and NNT which are 7.6%

and 13.2 , respectively.

*nonsteroidal anti-inflammatory drug-induced ulcers

A study was conducted to evaluate three misoprostol dosing
regimen for the prevention of gastric and duodenal ulcers associ-
ated with long-term nonsteroidal anti-inflammatory drug

(NSAID) therapy. The incidence of gastric ulcers was 15.7% in
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the placebo group, and 8.1% in the group receiving misoprostol
twice daily.”  This result leads to the ARR and NNT values of
7.60%, and 13.2, They concluded that

misoprostol, 200 micrograms twice or three times daily, offers

respectively.

substantial protection against gastric and duodenal ulcers in pa-

tients receiving long-term NSAID therapy.”

*myocardial infarction

The effect of amiodarone on mortality after myocardial in-
farction was studied.” There were 19 deaths (6.23%) in the
amiodarone group (n = 305) compared with 33 (10.7%) in the
placebo group (n = 308). Therefore, the absolute risk reduction
is 4.47%, and the number needed to treat is 22.4.

Effects of abciximab for patients with myocardial infarction
was tested. Those patients with acute myocardial infarction
who were deemed candidates for primary angioplasty (PTCA)
were randomized to placebo or abciximab.”” . The primary effi-
cacy endpoint was death, reinfarction, or any target vessel
revascularization (TVR) at 6 months by intention-to-treat analy-
sis. They found that abciximab significantly reduced the inci-
dence of death, reinfarction, or urgent TVR at all time points
assessed (9.9% vs. 3.3% P=0.003, at 7days) . The ARR is, then,
calculated to be 6.6%, and the NNT is 15.

* diabetic neuropathy

A study was conducted to evaluate the effects of topically ap-
plied capsaicin on daily activities in patients with painful dia-
betic neuropathy.” They indicated that statistically significant
differences were shown in percentage of patients with improve-
ment in favor of capsaicin vs. vehicle: 69.5 vs. 53.4% with clini-
cal improvement in pain status. The ARR and NNT are 16.1%
and 6.20, respectively.

* Parkinson's disease

Bracco F. et al. conducted a study to evaluate whether the
possible advantage resulting from a more sustained
dopaminergic effect of cabergoline would translate into delayed
onset of motor complications, compared with levodopa, in pa-
tients with newly diagnosed Parkinson's disease.”” They found
that motor complications were significantly delayed and oc-
curred less frequently in cabergoline-treated patients than in
levodopa-treated patients (22.3% vs. 33.7%). The ARR is

shown to be 11.4%, and NNT, 8.80.

* panic disorder

An investigation was carried out to compare sertraline and

)

paroxetine in the acute treatment of panic disorder.”” It was

found that during the taper period , the proportion of panic-free
patients increased by 4% with sertraline but decreased by 11%
with paroxetine. The ARR turns out to be 11%, and NNT, 9.1.

* gastroesophageal reflux disease

Metoclopramide was evaluated for its efficacy in

gastroesohageal reflux disease.”” It was found that
metoclopramide use resulted in an overall improvement in heart-
burn and regurgitation of 60%, significantly better than 32% im-
provement after placebo. The ARR and NNT are 28% and 3.6,

respectively.

* chronic hepatitis C

They evaluated the effectiveness and safety of peginterferon
alfa-2b (PEG-IFN) plus ribavirin over INF plus ribavirin, and
found that PEG-IFN plus ribavirin significantly increased sus-
tained virological response compared with IFN plus ribavirin
(41.1 vs. 29.3%).” The calculated ARR and NNT are 11.8%
and 8.50, respectively.

* induction of labor at term

Paungmora N. et al. conducted a study to compare the effi-
cacy of oral vs. vaginal misoprostaol for induction of labor at
term.””  They found that incidence of uterine tacysystole in the
vaginal group was significantly higher than in the oral group
(17.1% vs. 5.3%). Based on this finding, the ARR and NNT are
assessed at 11.8% and 8.50, respectively.

* osteoarthritis

A study was conducted to evaluate the gastrointestinal safety
and efficacy of AZD3582, COX-inhibiting nitric oxide donator,
as compared with naproxen.”’ They found that the incidence of
Lanza scores >2 was significantly higher with naproxen (43.7%)
than AZD3582 (32.2%). The ARR turns out to be 11.5% giving
the NNT score of 8.70. A similar result of a study using ibupro-
fen, celecoxib and lumiroacoxib, was reported by Hawkey C.C.

et al.”

* cervical intraepithelial neoplasia

The safety and efficacy of a novel therapeutic agent,
ZYCI10la, was assessed for the treatment of women with
histologically confirmed cervical intraepithelial neoplasia.”
They found that resolution was significantly higher in the com-
bined ZYC101a groups compared to placebo (70% vs. 23%) in
a prospectively defined population of women younger than 25
years. This result provides values of 47% and 2.1 to ARR and
NNT, respectively.
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number of
NNT range . drugs evaluated in the stud
9 studies (%) 9 v
pitavastatin, streptokinase, norfloxacin,
amiodarone, capsaicin, cabergoline,
NNT =< 10 |19 (54) sertraline, metoclopramide, peginterferon a,

oral misoprostol, AZD3582, lumiracoxib,
celecoxib, ZYC101a, sildenafil, raloxifene,
amitriptyline
lansoprazole,
capsaicin,

10 < NNT =< 20| 5 (14) misoprostol, abciximab,

20 < NNT =< 304 (11) misoprostol, amiodarone, orlistat

NNT > 30 7 (20) simvastatin, orlistat, raloxifene,

total 35 —

Table 3. NNT (number needed to treat) range distribution of
the drugs used for selected disorders™™

* obesity

Guy-Grand B. et al. conducted a study to assess the effect of
orlistat on body weight and concomitant diseases in patients
with body mass index (BMI) > 28 kg/m® and poorly controlled

) It was

type 2 diabetes, hypertension or hypercholesterolemia.”
observed that orlistat produced a significantly greater weight
loss than placebo in type 2 diabetes (-4.2% vs. -1.4%), hyperten-
sion (-6.2% vs. -1.9%), hypercholesterolemia (-5.5% vs. -2.3%)
groups. ARRs for type 2 diabetes, hypertension, and
hypercholesterolemia are 2.8%, 4.3%, and 3.2% , respectively,

and NNT's, 35.7, 23.3, and 31.3 , respectively.

*  osteoporosis

A study was conducted to determine the effect of raloxifene
on lumbar spine and total hip bone mineral density (BMD), bone
metabolism, and serum lipids in Chinese postmenopausal
women with osteoporosis.” At the end of the 12-month study,
lumbar spine BMD increased in both groups with a mean in-
crease of (3.3 +/- 4.8)% in the raloxifene group and (1.0+/-
14.9)% in the placebo. ARR, then, turned out to be 2.3%, and
NNT, 43.5. The authors concluded that raloxifene 60 mg/d for
12 months significantly increases lumbar spine and total hip
BMD.

* over-all results

Table 3 summarizes the result of the ARR and NNT calcula-
tions for the surveyed literature written on selected disorders.
Thirty-five studies were surveyed, and among them, 19 (54%)

studies showed their NNT values equal to or less than 10.

DISCUSSION

There are two areas in which a numerical analysis can easily

become biased[] the completeness of the literature search and
the assessment of the evidence found. One author has found that
a typical Medline search will uncover only 50% of the random-
ized, controlled trials in an area. A good numerical analysis will
explain exactly how a complete literature search is performed,
and the criteria used to include or exclude studies from the
analysis.

Another key factor in a valid numerical analysis is the system-
atic assessment of the quality and strength of evidence used.
The most comprehensive assessment scheme assigns a level to
the quality of the evidence, and then grades the strength of a rec-
ommendation based upon the overall quality of the evidence
supporting that recommendation. A good numerical analysis
must provide detailed information on how the literature assess-
ment was performed.

The concept of evidence-based practice may seem over-
whelming. Many practitioners don't have much time during a
busy work day to perform extensive literature searches.
Luckily, there are a variety of resources available that provide
high quality systematic reviews. Probably the most well-known
is the Cochrane Collaboration. Another excellent source for
high quality guidelines is the U.S. National Institutes of Health
Guideline Clearinghouse.

We have surveyed 35 clinical trials all conducted under ran-
domized controlled trial, and NNT values turned out to be equal
or less than 10 for 19 studies out of all studies surveyed. Drugs
evaluated in the study include pitavastatin, streptokinase,
norfloxacin, amiodarone, capsaicin, sertraline, metoclopramide,
AZD3582, lumiracoxib,

celecoxib, ZYC101a, sildenafil, raloxifene, and amitriptyline.

peginterferon a , oral misoprostol,

This means that a substantial number of drugs properly used
are clinically effective for a reasonable group of patient popula-
tion.

Using best evidence to make patient care decisions can be a
challenge. It is a process that requires skills many health profes-
sionals may not have, and requires access to extensive medical
literature. However, if we accept pharmaceutical care as our
mission, then the use of scientific evidence to improve drug

therapy outcomes is mandatory. Our patients deserve no less.

CONCLUSION

In order for pharmacists to practice under evidence based
medicine in clinical setting, a concept of absolute risk reduction
and number needed to treat should be emphasized. This is a nu-
merical method to communicate with physicians, nurses and

other health professionals. By citing valid evidence,
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pharmacists should and can calculate and determine ARR and
NNT.

It was found in this NNT analysis on published studies that a
substantial number of drugs generally used for chronic diseases
are clinically effective based when properly used. In order to
make drug therapy decisions based on best evidence, pharma-
cists must understand the concepts and application of statistical
data such as NNT. Such understanding will enhance the pharma-
cist's ability to communicate with physicians and other health
professionals.

Finally, authors strongly believe that application of ARR and
NNT in team-based medical practice will render pharmacists a
firm professional status among medical professionals and gen-

eral public as well.

REFERENCES

0) Armstrong EP,
Innovation mixed with Tradition. Ann Pharmacother. 1995;
29(2): 181-185.

0) Sackett DL, Richardson WS, Rosenberg W,
Evidence-based Medicine: London: Churchill-Livingstone,
1998

0) Guyatt GH, Sackett DL, Cook DJ, et al. Users guide to the
medical literature. II. How to use an article about therapy
or prevention. A. Are the results of the study valid?
JAMA 1993; 270: 2598-601

0) Guyatt GH, Sackett DL, Cook DJ, et al. Users guide to the

medical literature. II. How to use an article about therapy

and Akaho E. Japanese Pharmacy:

et al.

or prevention. B. What were the results and will they help
me in caring for my patients? JAMA 1994; 271: 59-63

) Levine M, Walter S, Lee H, et al. Users guide to the medi-
cal literature. IV. How to use an article about harm. JAMA
1994; 271:1615-9

) Hayward RS, Wilson MC, Tunis SR, et al. Users' guide to
the medical literature. VII. How to use clinical practice
guidelines. A. Are the recommendations valid? J4AMA
1995; 274:570-4

) Wilson MC, Hayward RS, Tunis SR. Users' guide to the
medical literature. VII. How to use clinical practice guide-
lines. B. What are the recommendations and will they help
you in caring for your patients? JAMA 1995; 274:1630-2

0) Guyatt GH, Sackett DL, Sinclair JC, et al. Users' guide to
the medical literature. IX. A method for grading health
care recommendations. J4MA 1995; 274:1800-4

) Dans AL, Dans LF, Guyatt GH, et al. Users' guide to the

XIV.

medical literature. How to decide on the

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

applicability of clinical trial results to your patient. JAMA
1998; 279:545-9

Guyatt GH, Sinclair J, Cook DJ, et al. Users' guide to the
medical literature. XVI.
mendation. JAMA 1999; 281:1836-43

Drexler AJ. Lessons learned from landmark trials of type 2

How to use a treatment recom-

diabetes mellitus and potential application to clinical prac-
tice. Postrad. Med. , 2003; Spec No, 15-26

Bakris G, Viberti G, Weston WM, et al. Rosiglitazone re-
duces urinary albumin excretion in type II diabetes. J. Hum.
Hypertens.2003; 17: 7-12

Nakamura T, Uchiyama C, Osada S, et al. Pioglitazone re-
duces urinary podocyte excretion in type 2 diabetes patients
with microalbuminemia. Metabolism 2001; 50: 1193-6
Madsbad S, Kilhovd B, Lager I, et al. Comparison between
repaglinide and glipizide in Type 2 diabetes mellitus: a 11-
year multicentre study,2001; 18: 395-401

Nakamura T, Uchiyama C, Suzuki S, et al. Effect of
troglitazone on urinary albumin excretion and serum type
IV collagen concentrations in Type 2 diabetic patients with
microalbuminuria or macroalbuminuria. Diabet. Med.
2001; 18: 308-13

Amador-licona N, GuizarMendoza J, Vargas E, et al. The
short-term effect of a switch from glibenclamide to
metformin on blood pressure and microalmuninuria in pa-
tients with type 2 diabetes mellitus. Arch. Med. Res.2000;
31: 571-5

Greenhalgh T. How to read a paper: The Medline database
BMJ 1997; 315:180-3

Grennhalgh T. How to read a paper: getting your bearings
(deciding what the paper is about) BMJ 1997; 315:243-6
Greenhalgh T. How to read a paper: Statistics for the non-
statistician. I: Different types of data need different statis-
tical tests BMJ 1997; 315:364-6

Greenhalgh T. How to read a paper: Papers that report
drug trials BMJ 1997; 315:480-3

Greenhalgh T. How to read a paper: Papers that tell you
what things cost (economic analyses) BMJ 1997; 315:596-
9

Greenhalgh T. How to read a paper: Papers that summa-
rize other papers (systematic reviews and meta-analyses)
BMJ 1997; 315:672-5

Baron JA, Cole BF, Sandler RS, et al. A randomized trial
of aspirin to prevent colorectal adenomas. N. Engl. J. Med
. 2003; 348:891-9

Evidence-based Medicine Working Group Evidence-based

medicine. A new approach to teaching the practice of

[158( 280 )[J



25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

00000 DO Vol7.Ne4(2006)

medicine JAMA 1992; 268:2420-5

Ellrodt G, Cook DJ, Lee J, et al. Evidence-based disease
management JAMA 1997; 278:1687-92

Etminan M, Wright JM, Carleton BC. Evidence-based
Pharmacotherapy: Review of basic concepts and applica-
tions in clinical practice. Ann Pharmacother 1998;
32:1193-200

Shaneyfelt TM, Mayo-Smith MF, Rothwangl J. Are guide-
lines following guidelines? The methodological quality of
clinical practice guidelines in the peer-reviewed medical
literature. JAMA 1999; 281:1900-5

Cook D, Giacomini M. The trials and tribulations of clini-
cal practice guidelines JAMA 1999; 281:1950-1

Grillli R, Magrini N, Penna A, et al. Practice guidelines de-
veloped by specialty societies: the need for a critical ap-
praisal Lancet 2000; 35:103-6

Miller J, Petrie J. Development of practice guidelines.
Lancet 2000; 355:82-3

Saito Y, Takemoto N, Itakura H, et al. A randomized,
double-blind trial comparing the efficacy and safety of
pitavastatin versus pravastatin in patients with primary
hypercholesterolemia. Atherosclerosis 2002; 162(2):373-
379.

Heart Protection Study Collaborative Group, MRC/BHF
Heart Protection Study of cholesterol lowering with
simvastatin in 20536 high-risk individuals, Lancet 2002;
360(9326): 7-22 .

Soriano G, Guarner C, Tomas A, et al. Norfloxacin pre-
vents bacterial infection in cirrhotics with gastrointestinal
hemorrhage. Gastroenterology 1992; 103(4): 1267-1272.
Poynard T, Lemaire M, Agostini H. Meta-analysis of ran-
domized clinical trials comparing lansoprazole with
ranitidine or famotidine in the treatment of acute duodenal
ulcer. Eur. J. Gastroenterol. Hepatol. 1995; 7(7):661-665.
Raskin JB, White RH, Jackson JE, et al. Ann. Intern Med
1995; 123(5): 344-350.

Ceremuzynski L, Kleczar E, Krzeminska-Pakula M, et al.
Effect of amiodarone on mortality after myocardial infarc-
tion J. Am. Coll. Cardiol. 1992; 20(5): 1056-1062.

Brener SJ, Barr LA, Burchenal JE, et al. Randomized, pla-
cebo-controlled trial of platelet glycoprotein I1b/Il1a block-
ade with primary angioplasty for acute myocardial
infarction. Circulation 1998; 98(8): 734-741.

Capsaicin Study Group. Effect of treatment with capsaicin
on daily activities of patients with painful diabetic
neuropathy. Diabetes Care 1992; 15(2): 159-165.

Bracco F, Battaglia A, Chouza C, et al. The Long-Acting

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

Dopamine
Parkinson's Disease. CNS Drugs 2004; 18(11): 733-746.

Bandelow B, Behnke K, Lenoir S, et al. Sertraline versus

Receptor Agonist Cabergoline in Early

paroxetine in the treatment of panic disorder: an acute,

double-blind  noninferiority —comparison. J. Clin.
Psychiatry 2004; 65(3): 405-413.
McCallum RW, Fink SM, Winnan GR, et al

Metoclopramide in gastroesophageal reflux disease. Am. J.
Gastroenterol. 1984; 79(3): 165-172.

Bruno S, Camma C, Di marco V, et al. Peg interferon alfa-
2b plus ribavirin for native patients with genotype 1
chronic hepatitis C. J. Hepatol.2004; 41(3): 474-481.
Paungmora N, Herabutya Y, O-Prasertsawat P, et al.
Comparison of oral and vaginal misoprostol for induction
of labor at term. J. Obstet. Gynaecol. Res. 2004; 30(5):
358-362.

Lohmander S, McKeith D, Svensson O, et al. A random-
ized placebo-controlled, comparative trial of the gastroin-
testinal safety and efficacy of AZD3582 versus naproxen in
osteoarthritis. Ann. Rheum. Dis. 2004; Sep.2.

Hawkey CC, Svoboda P, Fiedorowicz-Fabrycy IF, et al.
Gastroduodenal safety tolerability of lumiracoxib compared
with Ibuprofen and celecoxib in patients with osteoarthritis.
J. Rheumatol. 2004; 31(9): 1804-1810.

Garcia F, Petry KU, Muderspach L, et al. ZYC101a for
treatment of high-grade cervical intraepithelial neoplastic.
Obstet. Gynecol. 2004; 103(2): 317-326.
Guy-Grand B, Drouin P, Eschwege E, et al. Effects of
orlistat on obesity-related diseases- a six-month random-
ized trial. Diabetes Obes. Metab. 2004; 6(5): 375-383.

Liu JL, Zhu HM, Huang QR, et al. Effects of raloxifene hy-
drochloride on bone mineral density, bone metabolism and
serum lipids in Chinese postmenopausal women with os-
teoporosis. Chin. Med. J. 2004; 117(7): 1029-1035.
Europe Study Group. Thrombolytic therapy with
streptokinase in acute ischemic stroke. The Multicenter
Acute Stroke Trial. N. Engl. J. Med. 1996; 335(3): 145-
150.

Ferguson JM, Shrivastava RK, Stahl SM, et al
Reemergence of sexual dysfunction in patients with major
depressive disorder. J. Clin. Psychiatry 2001; 62(1): 24-29.
Russell JM, Kornstein SG, Shea MT, et al. Chronic depres-
sion and comorbid personality disorders. J. Clin.
Psychiatry 2003; 64(5): 554-561.

Park JW, Mrowietz C, Chung N, et al. Sildenafil improves
coetaneous microcirculation in patients with coronary ar-

tery disease. Clin. Hemorheol Microcirc. 2004; 31(3): 173-

059( 281 )0



00000 DO Vol7.Ne4(2006)

183.

53) Silverman RA, Nowak RM, Korenblat PE, et al. Zafirlukast
treatment for acute asthma: evaluation in a randomized,
double-blind, multicenter trial. Chest. 2004; 126(5): 1480-
1489.

54) Siproudhis L, Dinasquest M, Sebille V, et al. Differential
effects of two types of antidepressants, amitriptyline and
fluoxetine, on anorectal motility and visceral perception.
Aliment Pharmacol. Ther. 2004; 20(6): 689-695.

55) Ortonne JP, Kaufmann R, Lecha M, et al. Efficacy of treat-
ment with calcipotriol/betamethasone dipropionate fol-
lowed by calcipotriol alone compared with tacalcitol for the
treatment of psoriasis vulgaris. Dermatology. 2004; 209(4):
308-313.

[ 60( 282 )



JPN. J. DRUG INFORM. (0 000 00) 20060 O Ne4ld 6100 65

Development of new comprehensive medication
consultation supporting system with database

Tsutomu Matsuda”, Mio Suga”, Takako Okuwaki”, Tatsuhiro Nakai”, Satoko Suzuki”,
Takumi Miyazaki”, Nobunori Satoh, Ph.D™”, Shiro Ueda, M.D, Ph.D"

1) Department of Drug Information and Communication, Graduate School of Pharmaceutical Sciences, Chiba University,
1-8-1 Inohana, Chuo-ku, Chiba, 260-8675 JAPAN

2) Yakushin Corporation, Nishi-lkebukuro MT Building 2F, 1-11-15 Takamatsu Toshima-ku, Tokyo, 171-0042 JAPAN

3) Data Index Corporation, Marinx-Tower 5F, 1-9-11 Kaigan Minato-ku, Tokyo, 105-0022 JAPAN

< Received June 20, 2005 >
Accepted November 25, 2005

ABSTRACT

Objective[] Personalized medication consultations by pharmacists are important for the effective and safe use of medicines. When patients
consult pharmacists about medication, pharmacists should explain to them how to take their medicines and the nature of potential adverse drug
reactions in a language that is clear and understandable to the patient; moreover, in a specific situation faced with patient complaints pharma-
cists are required to take all necessary safety measures to prevent any further adverse drug reactions based on the information about patients'
complaints and background. Accordingly, we thought that it would be beneficial to construct a medication consultation support system to allow
pharmacists to carry out appropriate medication consultations, without specific consideration of the pharmacist's experience.

Design[] A comprehensive medication consultation support system was designed, to assist pharmacists during various stages of medical con-
sultation, such as checking the prescribed medicines, provision of appropriate information and recording of patient's medication history.
MethodsJ 1) The necessary functions in the support system which would be useful at various stages of medical consultation by pharmacists,
were examined. 2) To offer information regarding adverse drug reactions in language that is understandable to the patient, we produced a da-
tabase using an early symptom of adverse drug reactions. 3) We constructed a new comprehensive medication consultation support system and
installed it with the database of early symptoms of adverse drug reactions in a language that is understandable to patients.

Results[] This system covers almost all of the prescription drugs in Japan and helps pharmacists at various stages of their medical consulta-
tion. Therefore, it enhances the pharmacist's understanding of each patient's condition, such as disease state, medicines taken, lifestyle, proper
guidance to be given and it also offers proper guidance about adverse drug reactions in a language that is understandable to the patient to
identify any adverse drug reactions at an early stage.

Conclusion[] It is expected that pharmacists will be able to provide appropriate medical advice for each individual patient and thus many pa-
tients will recognize the merit of separating the prescribing and dispensing of drugs, when pharmacists can effectively use this medical consul-
tation support system.

Key words[] Clinical Pharmacy Information Systems, Drug Information Services, Adverse effects

. drugs through many different sources. Healthcare professionals
Introduction . . Lo .
are asked to offer patients with the current medical information

The percentage of chronic diseases in terms of total diseases
in Japan has increased with the aging of the population. Also,
people suffering from chronic diseases are often prescribed
drugs for a long-term and polypharmacy is common. With the
recent progress in the medical and pharmaceutical sciences, the
latest forms of drug treatment involve unique pharmacological
mechanisms that are more effective and sometimes demand
complicated dosing schedules. Therefore, advanced pharmaceu-
tical care by pharmacists is required when certain medicines are
prescribed for patients.

In addition, people can easily obtain lots of information about

about their treatment and patients are interested in the medical
services they can receive and, consequently, medication consul-
tations by pharmacists have become more important.

Recently, there has been a steady advance in separating the
prescribing and dispensing drugs in Japan [Separating ratio 53.4
percent, February 2004"]. In addition, the Pharmacists Law in
Japan was partially amended in 1996, such that pharmacists are
now obligated to offer information about the prescribed drugs to
patients. However, there are believed to be many problems with
this: some pharmacists are not very careful about recording their

patients' medication history, while some do not make use of the

Reprint request to: Nobunori Satoh, Department of Drug Information and Communication, Graduate School of Pharmaceutical Sciences, Chiba University,

1-8-1 Inohana, Chuo-ku, Chiba, 260-8675 JAPAN
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history during the medication consultation, and some tend to
offer uniform information which is not always suitable for indi-
viduals cases”. A very important reason for these problems can
be said to be that pharmacists have only a limited time for medi-
cation consultation with each patient, and the level of experi-
ence, ability and knowledge differs from one pharmacist to
another.

To solve these problems, we thought that it would be useful
for pharmacists to have access to a medication consultation sup-
port system by which pharmacists could provide suitable medi-
cation advice to meet the needs of individual patients. This
system is expected to offer many patients the proper advantage
of separating the prescribing and dispensing of drugs, and gives

pharmacist their proper responsibility.
Methods

1. Construction of the system

For proper medication consultation, pharmacists should un-
derstand the patients' condition, such as disease diagnosis, com-
plication and current medicines used for the condition. They can
discuss with patient their daily activities through interviews.
They should check the prescribed medicines so that complica-
tions due to duplicate medication, contraindications or misuse
can be prevented, and they should explain about any possible
adverse drug reactions in a language that is understandable to
the patient in order to identify adverse drug reactions as early as
possible.

We started to look for computer systems equipped with the
following functions that would be useful for a comprehensive
medication consultation system.

The system:

a. To offer patients with information about adverse drug reac-
tions in a language that is understandable to the patient and
to detect possible adverse drug reactions based on the pa-
tient's complaints

b. To check for inappropriately prescribed medicines

c. To inform patients of the proper precautions for the safe
use of prescribed medicines

d. To check the patient compliance to prescribed medicines

e. To continuously monitor the patient's symptoms, physical
conditions, vital signs and any data from clinical tests

f. To confirm the patient's lifestyle and give proper guidance

g. To answer any of the patient's questions, such as disease-
related questions and medical treatment questions

h. To easily record the contents of interviews and guidance
given to patients so that pharmacists can use this informa-

tion for subsequent medical consultations

To allow an efficient medication consultation, the data includ-
ing the patient's name, date of birth and prescribed medicines are
transferred automatically from the insurance computer system to
this computer system. Furthermore, we equipped this system
with database (produced by Data Index Co.) which contains in-
formation from 18,000 drug package inserts (but not
pharmacokinetic data or the results of clinical studies).
Therefore, this system can be used to check contraindications

and precautions for use.

2. Construction of the database of early symptoms of adverse

drug reactions

Many patients cannot adequately understand instructions
given to them if the technical terms about adverse drug reactions
are directly given to them from the package insert language.
Also, it is very difficult for novice pharmacists to explain the in-
formation about adverse drug reactions in a language that is un-
derstandable to patients or to estimate the possibility of
occurrence of adverse drug reactions based on patient's com-
plaints.

If a database with adverse drug reactions consisting of lan-
guage that is understandable to patients can be properly estab-
lished, pharmacists will be able to offer comprehensible
information to patients, detect possible adverse drug reactions
from patients' complaints, and take proper safety measures. We
believe that patients will be able to understand adverse drug re-
actions better if they are explained about them in simple terms.

We constructed a database of adverse drug reactions for
18,000 drugs using the following procedures:

A)We extracted the terms related to severe adverse drug reac-
tions from the package inserts. (2,247 terms)

B)For these terms, we used clear and understandable simple
terms for early symptoms, such as using the patient's subjec-
tive response and to the body's objective response to the cur-
rent condition to replace the difficult terms for severe adverse
drug reactions that patients found hard to understand.

This resulted in using simple words of early symptoms to
1,237 terms of severe adverse drug reactions. We classified the
simple words of early symptoms as subjective response symp-
toms (430 phrases), body's objective response symptoms (72
phrases) and the combination of subjective response and body's
objective response symptoms (602 phrases).

This made many of the terms for severe adverse drug reac-
tions immediately understandable to patients and we did not
change the simple words of early symptoms which patients
clearly understood. We called these terms “independent phrase-

s” (independent phrases: 645 terms). Furthermore, we excluded
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Name of medicine
Ly Severe adverse drug »[Early symptom terms |7 Expression used for early symptom
reaction term
—¥|Early symptom terms |7 *Subjective reaction terms

—|Early symptom terms

*Objective symptom terms

Severe adverse drug
B> " Early symptom terms ) -
reaction term *Subjective reaction and Objective
Early symptom terms |7 symptom terms

*Independent words

d terms

Figure 1. Structure of severe adverse drug reactions and
their early symptoms database

Example of severe adverse drug reactions of Cefdinir,
Interstitial pneumonia and PIE syndrome

Reference of package insert

Interstitial pneumonia or PIE syndrome 1. Interstitial pneumonia
(<0.1% each) manifested by fever, cough, 2. PIE syndrome
dyspnea, abnormal chest X-ray or 3. Fever

4. Cough
) [s o
6. Abnormal chest X-ray

7. Eosinophilia

‘Extraction of severe adverse drug reaction terms

eosinophilia may oceur. If such symptoms
ocour, this product should be
discontinued and appropriate measures
such as giving adrenocortical hormones
taken.

In these terms, 3, 4 and 5 are “independent
word” and 6 and 7 are “clinical test word”. So,
they are not given early symptom words.

V4

‘Providing early symptom words for severe adverse drug reactions ‘

-+-severe adverse drug reaction terms

Severe adverse drug reaction terms Early symptom words Classification

[1- Interstitial pneumonia__|—————{Feel pressure in the chest at moving _|——[Subjective response |

Choking feeling at quiet state Subjective response

Having coughs Subjective and Objective response,

—{[Sound like clap are heard under the back |-{Subjective response |

Subjective and Objective response
t———{Feel pressure in the chest at moving _|—{Subjective response |
f———{Choking feeling at quiet state }—‘Suluectwe response \
Subjective and Objective response

2. PIE syndrome

Figure 2. Relationship of severe adverse drug reactions and
early symptom words

the terms of severe adverse drug reactions that originated from

clinical tests or diagnosis by physicians (excluded terms: 365

terms).

C)We constructed a database of adverse drug reactions that con-
sisted of the severe adverse drug reaction terms, simple words
of early symptoms and independent words for each medicine
according to the structure shown in Figure 1. Independent
words were assigned the same level as the words of early
symptoms.

The concrete relationships of severe adverse drug reaction
terms and simple words of early symptoms, (for example, inter-
stitial pneumonia and PIE syndrome that are severe adverse drug
reactions of “cefdinir”) are shown in Figure 2. We performed
the same operation for some 18,000 types of drugs and con-
structed the database. However, the term “simple adverse drug
reactions” were excluded from this database because pharma-
cists should pay special attention to the severe adverse drug re-

actions during the limited time they have with patients for

[[Patient Name | [Date of birth] [[Patient 1D ] [Reception number | [ Dispensing date |

[ HK ][ 1940917 |[64][F ] [ | [

Slide bar of height
and weight

The patient
summary

Height and Weight

Lifestyle and favorites

Lifestyle such ae meal
time or bad time are
shown by iaons.

A [O_[@ =

T T T T

3 6 12 18 0

Comment Comment.

(i [ ] [Seandara] — ]
®, X
<History of diseases> Gomments of lifestyle
Diabetes Melli Memo and favorites.
Hyperlipemia -
<Summary of medicati i ists can know
[N patient in this area.

Figure 3. The display of “ The patient summary "

medication consultation.

Results

The outline of this support system and the benefits in using

this consultation software is as follows:

1. The display of “The patient summary”

The display of “The patient summary” (Figure 3) shows the
summary of patient information recorded previously.
Pharmacists can easily confirm the background of the patient,
such as height, weight, lifestyle and contents of past medication

consultations, using this display.

2. The display of “Basic information”

The “Basic information” display consists of six kinds of dis-
play such as “Prescription information”, “Check list of pre-
scribed medicines”, “Lifestyle and favorites”, “Prescription his-
tory”, “Vital signs and Clinical tests” and “Medication consul-
tation”. The pharmacists can change these displays in accor-
dance with the service they provide and changes they observe.

A) The display of “Prescription information”

The “Prescription information” display shows the contents
of prescribed medicines and the information about insurance
transferred automatically from the insurance computer sys-
tem. Pharmacists can check the contents of the prescribed
medicines against the prescription received from patients, and
refer to the information in the package inserts.

B) The “Check list of prescribed medicines” display

Pharmacists can confirm the necessary precautions against
the prescribed medicines in the display of “Check list of pre-
scribed medicines” (Figure 4). The column “Use restriction”
shows contraindications for prescribed medicines, and the col-
umns of “Food and drinks” and “Operation performed on the

patient” show the information about the type of behavior that
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[Patient Name | _H.K | [Date o birth | 1940.9.17 | [Age | 64 | [Sex] F ] [Check list I
] |

[Dispensing date | - | [ Reception number [ - | [ Patient D | -
Prescription Check list of Lifestyle and Prescription Vital signs and Medication
information | presoribed medicines favorites history clinical tests sonsultation

Cheok list of prescribed medicines | Background of patient [ Concomitant medicines ]

Ttems O X [ Comments Ttems [©
Hypersensitivity Pregnancy
) Condition ‘
Hypoglycaemia 4 o pafiont
Aspirin asthma N
Hypokalemia Vi -k

fiems [0 | % [Comments]
Gontreindications on “Alcohol I 7]
Use prescribed medicines Food and !
restriction are shown in this area. drinks Grapefrit [ [V In A
Pharmacists can

‘ food and drinks”
o Y o
these ftems. A)\ medication.

Teems (O] X [Come
il:::lﬂ‘:: Risky operation | |~/ |
on the
patient

Figure 4. The display for checking prescribed medicines

[Patient Name [ H.K__ | [Date of birth [ 1940.9.17 ] [Age[ 64 | [Sex| F ] [Check fist |
[Dispensing date [ -+ ] [ Reception number [+ | [ Patient ID | -+ | } }
Prescription Check list of Lifestyle and Prescription Vital signs and Medication
information | prescribed medicines favorites history clinical tests consultation

The date which patient came to the
pharmacy.
Departmant| Presribed [p [ 2004/, 04711
medicines 7]6]5]4713 [2]130]29]28]27[26[25[24[23]22[21]20[18[ 18] 17|

Int. Med. -+ Tablet 2T 2%n.dE.

Int_ Med. | -~ Capsule [3Cap| 3*ndE s A e

Int. Med. | - syrup |18mL| 3*ndE. A

Int Med. | - Tablet | 1T | 1*vdsS e
Orthopedics| - ointment | 50g to paint

In this calender, squares that indicate the
period of prescribed medicines to date
are shaded according to the following
legend.

Internal use s Internal use  — Injection )
FZ
1 this time inthe past L9 VK B8 Duplication Compliance check
Pharmacists can A Good [Bad
Urgent -
B e ion LIl External use [EB Potion Other chook pationt's

Figure 5. The display of “ Prescription history”

the patient should avoid when taking this medication. Then,
pharmacists can check whether patients need to take these
precautions, and make inquiries to the prescribing physician
or offer necessary guidance to patients if some problems exist.
Also, pharmacists can easily record the contents of the medi-
cation consultation in this system. Furthermore, in the other
display of “Concomitant medicines”, pharmacists can register
other prescribed medicines or over-the-counter drugs and
check overall precautions, such as duplication and drug inter-
actions.

C) The display of “Lifestyle and favorites”

The display of “Lifestyle and favorites” shows life patterns
and favorites activities of each patient, such as rising time,
bedtime, meals, physical exercise, drinking and smoking hab-
its. The content of this information is automatically trans-
ferred to the display of “The patient summary” and is
expressed by individual icon. Pharmacists can also advise pa-
tients on how to improve the effect of medication by changing
their lifestyle or favorites activities.

D) The display of “Prescription history”
The display of “Prescription history” (Figure 5) shows the

[Patient Name [ H. K] [Date of birth [ 1940.9.17 ] [Age[ 64 | [Sex| F | [Check list |

[Dispensing date ] -+ ] [Reception number [ - | [ Patient ID | - I |

F’resnription[ Check list of [ Lifestyle and [ Prescription

Vital signs and Medication
information | prescribed medicines favorites

history glinical tests consultation

Patient condition | | Vital signs [ Glinical tests ]
This time Last time___|Two times before,
Condition | Region [Lv1]Lv 2[Lv 3]Lv 4[Lv 5[Comment|Lv 3] Comment [Lv 3] Comment
Pain Head (LI @Lheadache @] headache
. Right Very
e | 88 (Ol@OIE)] g
hand itch, Patient’s condition
Dyspnea |Left chest @ @ @ @ @ at last visit and two
viits before. __4
Steepiness O vartine > Pairts
< - )

Face scale represents the degree of
patient’s condition. Lv 1 represents
good condition, and as the expression
look grimmer, it represents worse
condition.

Patient’s
and
s rogion,

Figure 6. The display of “ Vital signs and clinical tests”

[Patient Name [ H.K__| [Date of birth | 1940.9.17 | [Age] 64 | [Check Tist ]

[Dispensing date | | [Reception number [——— ] [Pationt > | |

Prescription Check list of Uestyle and Prescription Vital signs and Medication
information | prescribed medicines favorites history clinical tests consultation
Condition | Disease | ADR | Gompliance| Other Medication consultation | Body figure ]
The name of
N Problem | D.
medicine. __/Severe ADRs Early symptoms } T \[ roblem Bt } Dete }
PIE syndrome Sibeon Cough N 21 ]
F this cross X Gefzon Gefzon v
mark is terstitial pneumonia | |SUBEOB] Fever 1f pharmacists click the “PIE syndrome” in
dlicked, The Ceukoperia = ] |4 the terme of cevere ADRs, these four
name of p sw. cf;s;":;i"‘"fn :’"vm; early eymptome automatically move to the
medicine Agranulocytosis — top of this column.
appears. Lyell syndrome s [, Hove chokine >
H Jaundice fecling when at rest | |

Sub. Sore throat A
Sub. Feel tired

Savere adverse drug
reections of

prescribed medicines
et this visit

Severe adverse -
drug reactions C |2

Classification
of early

symptoms.

are
by these simple
words.

Compliance check
[ Good [IBad

8: Subjective O: Objective A: Assessment P: Plan C: Check

Figure 7-1. The display of * Medication consultation” ,
-Severe adverse drug reactions and these early symptoms-

latest and earlier prescriptions, and pharmacists can check the
record of each patient's visits to the pharmacy and changes in
prescribed medicines. If the intervals between a patient's visits
are extremely short or long compared with the fixed schedule,
the patient might not be taking medicines appropriately and
pharmacists should confirm their compliance.

E) The display of “Vital signs and clinical tests”

The display of “Vital signs and clinical tests” shows condi-
tions of symptoms such as pain and itching, vital signs, such
as height, weight and blood pressure, and the data of clinical
tests. In particular, the subjective symptoms such as pain and
itching are expressed by a face scale (See Figure 6). These
data can also be transformed into graphical form. Therefore,
pharmacists can confirm the effectiveness or possible adverse
drug reactions to medicines in this display.

F) The display of “Medication consultation”

The left area of the display for “Medication consultation”
shows severe adverse drug reactions and their early symptoms
(Figure 7-1). Pharmacists can confirm the name of the medi-

cines that might cause severe adverse drug reaction, if they
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[Patient Name | H.K__ | [Date of birth | 1940917 | [Age] 64 | [Check Tist ]

[Dispensing date] = | [Recsption number [ | [Pationt > | ]| |

Prescription Check list of Lifestyle and Prescription Vital signs and Medication
information” | prescribed medicines favorites history clinical tests consultation

Condtion [ Disease | ADR | Gompliance| Other Medication sonsultation | Body figure ]

Gondition Reference words ‘[N{’ ‘[ Broblai i ‘[ ate }

General malaise s Headache. 21 ]

Pyrexia S Sore throat. 7 ]

Headaches s Fever. s |2 |

Chest pain S Diarrhea ]
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Anorexia ) Influenza o2 the resuits of
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[l A|| Doubt of Adverse drug A2 means “Check™ and
- reaction from medicines. ‘things thet need to be
Conorete words such 1 confirmed the next time
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Figure 7-2. The display of * Medication consultation” ,
-Reference words for medication consultation-

click the cross mark on the left side of the adverse drug reac-
tion term. Furthermore, if the adverse drug reaction term is
clicked, the corresponding early symptoms will be displayed
at the top of the right column. Otherwise, if the early symp-
tom is clicked, the corresponding severe adverse drug reac-
tions will be displayed at the top of the left column.
Therefore, pharmacists can offer proper guidance about se-
vere adverse drug reactions in a language that is understand-
able to the patient, and promptly identify possible severe

adverse drug reactions based on the patient's complaints.

Also, the left area in the display of “Medication consultation”
shows reference words for medication consultation. Pharmacists
can record the results of a medication consultation in SOAP
style or by using the body figure at the right area in the display
for “Medication consultation” (Figure 7-2). Pharmacists can
easily transfer these reference words to the right area when they

record the results of their medication consultation.

3. Others

Patients often request an explanation regarding the disease,
clinical tests and medical treatment at their medication consulta-
tion. We have equipped this system with “explanation of dis-
cases, clinical tests, and physical functions” and “manuals of
medical treatment” so that pharmacists can answer these ques-

tions appropriately.

Discussion

To perform the appropriate medication consultation for each
patient, pharmacists are required not only to offer patients the
necessary information concerning the efficacy and effectiveness
of medicines, precautions for use and adverse drug reactions, but

also to understand the patients' disease and background based on

the patient interviews. They must also effectively use the medi-
cation history to confirm the effectiveness of drug treatment, pa-
tient compliance and the possible occurrence of adverse drug
reactions, and to give proper guidance in a language that is un-
derstandable to patients.

Kubo et.al” introduced a model for a prototype using the
internet system which allows both patients and healthcare pro-
fessionals to detect possible adverse drug reactions of prescribed
medicines based on language that is understandable to patients,
using patient complaints and patient condition.

Our system, however, is designed for pharmacists to use at
their medication consultation and it replaces technical terms
with words that patients can understand. Furthermore, it includes
almost all the prescription drugs available in Japan and helps
pharmacists at various stages of medication consultation.

In the near future, we will investigate the effectiveness of this
system by using questionnaires given to pharmacies that employ
this system. We plan to confirm the change in the form of medi-
cation consultation after using this system. We will improve this
system to promote the better use of medicines based on the re-

sults of these investigation.
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Abstract

Objective: The long QT syndrome (LQTS) is characterized by prolongation of the QT interval, causing torsades de pointes and sudden cardiac
death. LQTS is caused by various drugs, so it is important to determine new and effective means of info-service to prevent it. We assessed
the incidence of drug-induced LQTS, searched for the drugs which cause it by drug interaction, and developed a search engine database.
Design and Methods: As a test data, we extracted the drugs which cause LQTS by drug interaction and the reported case reports. Drugs
which are known to cause LQTS by drug interaction were looked up in package inserts in Japan. A literature search was done to identify ar-
ticles that presented data on drug-associated LQTS events. Based on the information, a database was developed.

Results: 27 drugs were found in package insert research, and 129 case reports were found in the literature. The database was designed to
allow users to: (1) search for the drugs which cause LQTS due to drug interaction and the mechanism of interaction (e.g., metabolic inhibition,
the additive action of administration of two or more medicines causing LQTS, etc.); (2) search for case reports of drug-associated LQTS; and
(3) read such reports and the information on package inserts.

Conclusions: We can grasp the pertinent information on drug-induced LQTS systematically and quickly with this database. We anticipate this
system will also have a wide range of application for other adverse events.

Key words: Long QT Syndrome, drug interaction, database
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Pharmacists' questionnaire and development of WWW-based e-learning for pharmacists
to promote proper use of S-1(TS-1; tegafur, gimeracil, oteracil potassium)
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Abstract
Objective: S-1, an oral fluoropyrimidine, may cause serious adverse reactions when used improperly. For example, S-1 is contraindicated to
patients taking another fluoropyrimidine. Pharmacists are expected to play important roles in proper use of S-1. To promote proper use of

S-1, we planed to develop an e-learning system of S-1 for pharmacists.

Methods: First, we sent a questionnaire to pharmacists to survey the present situation of the prescription inquiry about S-1 by pharmacists.
Next, we developed a WWW-based e-leaning system to promote proper use of S-1 and evaluate the effectiveness of this program.

Results: Replies were received from a total of 300 pharmacists. Although 60-89% of pharmacists contacted the doctor who prescribed S-1
improperly, only 26-67% of the improper prescriptions were revised.

Log analysis of the e-learning system revealed that pharmacists who have experience in dealing with S-1 answered more correctly than those
who have never dealt with S-1. As a result of program evaluation by pharmacists who used this e-learning system, 99.4% of respondents an-
swered that this e-learning program is very useful or useful.

Conclusions: E-mail questionnaire for pharmacist is useful for gathering information about usages of medicines in practical clinic. The devel-
oped e-learning system was considered to be effective to promote proper use of S-1.

Key words: Information Services, Education, Pharmacy, Internet, Education, Distance, Computer-Assisted Instruction
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Abstract

Objective: Current medical practice calls for an EBM-based objective evaluation of pharmaceuticals through critical investigation of clinically
useful reference materials. Databases are now widely used as secondary information to attain target references. We therefore sought to inves-
tigate the future applications of references as sources of information by examining availability, time frame and stance of references for an ex-
emplary drug, Thalidomide.

Methods: PubMed was searched by year for all references to Thalidomide, as well as for unique references to teratogenicity, Hansen's Disease,
and multiple myeloma. References were assessed for key content at each time point. References were also evaluated for currency of publica-
tion.

Results: The number of references for "all references to Thalidomide" peaked in 1963 at 168 and gradually fell off thereafter. However, the
number increased again in 1994 to a maximum in 2003 of 399, twice the 1963 number. Assessment of content of past references revealed
that some pre-1961 references were not objective. The Lancet excelled among general medical journals in currency of publication.
Conclusions: Evaluation of references on the teratogenicity of Thalidomide revealed a lack of critical assessment in past discussions. In addi-
tion, the assessment of the effect of the medication on teratogencity was in direct contradiction to current general knowledge. This type of in-
adequacy likely increased the extent of the suffering caused by Thalidomide. The current trend in references in regard to recently reported
intractable diseases is increased publication of reference materials in response to disclosure of an event. The Lancet is the journal with the
highest proportion of this type of useful reference, suggesting that it is a highly valuable source of information.

Key words: Thalidomide, Malformation, Leprosy, Multiple Myeloma, Literature
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Video teaching material for the laboratory course of sterile preparation
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Abstract

Objective: Knowledge and techniques concerning sterile preparation are important for pharmaceutical university students. We introduced video
teaching material into the laboratory course of sterile preparation, and evaluated the effects and suitability of its contents.

Methods: We conducted a survey using a questionnaire on the degrees of satisfaction and understanding of the conventional laboratory course
of sterile preparation, and the items that may be more effectively learned by watching videos. Based on the results of the survey, we pro-
duced video teaching material, which was used in the laboratory course. We investigated the effects of the video material, and asked the stu-
dents what items they wished to perform using a questionnaire.

Results: The degrees of satisfaction and understanding of the conventional laboratory course in the students were not high. The students
wished to study practical items, such as preparation of injectable solutions, and drawing and mixing of injectable solutions in a syringe, as
items to be included in the video material. The degrees of satisfaction and understanding of the video material were high, with more than
90% of the students answering that the video material was effective. They also wished to perform the procedures of the main items on the
videotapes by themselves.

Conclusions: The video teaching material for the laboratory course of sterile preparation that we produced based on the needs of the students
was highly regarded by the students. The laboratory course of sterile preparation will become more effective by combining video material and
practical training.

Key words: Sterile preparation, laboratory course, video teaching material, pharmaceutical university students, questionnaire survey
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