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Abstract[]

Objective At present an appropriate support system to detect adverse effects of prescribing multiple medications to patients at an early stage
does not exist anywhere including Japan. This study was conducted using patient's subjective complaints of adverse effects when they were ad-
ministered multiple medications. To establish this prompt detection system is useful for both patients and healthcare professionals.

Design A model of the prototype system, which allows both patients and healthcare professionals to detect adverse effects obtained from the
information, such as complaints and conditions of patients, and prescribing medications, was designed.

Methods

1) Five active ingredients (furosemide, nifedipine, digoxin, diltiazem, and benzbromarone) in the "Essential Information for Safe and

Effective Use of Drugs" (EISEUD) were selected for development of a prototype system.

were combined with the adverse effects in the package inserts.

Subjective complaints appearing in EISEUD

2) To list up the order of severity of adverse effects in patients, each adverse effects was scored with the order of severity
documented in the package inserts. On the other hand, extra points were added according to the physical condition of patient.
3) From the basic data obtained above, a model system to assess severity of adverse effects is presented in this study.
Results The results indicate the feasibility of designing a system that allows assessment by both patients and healthcare professionals.
This system can be utilized to judge whether patient's subjective complaints correlated with adverse effects from administered
medications, and to detect these adverse effects in order of severity. This outcome can be provided to patients as a self-monitoring list. This

list provides adverse effects in patient's understandable language and

in order of severity. The results also indicate that adding the degree of

severity and the physical condition of the patient as factors for analysis can yield additional information, such as relative urgency of seeking

medical attention.

Conclusion It is meaningful to establish an early evaluation system for adverse medicinal effect such as the one presented in this study because
many patients in Japan are administered multiple medications. Furthermore establishment of this system might be useful in supporting both pa-

tients and healthcare professionals.

Keywords[J early detection of adverse effects; subjective complaints; scoring system; multiple medications; self-monitoring list for patients.

Introduction

Striving towards early detection of adverse effects using in-
formation based on a broad range of actual patient complaints
is important to reinforce post-marketing safety measures for
medications.

In many cases, however, patients are prescribed multiple

0)

medications, ’ and patients subjective complaints results from

their adverse effects. In such cases, patients find it difficult
to judge whether the symptoms are related to adverse effects

of the total medication or to determine which medications are

responsible. Therefore, for the early detection of adverse ef-
fects, we believe that healthcare professionals need to predict
potential adverse effects, and to provide information for self-
monitoring using patient's understandable language.

We have designed a system that allows healthcare profes-
sionals to respond immediately and properly to adverse ef-
fects, which will allow patients to participate in their
medication. The system allows patients and healthcare profes-
sionals to search for information regarding potential adverse
effects of all administered medications based on subjective

complaints, and moreover, allows healthcare professionals to

ooooo)
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explain the adverse effects to the patient using patient's under-
standable language.

Methods

We started with the assumption that both healthcare profes-
sionals and patients should be able to access this system. We
developed a prototype to examine the process of extracting
the information needed to predict adverse effects, including
the severity of adverse effects, based on subjective complaints
and patient condition, and to present the information using
subjective complaints.

1. Software preparation

Five active ingredients (furosemide, nifedipine, digoxin,
diltiazem, and benzbromarone) were selected for development of
a prototype system. Data were saved in the Model Database

Management System after data were arranged as follows:

1-1. Correlations between subjective complaints of patient
understandable language and adverse effects

We used the "Essential Information for Safe and Effective

Use of Drugs" (EISEUD), which lists approximately 400 ac-

tive ingredients, and also the reference for terminology regard-

The EISEUD, is based its

information using package inserts, is considered highly reliable

ing subjective complaints”’.

and includes various examples of patient expressions and their
equivalents in medical terminology. We examined the asso-
ciation between subjective complaints and adverse effect ter-
minology for each of the five active ingredients.

1-2. Extraction of adverse effects

Information regarding adverse effects was obtained from the
Drug Information Supply System™, developed by the Ministry
of Health, Labour and Welfare.
presenting adverse effects in order of severity, adverse effect

As a preliminary step for

terminology for the five active ingredients was sorted by de-
gree of severity ("warning", "contraindication", "relative con-
traindication", ‘"careful administration", '"serious adverse
effect", "other adverse effect leading to discontinuation of ad-
ministration", "other adverse effect"). Subjective complaints

related to each adverse effect were listed.

1-3. Classification by body region of subjective complaints

Previously, we reported that subjective complaints have
broadly included three elementsl] "expression of the area of the
body and function", "expression of condition", and "expression
of degree".”’ Based on the results, we classified subjective
complaints into 10 areas of the body: "head and face", "eye",

ear", "mouth and throat", "arms and legs", "skin", "whole
body", "abdomen", "lower abdomen", and "blood".

2. Prioritization and classification of adverse effect severity

To examine the possibility of presenting adverse effects in
order of severity to be used as information for predicting ad-
verse effects, we developed the following scoring system for
information about adverse effects in package inserts and for

patient conditions that might increase the risk of adverse ef-
fects.

For our scoring system, we referred to the information in
package inserts. In the "precautions for usage" category, we
scored "warning" as 5, "contraindications" as 4, "relative con-
traindications" as 2, and "careful administration" as 1. In the
"adverse effects" category, we scored "serious adverse effect"
as 15, "other adverse effect leading to discontinuation of ad-
ministration" as 10, and "other adverse effect" as 5. Moreover,
regarding incidence of adverse effects, we scored "unknown
incidence" as 4, "greater than 0.1% but less than 5%" as 2,
and "less than 0.1%" as 1.

The following patient conditions were categorizing: child
(less than 15 years old), elderly patient (older than 65 years
old), pregnancy, lactating mothers, renal failure, and hepatic
We tentatively set up multipliers ranging from 1.2 -

2.7 according to types of warning, contraindications, relative

failure.

contraindications, and careful administration for each patient
condition. For example, in the case which is mentioned the
caution for children in the section of "careful administration",
for patients of hepatic failure in "contraindication" and for pa-
tients of hepatic failure in " warning" of package inserts, the
scores multiplied by 1.2, 2 and 2.7, respectively to reflect the
severity more correctly.

These scores were also recorded in the Model Database
Management System. However, scores used in this study
were not based on theoretically established values, and the
system was designed such that scores may be appropriately
adjusted, because we need to evaluate appropriate values in
future.

3. Development of computer model

The user can click the area of the body on the computer
screen corresponding to the body area in which symptoms
have developed. A pop-up list of subjective complaints is
then displayed, and the user can select the descriptions match-
ing their own symptoms. This allows the user to extract all
potential adverse effects indicated by their subjective com-
plaints. The user then inputs the name of the administered
medication in order to extract adverse effects based on infor-
mation in the package insert. Next, inputting the condition of
the patient generates a list of adverse effects that is specific
to each patient. This list of adverse effects is generated in
descending order of severity (descending order of scores), and
is accompanied by the subjective complaints. We designed a
model that automatically leads to the generation of self-
monitoring list for patients, including instructions such as rec-
ommendation to visit a physician, as the last step in the
model (Figure 1).

On the other hand, a self-monitoring list printout can also
be generated when healthcare professionals input the names of
medications written on the prescriptions. This list can be
used as information to predict adverse effects.
professionals can provide patients with adequate guidance
using this list, that patients should be aware of.

Patients and healthcare professionals are able to obtain the

Healthcare
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Names of all administered

In ad-

medications
Subjective ﬂ 7 I
complaints Information in Package Insertl List of Adverse effects -
(Example: . (in order of severity)
Severe leg Advers? Effects Patient Demograph Y
pain) -Precautions for usage (and Condition)
-Age
Elderly (>65 yr)
Child (<15 yr)
If needed
-Pregnancy
-Lactating
-Renal failure
-Hepatic failure
Database
|
-Terminology of subjective | -Essential Information for Safe
symptoms in patients } and Effective Use of Drugs
Region: Legs { -Drug Information Supply System by the Ministry
[Degree: Severe } of Health, Labour and Welfare
Condition: Painful : -Adverse effects -Precautions for usage
| Serious adverse effects Warning
: Other adverse effects Contraindications
| Relative contraindications
Careful administration
Figure 1. Flow of Prototype System
- - - same information using the procedure described above.
| Anaphylaxis | Complete atrioventricular block . .
- - — dition, the system allows healthcare professionals to confirm
[ /coughing Q feeling dizZness . ; . :
(@feeling dizZness @chest pain the information on the screen and to obtain details needed to
' ®fasling of coldhess in hands and feet identify the responsible medication. Since it is important that
@pale face @heaviness in hea . . . .. .
®tightness in chest || @getting tired easily a system including patient conditions and medications respects

@muscle pain

@numbness in mouth

@ears ringing

@numbness in legs and hands
@difficulty breathing

@feeling nauseous

@ palpitation

@rash, itchiness

@urge to urinate and defecate
@abdominal pain

@cold sweat

Orthostatic Hypotf}si:ou

(@ feeling dizzess
[ X nging

@ poor appetite

@ fatigue

@ loss of energy

@ getting tired easily

@ unable to sleep

@ vision darkens on standing

Visual disorﬂér

tigmheade?éss
jonj sation

Jness
vision darkens

seeing stars

dizziness on standing
difficulty seeing shapes
(unfocused vision)
cloudy vision

Figure 2. Indication of adverse effects

patient privacy, we evaluated the security of the system dur-
ing use over the Internet.

Results

1. Correlation between subjective complaints and adverse
effects
A total of 11 products containing the five active ingredients
were examined, differing in drug formulation and amount con-
tained. The adverse effect terminology was comprised of 126
items. Each adverse effect corresponded to between 1 and 20
subjective complaints.

associated with various

The same expressions of subjective
effects
A total of 140 subjective complaints were iden-

complaint adverse
(Figure 2).

tified. Each subjective complaint was studied and the adverse

were

effects indicated by each subjective complaint were identified
(Figure 3).
identify the terms using either subjective complaints or ad-

The information obtained will allow users to
verse effects. Figure 4 shows the association between ad-
verse effects in order of severity according to the latest

package insert and subjective complaints. In addition, Figure
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Feeling dizzy

Feeling nauseous

@® anaphylaxis
@ dizziness

@ orthostatic hypotension
@ visual disorder
@ loss of energy

@ complete atrioventricular block

Diarrhea

@ congestive heart failure
@ diarrhea

@ aplastic anemia

@ hypokalemia

@® hyponatremia

@® nausea
@ fulminant hepatitis
@ vomiting

Figure 3. Adverse effects indicated by subjective complaints

5 shows an example of subjective complaints classified by the
10 areas of the body. We obtained 291 pairs of subjective
complaints and adverse effects, and used these as basic data
(Table 1).

2. Operational interface of the model database

When users click one of ten pointers on the body on the
screen, several expected subjective complaints are listed and
displayed. Users select their own complaints from the list of
symptoms, repeating the operation until all subjective com-
plaints that they have experienced are selected. Users then
input the names of their medications. For patient conditions, in-
formation such as gender and date of birth are mandatory and
must be entered. Patient information, such as the presence or ab-
sence of pregnancy, lactating, hepatic failure, and renal failure,
is entered based on the patient's current condition. The system
asks for confirmation of entered information. If an error is en-
countered regarding the input information, for example, a male
patient is lactating, users can correct and confirm the new infor-
mation.

If users are patients, a self-monitoring list is displayed im-
mediately after they finish inputting their information. In
similar fashion, healthcare professionals are able to obtain a
list of the most important adverse effects. The list includes
body area, subjective complaints (complaints in patients' own

words), adverse effects, generic name, trade name, degree of
severity of adverse effects and scores, incidence of adverse ef-
fects and scores, classification such as warning, contraindica-
tion, and scores, patient conditions and multipliers, and total
scores. Because this list displays all subjective complaints in
patients' words entered by users and related adverse effects
effect,
healthcare professionals will be able to identify adverse effects
using this list (Figures 6-9).

The self-monitoring list for the patient is displayed with a

accompanied by total scores for each adverse

recommendation to visit a physician. Total scores of each
subjective symptom are obtained, and symptoms are catego-
rized into three groups (very, moderately, and not so ) in de-
scending order of total score, using certain criteria established

in advance. If subjective complaints are categorized as very

"

serious, the system displays "...you need to visit a physician
immediately." If they are categorized as moderately serious,
the following message is displayed: "...observe closely for a
while. However, if the symptoms are intense, have worsen or
have not improved after X days, you should visit a physi-
cian." If subjective complaints are categorized as not so seri-
...please report this to your physician or pharmacist
at your next visit" is displayed. The displayed recommenda-

tions enable patients to understand what action to take.

ous, then "

Subjective symptoms that are categorized at higher levels indicate
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Table 1. An example of basic data
Area of the Subjective Adverse Generic Degree of severity Score of . Score of
body Complaints effects name Trade name of adverse effects severity Incidence Incidence
Severe Parkinsonism- Herbesser R Other adverse effects
HeadO face PO like diltiazem (discontinue medica- 10 | unknown 4
irritation 200 :
symptoms tion)
Parkinsonism- Herbesser R Other adverse effects
Headl face Irritation like diltiazem 200 (discontinue medica- 10 | unknown 4
symptoms tion)
Head[ face Irritation Hypokalemia furosemide Lasix Other adverse effects 5 | unknown 4
ﬁg;ls and \?vzrl]kt well Dizziness nifedipine Adalat L 20mg | Other adverse effects 5 gl llljj 050 2
Arms and Can't Dizziness furosemide Lasix Other adverse effects 5 | unknown 4
legs walk well
Arms and Can't Dizziness digoxin Digosin Other adverse effects 5 | unknown 4
legs walk well
\ Other adverse effects
lArms and Can't Dizziness diltiazem Herbesser R (discontinue medica- 10 oo 2
egs walk well 200 tion) 0.10 050
Arms and Can't Sensory furosemide Lasix Other adverse effects 5 | unknown 4
legs walk well abnormality
Abdomen Bloating Congestive diltiazem Herbesser R Other adverse effects 5 | unknown 4
heart failure 200
Increased Other adverse effects
Skin Itchy AST,PT  and | nifedipine Adalat L 20 mg (discontinue medica- 10 | 0.10 50 2
Al-P tion)
Other adverse effects
Skin Ttchy Ttching diltiazem Horbesser R | (discontinue  medica- 10 |00.10 1
tion)
Other adverse effects
Skin Itchy Itching nifedipine Adalat L 20 mg (discontinue medica- 10 | 0.1050 2
tion)
benzbromar- Other adverse effects
Skin Itchy Itching one Urinorm 25 mg | (discontinue medica- 10 |OOo0.10 3
tion)
Skin Itchy Jaundice furosemide Lasix Other adverse effects 5 | unknown 4
Other adverse effects
Skin Itchy Jaundice diltiazem Iz{oe(l)'besser R (discontinue medica- 10 | 0o0.10 1
tion)
Other adverse effects
Skin Itchy Jaundice nifedipine Adalat L 20 mg (discontinue medica- 10 | 0o0.10 1
tion)
Other adverse effects
Skin Itchy Jaundice gflrclzbromar— Urinorm 25 mg | (discontinue medica- 10 | unknown 4
tion)
Abnormal
Skin Itchy hepatic furosemide Lasix Other adverse effects 5 | unknown 4
function
- Abnormal o Herbesser R Serious adverse
Skin Itchy hepatic diltiazem 200 effects 15 | unknown 4
function
; Fluminant benzbromar- . Serious adverse
Skin Itchy hepatitis one Urinorm 25mg offects 15 | unknown 4
. Eerythrode- S Serious adverse
Skin Itchy ma nifedipine Adalat L 20mg effects 15 (do.1g 1
Abdomen Persistent Fluminant benzbromar- Urinorm 25mg Serious adverse 15 | unknown 4
nausea hepatitis one effects
Mouth and Sneezing  and Anaphylaxis furosemide Lasix Serious adverse 15 | unknown 4
throat coughing effects
Total body Convulsions Sg::lﬂe nifedipine Adalat L 20mg | Other adverse effects 5 |0o.10 1
. Muscle . -
Total body Convulsions spasm furosemide Lasix Other adverse effects 5 | unknown 4

the more serious adverse effects. In the present study, we used
tentatively established criteria. The system allows criteria to be

changed when more appropriate criteria are established.

3. Design of information to predict adverse effects in order
of severity based on subjective complaints, using the
scoring system

We assumed that a medication regimen included two to five

medications, rather than only one medication. For example,

we studied the case of a 62 years old male with normal he-
patic and renal function who was prescribed furosemide,
nifedipine, digoxin, and benzbromarone and complained of
"poor appetite" and "feeling nauseous" and who, based on this
information, displayed 19 potential adverse effects in order of
Of the top 12, adverse effects indicated by "poor
appetite” were "aplastic anemia", "Stevens-Johnson syndrome",

total score.

"anemia", "orthostatic hypotension", and "loss of appetite" for
furosemide, "anemia" for nifedipine, and "loss of appetite" for
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Adalat L tablet 10mg Generic name : Serious adverse Other adverse
Adalat L tablet 20mg nifedipine effects effects
<0.1% 0.1%~5% <0.1%
P!
[
- Erythroderma 4——F— §! | - Increased AST (GOT) - Jaundice
Agranulocytosis Q0 Agranulocytosis — 2| - Increased ALT (GPT) - Increased creatinine
2 *2 - Thrombpenia 4——F—— 5| | - Increased BUN - Abdominal pain
g% - Sore throat - Shock 47—€ _5 i - Facial flushing - Tachycardia
2 g - Stamatitis - Disturbance of consiousness 4————————: § i - Feels hot - Pollakiuria
@ S| . Feverish - Hepatic failure ¢—— £ i + Hot flushing - Sweating
- Jaundice 4———1— g | ' Flushing - Drowsiness
! g i + Palpitations - Loss of energy
1 1

- Hypotension
+ Orthostatic hypotension
- Edema (e.g. of the lower

- Muscle cramp
+ Numbness in legs

: and arms
extremity, face) . Upper abdominal
+ Abdominal pain ;
izzi pain

- Dizziness °

- Fatigue - Diarrhea

- Nausea . A_bdomlfnal

- Vomiting discomfort

- Constipation - Dry mouth

- Rash « Heart burn

- Itching - Loss of appetite
- Photosensitivity
« Purpura
- Gingival hyperplasia
- Hyperglycemia
- Anemia
- Dyspnea
-+ Cough
- Gynecomastia

- Disturbance of vision

Figure 4. An example showing association between adverse effects listed in order of severity and subjective symptoms

Mouth and Throat

Eye

-coughing and sneezing

»sore throat

-ulcers (e.g. in mouth, nose, conjunctiva)
-drooling

-thickening of gums

~dryness of mouth and throat
*numbness in mouth

- stomatitis

-difficulty speaking as tongue feels thick
-loss of taste

-strange taste in mouth

-shakiness of voice and neck

-rash and blisters on areas exposed to sun (e.g. face, neck)

-difficulty seeing shapes
-double vision

-swelling of eyes

-vision darkens
separate objects overlap
-objects appear yellow
-objects appear green

Figure 5. An example of subjective complaints classified by areas of the body

digoxin. Conversely, the adverse effects indicated by "feeling

nauseous" were "fulminant hepatitis" and "nausea" for

benzbromarone, "upper-abdominal pain" for nifedipine, "nau-
sea" for digoxin and furosemide (Figure 8).
We also examined a 77 years old male with hepatic and

renal failure using the same regimen, 52 adverse effects were
listed. Of the top 12, "poor appetite" was associated only
with furosemide. The implied adverse effects were "aplastic
anemia", "Stevens-Johnson syndrome", "anemia", "orthostatic

hypotension", "loss of appetite", and "hyponatremia". The
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Figure 6. Ten areas of the body and subjective complaints (Example)

subjective complaint of "feeling nauseous" was related to
"fulminant hepatitis" and "nausea" for benzbromarone, and
"nausea" for furosemide (Figure 9).

The results indicate that users are able to identify potential
adverse effects based on subjective complaints of patients who
have been administered multiple medications using a scoring
system that lists the adverse effects in order of severity. In
addition, it is possible to differentiate between the degrees of
severity of adverse effects by inputting the patient's medical
condition.

Healthcare professionals are also able to view the search re-
sults, and thus determine whether symptoms are related to ad-
verse effects or other factors.

We categorized scores of more than 200 as high, between 100
and 199 as medium, and between 30 and 99 as low in order to
prepare the self-monitoring list, so as to determine how subjective
symptoms in the above examples would be evaluated. In the case
of the 62 years old male, "poor appetite" was categorized as mod-
erately serious, and "feeling nauseous" was categorized as not so
serious. In the case of the 77 years old male, both "feeling nau-
seous" and "poor appetite" were categorized as very serious.
The self-monitoring list recommended to the 62 years old
male that he observe his symptoms closely for a while, while
it recommended to the 77 years old male to visit a physician
immediately. Therefore, the results demonstrate that the self-
monitoring list is useful in suggesting to patients what action

should be taken.

Assuming that the system will be used via the Internet, we
need to take measures to protect patient information. Users
should avoid entering data that might assist in identifying the
individual, such as name, and should use measures to auto-
matically close the Web browser. In the network, use of a
Secure Socket Layer (SSL) that provides encrypted communi-
cation is recommended. The Web server should utilize a
firewall to prevent invasion and to obtain certification from
the Certification Authority in order to identify sources/inci-

dences of unauthorized access.
Discussion

The present study aimed to prepare an environment in which
patients can identify adverse effects in the early stages through
self-monitoring. We attempted to identify the best method for
healthcare professionals to provide information to patients util-
izing subjective complaints in patient's understandable lan-
guage and to establish a system such that even when patients
are administered multiple medications, users can search for
and identify potential adverse effects based on subjective com-
plaints. We also created an information printout for patients
using subjective complaints in patient's understandable lan-
guage. The results indicate the feasibility of this method in
clinical practice and its potential usefulness in society.

The system allows healthcare professionals to obtain
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Symptoms and
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Assess Start from the beginning

Region of body and name of medication ‘
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| cEx
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Intensity }— > B o ’
Arms and legs |
o« :

Can’t walk well | . , , %3 ! g |
Walking with Date of Birth &£ AR (@R <[5 #[2 =R [T =8 e |

scissoring gait : Showa . ¢

br

Final defined window

IBTEOHif-gyiArE Present condition
Pregnant © jfiRL CLv& 1 $9LC\L % Breastfeeding
Hepatic failure & jFiEfssrix z = ermenes=pinz. Renal failure

Weighf {528 [Eoke W!:}

SRR puResT | M .

Microsoft b x|

e

EFRR=A2RT S,
Age 42 years old

[ oseatons

by

Symptoms that you selected

Arms and legs: can’t walk well

Arms and legs: walking with scissoring gait
Arms and legs: legs feel slightly itchy

Arms and legs: joint pain

Arms and legs: numbness of arms and legs
Arms and legs: chills in arms and legs
Arms and legs: weakness of arms and legs

information about adverse effects that patients should watch
for, including the degree of severity and the incidence, and to
provide information using patient's understandable language.
In addition, patients can also access the system. Patients are
therefore provided with an environment in which they can
seek information anytime and anywhere. The instructions are
provided to patients, who learn that their subjective com-
plaints are associated with drug adverse effects. This can
lead to early treatment and enhance patient safety. Future
studies should examine the degree to which we can depend
on self-care.

Drug-drug interaction is important factor in the production
of adverse effects. At present, as there are many information
of the drug-drug interaction, it becomes to be possible to
avoid the adverse effects concerning the drug-drug interaction.
Accordingly, in the present study, cumulative or additive drug
effects are especially focused.

Finally, the format of the information printout for patient
use becomes to be similar to the United States Pharmacopeia-
Drug Information (USP-DI)”’. However, support system for

A

Show resultsl ’ Close 1

B AUFSRk

Figure 7. Display confirming entered data (Example)

the detection of adverse effects in the early stage to patients
prescribing multiple medications is not found anywhere in-
cluding Japan in the present time.

This system enables healthcare professionals to obtain lists
that link adverse effects in order of severity with various
medications. Therefore, if subjective complaints are associ-
ated with adverse effects, healthcare professionals will be able
to identify the responsible medication. If the probability of
association with the adverse effects is low, they will be able
to focus on other factors, such as the effects of illnesses.
The results indicate that this system is helpful for clarifying
causal factors, and in supporting early action in clinical prac-
tice. In the past, identifying the adverse effects of medica-
tions has relied on the experience of healthcare professionals.
Using this new system, however, objective evaluation can be
performed. Inexperienced healthcare professionals will there-
fore also be able to obtain a certain level of ability to evalu-
ate the safety of medications. In the present situation,
healthcare professionals need to examine the adverse effect in-
formation for each medication to identify the potential adverse
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[ aaa [ 50kg~ [ 62 | none
Search results
L Degree of Displayed by
Areas of | Subjective Adverse . Trade N Score of . Score of h
No. : Generic name severity of . Incidence : descending order
the body | complaints effects name adverse effects severity Incidence of the total score
feeling fulminant B Serious adverse
1 | abdomen nauseous hepatitis benzbromarone Urinorm effects 15 unknown 4 19
2 | abdomen | PO aplast_tc furosemide Lasix Serious adverse 15 unknown 4 19
appetite anemia effects
3 | abdomen | PO Stevens-John furosemide Lasix Serious adverse 15 unknown 4 19
appetite son syndrome effects
oor Other adverse
4 | abdomen | P . anemia furosemide Lasix effects (discontinue | 10 unknown 4 14
appetite -
medication)
feelin Other adverse
5 | abdomen 9 nausea benzbromarone Urinorm effects (discontinue | 10 <0.1% 1 1
nauseous -
medication)
R upper Other adverse .
6 | abdomen | feciing abdominal nifedipine AdalatL | cgects (discontinue | 10 <0.1% 1 11
nauseous X 20 mg -~
pain medication)
oor Adalat L Other adverse .
7 | abdomen | P . anemia nifedipine effects (discontinue | 10 <0.1% 1 1"
appetite 20 mg -
medication)
feeling . - Other adverse
8 | abdomen nauseous nausea digoxin Digosin effects 5 unknown 4 9
feeling . . Other adverse
9 | abdomen nauseous nausea furosemide Lasix effects 5 unknown 4 9
poor orthostatic . . Other adverse
10 | abdomen appetite hypotension furosemide Lasix effects 5 unknown 4 9
11 | abdomen | PO loss of digoxin Digosin Other adverse 5 unknown 4 9
appetite appetite effects
poor loss of . . Other adverse
12 | abdomen appetite appetite furosemide Lasix effects 5 unknown 4 9

Figure 8. Table not including patient condition (Initial Screen)

effects. This may take a substantial amount of time, potentially
This situation
would be improved immediately and will also ensure maximal
safety of patients. Pharmacists spend a large amount of their
time collecting, processing, and supplying drug information,
which can change frequently and sometimes drastically. We
believe that pharmacists need to improve the efficiency of
their work in future by utilizing internet technology, and they
should also handle information about adverse effects and sub-

resulting in exacerbation of patient condition.

jective complaints as universal information, in order to prac-
tice more patient-oriented services as a member of a clinical
team. The outcome of the present study is therefore useful for
improving safety measures.

The present study suggests several issues that need to be ad-
dressed in the future. As the validity of the model must be
evaluated by adding various conditions in this study, we exam-
ined cases involving patients who were prescribed only five ac-
tive ingredients. In the future, combinations of greater numbers
of medications must be investigated. In addition, regarding usage
of the scoring system to predict the degree of severity and inci-
dence of adverse effects, issues such as validity of scores and
which value of total scores should be used as criteria to

recommend patient visits to the physician need to be resolved ob-
jectively. We believe that statistical methods would be appro-
priate for the solution. In addition, patients express various
subjective complaints. The EISEUD used in this study as the
basic data also shows that one adverse effect is associated with
many subjective complaints in patient's understandable language.
This may confuse both healthcare professionals and patients
when healthcare professionals provide information to the pa-
tients. To prevent this, some degree of standardization of sub-
jective complaints is necessary and will be discussed at another
time.

The person who provides the final advice resulting from the
subjective complaints is the healthcare professional, such as a
physician or pharmacist. We confirmed that the present sys-
tem is able to support the provision of appropriate information
at a certain level for the collection and supply of safety infor-
mation for patients and healthcare professionals. In future,
more medications need to be examined.
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RERE

Search condition

Name | Weight | Age | Condition

aaa 50kg? | 77 Elderly, hepatic failure, renal failure

Search results A. warning, indi relative indication, or careful

B. score
C. multipliers
No. | Areas of Subjective Adverse effects Generic name Trade Degree of Score of Incidence Score of A B Conditions of the | C Displayed by
the body | complaints name severity of severity Incidence patient descending order
o adverse effects o of the total score

1 abdomen | feeling fulminant hepatitis | benzbromarone Urinorm Serious adverse 15 unknown 4 warning 5 Hepatic failure 27 64.8
nauseous effects

2 abdomen | poor aplastic anemia furosemide Lasix Serious adverse 15 unknown 4 contraindication | 4 Hepatic failure 2 46
appetite effects

3 abdomen | poor Stevens-Johnson furosemide Lasix Serious adverse 15 unknown 4 contraindication | 4 Hepatic failure 2 46
appetite syndrome effects

4 abdomen | feeling nausea benzbromarone Urinorm Other adverse 10 <0.1% 1 warning 5 Hepatic failure 27 432
nauseous effects (discontinue

5 abdomen | feeling fulminant hepatitis benzbromarone Urinorm Serious adverse 15 unknown 4 contraindication | 4 Renal failure 1.6 36.8
nauseous effects

6 abdomen | poor anemia furosemide Lasix Other adverse 10 unknown 4 contraindication | 4 Hepatic failure 2 36
appetite effects (discontinue

medication)
contraindication

7 abdomen | feeling nausea furosemide Lasix Other adverse 5 unknown 4 contraindication | 4 Hepatic failure 2 26
nauseous effects

8 abdomen | poor orthostatic furosemide Lasix Other adverse 5 unknown 4 contraindication | 4 Hepatic failure 2 26
appetite i effects

9 abdomen | poor aplastic anemia furosemide Lasix Serious adverse 15 unknown 4 careful 1 Renal failure 1.3 26
appetite effects linis i

10 | abdomen | poor loss of appetite furosemide Lasix Other adverse 5 unknown 4 contraindication | 4 Hepatic failure 2 26
appetite effects

11 abdomen | poor hyponatremia furosemide Lasix Other adverse 5 unknown 4 contraindication | 4 Hepatic failure 2 26
appetite effects

12 | abdomen | poor Stevens-Johnson furosemide Lasix Serious adverse 15 unknown 4 careful 1 Renal failure 13 26
appefite effects ini {

Figure 9. Table including patient condition (Initial Screen)
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Abstractl]

[J Objectivel The Chinese medicines available as ethical drugs include extracts and decoction formulations. Although the former are used
widely, this is not the case with the latter. It is troublesome to carry out decoctions, however, the component titer of the decoction may be
higher than the extract. Therefore, if there is no disadvantage in the price, it can be prescribed to patients with good compliance. Then, by
taking the component content into consideration, both formulations were compared from an economical point of view.

[0 Methods[] Comparison 1: The price of the extract and the corresponding decoction formulation were compared on the basis of the national
health insurance drug price standards. Calculating the total price of the crude drug constituents gave the price of the decoction. Comparison
2: Because the technology fee was added, when the decoction was dispensed, the price which took the technology fee into consideration was
used in the comparison. Comparison 3: The content of Baicalin, Saikosaponin b, and Glycyrrhizic acid, which are representative crude drug
components, were measured, and the price of these per unit content was compared.

[ ResultsC] In comparison 1, the decoction formulation was cheaper in the case of 126 prescriptions out of 128 published in the price standard.
In comparison 2, the prescriptions that were cheap for the decoction formulations decreased to 49 prescriptions. In comparison 3, the price of
decoction per unit weight of each component was cheap.

[ Conclusiond Some of the decoction formulations are cheap, and it have a high titer. Therefore it is of benefit to the patient with good com-
pliance.

Keywords[J extracts, Chinese medicine, health insurance price, cost, index ingredient
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A survey on pharmaceutical information in daily newspapers
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Abstract[]

[Purpose] We carried out a survey of pharmaceutical information in daily newspapers to clarify pharmaceutical information useful for the gen-
eral public after its press release by the Ministry of Health Labour and Welfare.

[Methods] We searched for newspaper articles on "Emergency safety information" and "Pharmaceuticals and medical devices safety information"
during a 6-year period from "Asahi Newspaper Web" and "Mainich/Yomiuri Newspaper, Nikkei Telecom 21" as newspaper article search sites
and from reduced-size editions of newspapers using key words such as "side effects and drugs", "emergency safety information", and "medical

devices and problems".

[Results] As a result of search for newspaper articles using "side effects and drugs" as a key word, a total of 3,700 articles in the 3 newspaper

publishing companies were found. After 1998, 100% of "Emergency safety information" articles appeared in newspapers.

The date of every

article on this information was the day or next day of its release by the Ministry of Health Labour and Welfare. The mean number of letters/-

article tended to increase in recent years, being about 500 in 2002.

On the other hand, about 60% of "Pharmaceuticals and medical devices

safety information" articles appeared in newspapers. The date of the article on this information was the day or next day of its release by the

Ministry of Health Labour and Welfare for all articles excluding 3.

The mean number of letters/article remained about 200-300 with negligible

changes, being about 250 in 2002. In the articles, many technical terms concerning side effects were used.
[Conclusion] It is hoped that newspapers carry articles that can provide a certain amount and quality of pharmaceutical information to the gen-

eral public.

Keywords[J Emergency safety information, Pharmaceuticals and medical devices safety information, Daily newspaper, Pharmaceutical information
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Abstract[]

Purposel] Refusal of oral medicinal drugs by infants is a considerable problem for their mothers. We conducted a questionnaire survey to assess
the acceptability to infants of various medicinal dry syrups alone or mixed with various fluids, in order to estimate compliance.

Methods: The questionnaire prepared asked 48 mothers with sick infants whether the medicine being mixed with a favorite fluid improved infant
acceptability, whether such a mixture was recognized as medicine by the infant, and also asked about their method of storage of such medicine/-
fluid mixtures. We examined the stability of medicine in various medicine/fluid mixtures. We chose Theodur® dry syrup and 3 fluids (orange
juice, yogurt and ice cream) as potential masking agents. We also examined the effect of freezing Theodur® dry syrup, ice cream and water
mixtures at -2000 for 8 and 24 hours. In order to determine theophylline loss in water-diluted ice cream, ice cream was diluted 10-, 100- and
1000-fold with water, mixed with Theodur® dry syrup, and frozen for 8 or 24 hours. In order to evaluate the dissolution characteristics of
theophylline from the medicine, theophylline concentrations in Theodur® dry syrup/water mixtures were measured at intervals for up to 24
hours. This time course measurement was done for samples without storage and after freezing at -200] for 24 hours.

Results[] Most of the mothers replied that they mixed the medicine with the infants' favorite fluid. Fifty-two percent of the mothers were con-
cerned that the effectiveness of the medicine might have been reduced by mixing. When they failed to completely administer the mixture, most
of the mothers discarded the mixture, but 24% of them kept the mixture in the refrigerator. Theophylline in Theodur® dry syrup/fluid mixtures
was measured by high-performance liquid chromatography after refrigeration of the mixtures at +40] for 8 hours. There was no change in the
theophylline concentration of Theodur® dry syrup/fluid mixtures after 8 hours. The only exception was for the medicine/ice cream mixture after
8 hours freezing; the theophylline concentration was reduced to 94%. However, Theodur® dry syrup/water mixture lost 45 % of the medicine
after 8 hours of freezing. When dissolution ratios of theophylline in solution were compared in samples without storage and after 24 hours
freezing at -2000, the frozen samples showed reduced concentrations.

Conclusions: Most mothers mixed medicine with the infant's favorite fluid in order to get better compliance from the infant patients. The effect
of mixing the medicines with such fluids should be objectively examined.

Keywords[] infant, stability, freezing, dissolution, theophylline

. status of medicinal ingestion by infants.
Introduction . . ..
Since the results showed that most mothers mix medicines

Refusal of perlingual administration of medicine by infants
is a considerable problem. An important aspect of the phar-
macist's role lies in providing patients with information about
prescribed drugs, partly in order to improve compliance.
However, little is known about how to overcome infants'
refusal to take medicine if the taste and/or smell are unaccept-
able. One strategy used by mothers is to mix the medicine
with the infant's favorite fluids. In order to increase our

knowledge, we have carried out a survey to assess the current

with taste-masking agents to improve the acceptability to
infants, it is important to know whether medicines are stable
in medicine/fluid mixtures. Ice cream has been used by
mothers because it was deemed most agreeable food as a
mixing agent”’; however, one must consider the effect of the

P99 So we also examined the

a mixing agent during freezing
effect of freezing medicine/ice cream mixtures on the stability
of the medicine. Theodur® dry syrup, which is used for

asthma therapy, was chosen as a model, because good

ooooo)
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compliance is very important for infants with asthma. Failure
to take medicines at assigned times can have serious conse-

quences.

Materials and Methods

1. Survey on medicinal ingestion by infants

Questionnaires were distributed to 48 mothers having sick
infants from June to July in 2002.
carried out without registration and by random selection. The

The questionnaire was
items in the questionnaire are shown in Table 1.

2. Stability of Theophylline after Dilution
Test medicine

We used the 1 gram aliquots of Theodur ® dry syrup
(Mitsubishi Pharma Corporation, Tokyo, Lot No.DNS5), con-
taining 200 mg of theophylline. Pure theophylline (WAKO
Pure Chemical Industries, Ltd., Tokyo, Lot No.KCJ4017) was
used as a standard for measurement.

Table 1. The questionnaire survey: content and results

n[] 48
0) Average age of the infant patient 2.8+ 1.90 years
Male 21 (43.70)
Female 25 (52.10)
No information 2 (4.170)

Average age of the mother 34.0+ 3.19 years
0) Do you mix the medicine with anything before administra-tion?
Yes 41 (85.40) No 7 (14.60)

) What do you mix it with? (multiple responses)
Tepid water andl] or water 15 (31.30) (respectively)
Pharmaceutical syrup 15 (31.30)
Yogurt and0 or ice cream 14 (29.20)
Orange juice andU or electrolyte
Solution
Others

4 ( 8.30) (respectively)
8 (16.70)

0 ) If the medicine was mixed, did it become more difficult to
take?
Yes 23 (47.90) No 14 (29.20) No response 11 (22.90)

0 ) If the medicine was mixed, do you think its effects and
properties may have been changed?

Yes 25 (52.10) No 23 (47.90)

0) Who did you ask about the effect of mixing?

Doctor or nurse 15 (31.30)
Pharmacist 11 (22.90)
Checked by yourself 0 (00)
Did not investigate 5 (10.40)
Others 0 (00)
no response 17 (35.40)

) Did you preserve the mixture if some was left over?
Yes 10 (20.80) No 38 (79.20)

0) How did you preserve the mixture?

At room temperature 5 (1040)
In the refrigerator 15 (31.30)
no response 28 (58.30)

) Do you have any other comments?
The medicine is easy to take when it is mixed withjellylike
food and drink; it is too sweet, etc.

Analytical method
(1) The effect of refrigeration of Theodur® dry syrup
To one gram of test medicine, 50 ml of mixing fluid was
added. This mixture was agitated and made into a solution
with a vortex mixer for 1 hour. To 0.1 ml of this mixture,
0.3 ml of distilled MilliQ water was added, and vortexed. To
0.1 ml of this solution, 0.9 ml of acetonitrile was added, then
0.0l ml of 1 mg/ml B -hydroxyethyltheophylline was added
as an internal standard (I.S.). This solution was centrifuged
at 3500 rpm at 2000 for 10 minutes. To 0.1 ml of the top
layer, 0.9 ml of mobile phase was added. This mixture was
filtered through a Millipore membrane, and 30 p 1 of the
filtrate was injected into the high-performance liquid chroma-
tography system at a flow rate of 0.8 ml/min. The column
was a Capcell pack C18, 5y 1, 46 mm LD.x 250 mm
(Shiseido Fine Chemicals, Tokyo). The detector was set at
260 nm. Authentic theophylline at the concentration of 10
M g/ml and the [.S. were detected as peaks with retention
times of 18 min and 25 min, respectively. The calibration
curve was prepared with 0, 2.5, 5, 7.5, and 10 p g/ml con-
centration of Theodur® dry syrup.

(2) Dissolution test of Theodur® dry syrup

To one gram of test medicine, 50 ml of mixing fluid was
added. The analysis method was the same as previously
described. The calibration curve was prepared with 0, 2, 3,
5, and 10 p g/ml concentrations of the standard theophylline.

Determination of stability
(1) Stability of theophylline in Theodur® dry syrup/fluid
mixtures
The fluids chosen to mix with the dry syrup were orange
juice (100%), yogurt (sugar less) and ice cream (vanilla flavor,
containing 14 % fat). Water was used as a control.
Theophylline in the Theodur ® dry syrup/fluid mixtures
were measured initially and after storage at +4[] for 8 hours.
Similar measurements were made for Theodur® dry syrup/ice
cream mixtures after 8 hours of freezing at -200 .

(2) Determination of Stability of theophylline in Theodur ®
dry syrup/water mixtures
Theophylline concentration in Theodur ® dry syrup/water
mixtures was measured initially and after refrigeration at +4
O for 8 hours or freezing at -2000 for 8§ hours.

(3) Examination of stability of theophylline in frozen
Theodur® dry syrup/ice cream/water mixtures

Ice cream was diluted 10-, 100- and 1000-fold with MillQ
water and mixed with Theodur® dry syrup. MilliQ water
Theophylline
concentration in the mixtures was measured after storage at
-200 for 8 hours and 24 hours.

The pH of Theodur® dry syrup/ice cream/water mixtures
was also measured initially and after storage for 8 hours and
24 hours at -2000 .

alone without ice cream was used as a control.
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Figure 1. Theophylline concentration of Theodur® dry syrup/fluidmixtures without storage (left column) and after refrigeration
for 8 hours (right column). Mixed fluids are: ] ,water (control); ES] ,ice cream; [T ,orange juice; Il yogurt. P<0.05

compared with not stored medicine/ice cream mixture.
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Figure 2. Theophylline concentration of Theodur® dry syrup/watermixtures without storage, after refrigeration for 8 hours and

after freezing for 8 hours.
hours frozen at -200 .

(4) Examination of dissolution of theophylline in frozen
Theodur® dry syrup/water and ice cream mixtures

Fifty milliliters of water was added to 1.5 grams of
Theodur ® dry syrup, and this mixture were continuously
stirred. Theophylline concentration in Theodur® dry syrup/-
water solution mixtures were measured without storage and
after freezing at -2000 for 24 hours. Aliquots were taken at
0, 10 minutes, 30 minutes, 1 hour, 3 hours, 6 hours and 24
hours from each of the stirred solutions.

Results

1. Survey results

Answers from 48 mothers with sick infants and children
were obtained (Table 1).
8.5 years old and the mothers were from 26 to 40 years old.

Their sick infants were from 0.8 to

More than 80% of the mothers replied that they mixed vari-
ous fluids with the medicine. Fluids commonly used were
tepid water (31%), water (31%), pharmaceutical syrup (31%),
ice cream (30%) and yogurt (30%). Fifty-two percent of the
mothers were worried about possible changes in the effective-

ness of the medicine after mixing. Sixty-five percent of these

P<0.01 compared with not stored control sample. n=3

The storage conditions were: ] ,not stored (control); Eeex] ,8 hours refrigeration at +40 ; N .8

77P<0.01

mothers consulted with the medical staffs. Many mothers dis-
carded the unused mixtures, but 24% of mothers saved them
in the refrigerator.

2. Stability of theophylline after dilution
(1) Stability evaluation of medicine/fluid mixtures

Figure 1 shows the theophylline concentration of Theodur
® dry syrup/fluid mixtures after 8 hours of refrigeration at
+40 .
was seen except in the ice cream mixture (94%; paired
Student's t -test, P<0.05) versus water.

No change in theophylline concentration of mixture

(2) Stability of theophylline in medicine/water mixture
after freezing
Figure 2 shows the concentration changes of theophylline
in Theodur® dry syrup/water mixture after 8 hours freezing
at -2000 and 8 hours in a refrigerator at +4[1. About 45%
of theophylline in the water mixture was lost after 8 hours
freezing and this was significantly more than after 8 hours re-
frigeration (P<0.01).
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Figure 3. Theophylline concentration-time course of Theodur® dry syrup/ice cream/water mixtures without storage, aon after

freezing for 8 hours or 24 hours, compared with not stored control sample. Water:ice cream=1:1.0, solution in which the ice
cream was diluted 10-fold with MillQ water;Water:ice cream=1:100, 100-fold dilution;Water:ice cream=1:1000, 1000-fold dilution.

P<0.05 and P<0.01 compared with not stored control sample.

Table 2. pH values of Theodur® dry syrup mixed with water or
ice cream diluted 10-, 100- or 1000-foldwith MillQ
water immediately after mixing and afterstorage for 8
or 24 hours at-200J

nJ 3
Not 8 hours 24 hours
Stored freezing freezing
Water 7.02+ 0.12 6.92+ 0.02 6.75+ 0.03
10-fold 7.13£ 0.02 7.06+ 0.08 6.90+ 0.01
100-fold 7.04% 0.06 6.91% 0.15 6.69+ 0.007
1000-fold 7.00+ 0.03 7.02+ 0.15 6.76x 0.01

(3) Stability of theophylline in Theodur ® dry syrup/ice
cream/water mixtures

Figure 3 shows the loss of theophylline after 8 hours and
24 hours freezing of Theodur ® dry syrup/ice cream/water
mixtures. Theophylline was lost from the mixtures in which
the ice crecam was diluted 100- or 1000-fold, but remained
almost intact in the mixture with 10-fold dilution. The latter
mixture showed only a slight decrease of theophylline after 24
hours freezing.

Table 2 shows the pH values of the mixtures initially and
after storage for 8 hours and 24 hours at -200J . No signifi-
cant changes were observed.

n=4 "P<0.05, "7 P<0.01

(4) Dissolution characteristic of theophylline in medicine/-
water and ice cream mixture after freezing
The dissolution ratio of Theodur® dry syrup was 69.60

+ 415 % (n=5) as determined from the calibration curve
obtained using pure standard theophylline. Figure 4 shows
the time course of theophylline concentration in Theodur ®
dry syrup/water mixture samples without storage and after 24
hours freezing at -200J . Samples without storage showed
85% dissolution after 1 hour of stirring. In comparison,
stirred samples after 24 hours freezing showed only about
60% dissolution at 1 hour and this was significantly different
from samples without storage (P<0.01). The 3 hours and 6
hours samples from 24 hours freezing showed much lower
than dissolution ratios compared with samples without storage
(P<0.01).

Discussion

The questionnaire survey showed that many mothers mixed
their infant's medicine with some favorite fluid to improve its
acceptability. Water and pharmaceutical syrup are frequently
used for this purpose, but ice cream and yogurt seem to be
the most effective mixing agents. It was reported that mixing
milk with Clarithromycin dry syrup was effective in taste-
masking for adult volunteers”.  Electrolyte solutions were
reported as being non-palatable unless flavored with fruit
juices™.

The questionnaire to the mothers revealed that they had en-
countered two major problems when giving medicines to
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Figure 4. Theophylline concentration-time course of Theodur® dry syrup/water mixtures without storage (open circles), and after

freezing for 24 hours (close circles).

infants. The first was refusal due to unpleasant taste or

smell. The second was that infant patients would not always
take medicine at designated times. Half of the mothers were
worried about the possibility of chemical change if the medi-
cines were mixed with favorite fluids to mask the taste.
Therefore, we need to know whether this fear is justified, and
also whether such mixtures can be safely stored.

Our results show that theophylline in Theodur® dry syrup/-
orange juice mixture and Theodur® dry syrup/yogurt mixture
was stable for at least 8 hours in a refrigerator at +400. We
previously showed that ice cream was the most effective fluid
for mixing with various medicinesl), but here we found that
when Theodur® dry syrup/ice cream mixture was frozen for
over 8 hours, substantial loss of the active drug occurred.

Because Theodur® dry syrup is sustained-release (control
released) preparation, it did not completely dissolve upon mix-
A dissolution ratio of approximately 85%
was obtained for samples without storage even after 1 hour of
stirring.  As shown in figure 4, dissolution from stirred
samples that had first been stored for 24 hours freezing was
lower than from samples without storage even after 6 hours
of stirring. Samples without storage showed almost 100%
dissolution after stirring for 3 hours, whereas samples frozen
for 24 hours showed only about 75 % dissolution after stir-
ring for 3 hours. Bioavailability needs to be examined if
there is a change in its dissolution characteristies”"'”.

The drug information leaflet of Theodur ® dry syrup

ing with water.

recommends that the syrup be stored at ordinary temperature,

11)

and refrigeration is not necessary Our findings indicate

that it is not appropriate to freeze the solution. Bosso et al.
reported that the stability of some medicines in injectable
solutions depends on the conditions of storage (freezing or
It is reported that the

stability of [ -lactam antibiotics is dependent on the storage

cold storage) and the storage time”.

P<0.05 and P<0.01 compared with not stored control sample.

n=4 "P<0.05, ""P<0.01

temperature, and storage at -700] is recommended®. There is a
report that it is not appropriate to freeze solutions”. However,
if cimetidine admixtures are frozen, the drug remains stable for
30 days”, and some drugs are claimed to show long-term stability
9. Clearly, further information is needed, and ideally,
pharmaceutical companies should examine this point before

when frozen

products are released. The effects of storage temperature and
storage time of various drugs need to be examined in detail.

Conclusion

Our conclusions are summarized as follows. (1) The
theophylline concentration of Theodur® dry syrup/fluid mix-
tures remained unchanged on storage at room temperature and
at +4[0, but there was a marked decrease in the case of
(2) The
theophylline concentration of Theodur® dry syrup/water mix-
tures decreased by almost half after 8 hours freezing at -20
O. (3) The
Theodur® dry syrup/water mixtures after 24 hours freezing
was greater than that after 8§ hours freezing. (4) The dissolu-
tion of theophylline was reduced after freezing of the medi-

medicine/ice cream mixtures after 8 hours freezing.

decrease in theophylline concentration of

cine.

Our questionnaire revealed that many mothers mixed medi-
cine with some favorite fluid in order to get better compliance
from their sick infants. The effects of this practice should be
objectively examined.
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Abstract[]

Objective: As concurrent therapy with new quinolone antimicrobial agents (quinolones) and non-steroidal anti-inflammatory drugs (NSAIDs) is
reported to induce convulsion, and the concurrent therapy is contraindicated or careful monitoring is recommended on many package inserts of
these agents. To prevent drug interactions, accurate information should be clearly provided. In this study, we surveyed the descriptions on pack-
age inserts regarding drug interactions between quinolones and NSAIDs, as well as information on the systematic classification of NSAIDs,
which is required to clarify the interactions between the two agents. We also investigated whether we could readily access the information on
the concurrent therapy, a part of which is contraindicated or required careful monitoring.

Methods: We surveyed the descriptions regarding drug interactions on package inserts of quinolones and NSAIDs. We also surveyed the sys-
tematic classification of NSAIDs on the package inserts, and in textbooks and drug reference books to prepare a table in which the interactions
between quinolones and NSAIDs were summarized.

Results: On package inserts for quinolones, concrete information of NSAIDs was described with respect to the concurrent therapy with contra-
indication. However, on the inserts, NSAIDs, which were required careful monitoring for the concurrent therapy with quinolones, were described
according to the systematic classification of NSAIDs, such as phenyl acetates agents and propionic acids. On most package inserts of NSAIDs,
the systematic classification of these agents was not written. In many textbooks and drug reference books, the classification was not clear. As
to the drug interaction of quinolones and NSAIDs, the expressions of the interaction in the package inserts of quinolones and NSAIDs were dif-
ferent from each other.

Conclusions: These results suggest that the systematic classification of NSAIDs focusing on their interactions with quinolones should be estab-
lished to obtain useful and accurate information on the interactions. Furthermore, it should be important to describe this information on the
package inserts of both quinolones and NSAIDs.

Keywords[J package inserts, drug interaction, new quinolone antimicrobial agents, non-steroidal anti-inflammatory drugs, systematic classification
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Abstract[]

Objective: It is desirable to avoid side effects early on by having pharmacists provide appropriate instruction and familiarize themselves with
the available literature on side effects. We surveyed the present situation of OTC drug sales to develop pointers for their more effective use.
Methods: Questionnaires were distributed to the 1,962 members of the Chiba Association of Pharmacists equipped with fax, and responses were
recovered by fax transmission. The questionnaires elicited information on the professional awareness of pharmacists toward OTC drug sales, as
well as on the present situation of this business.

Results: Responses were received from 539 pharmacists (response rate: 27.5%), of whom 90.6% sold OTC drugs in some form. Medications
were categorized on the basis of medicinal effects, with antipyretic analgesics (87.8%), cold medicines (87.6%), etc., cited as most requiring con-
sultation regarding effects. Information provided at the time of sale most often concerned "side effects / interactions" (83.1%), "use during preg-
nancy or lactation" (73.5%), and "dosage and administration" (73.5%). Reports of probable cases of OTC drug side effects were received from
134 establishments (24.9%). Many of the 24.9% of patients experiencing side effects had been taking combination cold remedies (21.0%) or
antipyretic analgesics (20.0%).

Conclusion: We concluded that pharmacists need to exercise special care in instructing patients purchasing such OTC drugs on possible side ef-
fects and drug interactions, use by pregnant or nursing mothers, and proper dosage and administration. Case reports revealed frequently occur-

ring side effects that pharmacists should take steps to avoid through appropriate monitoring of patients in early stages of treatment.

Keywords[J over the counter drugs, instruction on the use of drugs, Adverse reaction, pharmacist
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