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Abstract

Objective: In health care settings, tailor-made treatments or information services for individual patients should be provided. In community dispensing
pharmacies, it is a duty imposed upon pharmacies to provide written information of the prescribed drugs for the patient. One of the information services
is a pharmacy-generated prescription drug information leaflet (DI leaflet); it is distributed by most pharmacies and for the patient; it is one of the materials
available to confirm information on the use of the drug. However, at present the individual drug information included in existing DI leaflets is
standardized, and it does not conform to each component, for example, age, gender, and a type of disease of the patient. Similar sentences are given
among multiple prescribed drugs regarding the information of drug interaction (drug and food), notice for use during daily life, and notices for use during
pregnancy and lactation; it is stated that there is insufficient information, including adverse drug reactions (ADR) information.

Design: We resolved these problems on these DI leaflets and constructed a DI leaflet-generating system, in which DI leaflets including sufficient
information about all of the contents of prescriptions as well as each drug can be generated according to the condition of individual patients.
Methods: We made improvements on the database (DB) set-up and use and constructed a new DI leaflet-generating system in terms of the following 3
points: 1) To itemize data according to particular contents of information and to collect a substantial quantity of itemized data, 2) To supplement data
about severe ADR and early symptoms, 3) To standardize sentences which have the same meaning and to designate which itemized section to be displayed.
Result: The current system allows modification of the drug information provided according to the individual patient’s condition, retention of modified
contents, and their utilization for DI leaflets for the next visit. In the current system, ADR information are described as early symptoms, the common
information among multiple drugs is gathered, and differing information and display sections for each drug are distinguished. Therefore, a substantial
amount of information was obtained.

Conclusion: The current system may allow for the provision of easy-to-understand DI leaflets in a short time, including providing tailor-made information
and ADR information which reflects the whole contents of prescriptions. With the use of these leaflets, patients may fully understand drug information
and they may contribute to improved use of drugs.

Key words: prescription drug information leaflet, database, patient medication instruction, tailor-made information services.

. and they feel that they can always get information about
Introduction d
rugs.

In the patient medication instructions provided by com-
munity dispensing pharmacies, it is a duty imposed on
pharmacists to explain to patients the drug descriptions and
the instructions for drug use with written information of
prescribed drugs. Likewise, in hospitals, patient medica-
tion instruction with written drug information is also com-
monly conducted, and this information is often used in most
of these pharmacies or hospitals. For pharmacists DI
leaflets are available as material during patient medication
instruction, and patients can confirm drug information as

needed, these leaflets may give patients “peace of mind”,

In existing DI leaflets, however, the information for each
drug is often the same among patients, and the information
is not compatible with individual conditions, such as age,
gender, or disease of the patient. Often among the pre-
scribed drugs similar sentences are repeated about informa-
tion including drug interactions (drugs and food), notice for
use during daily life, and notices for use during pregnancy
or lactation. ADR were described only for several com-
mon symptoms and in the existing DI leaflets the quantity
of information is small!~ 3.

Therefore, we resolved these problems in these leaflets,

FIRGERA) B LT 171-0042 HOFHRES XGEAR 1-11-15 PRlLE MT ©L 2 F - bRl et i
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matched DI leaflet information with individual conditions,
and constructed a DI leaflet-generating system which is able
to provide a substantial amount of information about not

only each drug but also the contents of whole prescriptions.

Methods

I The Improvement of database
1. Detecting problems

At present, in order to generate DI leaflets in community
dispensing pharmacies, a commercially available medical
receipt-making computer with a built-in drug information
system or software is often used (Fig. 1). Then, we detect-

ed problems based on the following 3 items, according to

the major points in the Advice in Joint Administrative
Guidance in 20069 and from the results of a survey of
questionnaires given to pharmacists in community dispens-
ing pharmacies and patients®®.
1) Provision of drug information which is incompatible
with an individual condition
(Efficacy irrelevant to diseases of patients and infor-
mation depending on gender or age including preg-
nancy)
2) Lack or bias of ADR information
3) A small insufficient quantity of information through-
out DI leaflets due to the repetition of similar sentences

(description of drug interaction, notice for use in daily

To Miss K . Y, leaflet of prescribed medicines

2007/08/27

(DADALAT-L 10 mg

efficacy

o O

note

lower blood pressure.
and smoking.

with a doctor or a pharmacist.

two times a day, after meals
( Morning 1'Tab, Evening 1Tab )

* This medicine lowers blood pressure.
* This medicine enhances the function of heart.

* You should take notice ol duplication with other medieines.

Show this leaflet when you consult other doctors or buy some medicines at a pharmacy.
* Avoid drinking grapeltuit juice during taking this medicine because ol being strong the ellicacy ol it.
* Pay attention to driving a car or working with a high risk because of dizziness from the effect of

* You make efforts to dietary therapy, working out and reducing stress. And you refrain from drinking

* Pregnant women, women who have the possibility of pregnancy, and lactating women should consult

14day

(2)Gaster Tablets 10 mg

efficacy

o O

note

consult with a doctor or a pharmacist.

two times a day, after morning meals & before sleep
( Morning [ Tab, Night 1Tab )

* This medicine improves the gastritis symptom.
* This medicine inhibits the secretion of gastric acid.

* You should take notice of duplication with antifungal drugs.
Show this leallet when you consult other doctors or buy some medicines al a pharmacy.
* Pregnant women, women who have the possibility of pregnancy, and lactating women should

14day

(3)Lendormin D Tablets 0.25mg

cfficacy

O O =

doctors or buy some medicines at a pharmacy.

medicine.

with a doctor or a pharmacist.

one time a day, before sleep

( Night 1Tab)
* This medicine leads you to good sleep.
* You can take this medicine withoul water because 1L dissolves
quickly on a tonguc wiht saliva.

* You should take notice of duplication with other medicines. Show this leaflet when you consult other

* Avoid drinking aleohol during taking this medicine because of being strong the efficacy of it.
* Pay attention to driving a car or working with a high risk because of sleepiness from the cffeet of this

* Pregnant women, women who have the possibility of pregnancy, and lactating women should consult

14day

You can make an inquiry to pharmacists readily when vou find other questions.

XXXX hospital  Tel : XX-XXXX-XXXXYYYY pharmacy Tel : YY-YYYY-YYYY

Figure 1. Existing DI leaflet (Recepty ® /EM SYSTEMS company limited)
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life, etc.)

2 . Designing a database

For problems detected, the DI database of “DIR® by
Data Index Corporation” (ver. January, 2006 - November,
2007), which are drug databases for package inserts of
approximately 18,000 prescription drugs in Japan and cur-
rently being used, was improved based on the following 3
points of view:

1) Categorization according to contents of information

and improvement of itemized data.

We categorized the contents of information required
for DI leaflets into 9 items (Fig. 2), and arranged each
in the database table. Itemized data was entered on the
basis of package insert, and was improved to match the
condition of the individual patient.

2) Severe ADR and early symptoms
In order to improve ADR information, we utilized

the ADR early symptoms database of “DIR®”% (Fig.

Drug name Ttems

3).

3) Standardization of sentences which have the same
meaning and designation of itemized sections to dis-
play.

In order to arrange common sentences among multi-
ple drugs, and make it note of the information for the
whole contents of prescriptions, sentence data was
entered after expressions were unified as much as
possible on the contents with the same meaning.

As stated above, an example of contents of improved DI

leaflets DB is shown in Fig. 4.

Il Construction of DI leaflet-generating system

In our new DI leaflet-generating system, we added
required function to conquer the existing DI leaflet prob-
lems, as well as an information processing function based
on specified conditions of DI leaflet DB. In the first point,
a standard set-up function enable pharmacies to customize

contents and forms of DI leaflets in the way they usually

Sections to display*

—| Severe adverse drug reactions

—| Drug interaction H <W> |

—| Drug-food interaction H <IW> |-[ Age ]

—| Notice during pregnancy H <UW> |-[ Age ]-[ Gender ]
—| Notice during lactation H <TW> |-[ Age ]-[ Gender ]
—| Notice for daily life H <UW> |-[ Age ]

—| Notice for drug use H <T/W> |

—| Notice for storage H <1> |

*[ : Individual Section
W : Whole Section

Figure 2. The improved database structure of DI leaflet

| Brand name

Severe adverse drug
reaction term

| Early symptom word l— Early symptom words

| Early symptom word I—

*Subjective

| Early symptom word I—

symptom words

Severe adverse drug
reaction term

*Objective

symptom words

~|::| Early symptom word I—

| Early symptom word I—

»| Independent word l—

*Subjective and Objective
symptom words

Figure 3. The database structure of severe adverse drug reactions
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Notice during pregnancy

Drug name Items Sentences
This medicine lowers blood pressure.
Efficacy This medecine prevents or delays an attack (such as breast pain).
Spread a blood vessel because suppress the calucium function
such as contraction of muscles of vessel or heart.
Drug interaction You should take notice of duplication with other medicines.
Drug-food interaction Grapefruit juice
Adalat-CR10 Pregnant women, or women who have the possibility of preg-

nancy should avoid using this medicine.

Notice during lactation

Lactating women should avoid giving mother’s milk to baby.

Notice for daily life

Be careful in operations such as driving, because this medicine
lowers blood pressure and dizziness or staggering may occur.

Take out this medicine from PTP sheet when you use.

Notice for drug use

Do not break or chew this medicine because adverse drug reaction
may occur.

Notice for storage

Seal for storage.

Figure 4. Contents of improved DI leaflets DB (Example: Adalat—-CR10)

utilize as shown Fig 5. This function can customize how to
describe each items of DI leaflet DB and which items are
described in individual sections (sections to display infor-
mation of each drug) or a whole section (a section to
display notices the whole prescription). In the second
point, a function to alter information or form into a differ-
ent one from the standard set-up, according to conditions of
individuals, and an editorial function with 2 modes of
screen based on objectives or scenes. Lastly, in the third
point, a retention function of edited contents to retain the
contents edited for each patient and to utilize for DI leaflets
on the next visit by using 2 types of screens equipped with

an editorial function.
Results

An example of DI leaflets generated with the current
system according to the same contents of prescription as DI
leaflets in Fig. 1 is shown in Fig. 6. In this example, for
discrete information of individual drugs, including efficacy,
notice for drug use, or notice for storage, a section is
designated, “Individual Section”, while for information
usually containing repetition of the same sentences, includ-
ing early symptoms of severe ADR, interaction (drug and
food), notice for use in daily life, “Whole Section” is
designated. When these types of information and form are
modified according to the conditions of individual patients,
the following 2 types of mode screens are used (the contents

edited in both screens can be reflected on the DI leaflet on

the next visit):

* Instruction Mode (Fig. 7-1)
This display is similar to the printed preview of DI
leaflets, and it is possible for us to delete and exchange
sentences easily during an explanation.

+ Editing Mode (Fig. 7-2)
All DI leaflet DB is displayed and this allows selection of
the sentence data to be printed, correction of sentences,
and editing forms including modification of the designa-
tion about the itemized section to display.
The current system improved upon the following 3

points, which are problems in DI leaflets:

1. Information which is incompatible with the condi-
tion of the individual patient.

The names of patients’ diseases are not included in a
prescription, and when individual drugs have multiple
efficacies, all efficacies are often described in existing DI
leaflets. At the time pharmacists are given names of dis-
ease from patients, in the current system can alter it into
sentence data compatible with these names with “Instruc-
tion Mode”, and it is utilized when the same drugs are
prescribed for the same patient thereafter.

On the other hand, since the date of birth and gender of
the patient are described in prescriptions, the notices for
drinking alcohol, driving a car, and pregnancy, selection,
displaying, or undisplaying of sentence data are conducted

automatically by the standard set-up function on the basis
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Layout of a DI leaflet

* | font size

10, 12, 14 point

* | paper direction

vertical/horizontal

Set up of the sections to display

Efficacy

Individual Section

Severe adverse drug reactions

Individual/Whole section

Drug interaction

Whole Section

Drug-food interaction

Individual/Whole Section

Notice during pregnancy

Individual/Whole Section

Notice during lactation

Individual/Whole Section

Notice for daily life

Individual/Whole Section

Notice for drug use

Individual Section

K| K[ % | K| K| XX | ¥|*

Notice for storage

Individual Section

Dosage indication

Total dosage/dosage a day/a dose per one time

Age

Child

0-15 years old

* | Adult

16-years old

Figure. 5 Part of the items to set up contents and forms of DI leaflet

of the age and gender of the patient. Furthermore, because
the name of the hospital, departments, and doctors are also
described, the current system allowed us to generate and
designate additional specific sentence data. This is re-
presented by sentences on the efficacy of carcinostatics,

psychotropic agents, and drugs for off-label indications.

2 . Lack and bias of information on ADR

Although in the existing system ADR information is
restricted to certain symptoms for each drug, in the current
system sentence data is displayed as the early symptoms
associated with all severe ADR of each drug, in order of
frequency when the same early symptoms overlap. And
when “Whole Section” is designated to display ADR, early
symptoms which are overlapped are displayed preferentially
for all prescribed drugs; ADR information can be provided
according to the whole contents of prescriptions (Fig. 8).
The number of early symptoms to display is designated with

standard set-up function.

3 . Lack of the total quantity of information due to
repetition of similar sentences
Regarding interaction (drugs and food), notice for use in
daily life, notices for use during pregnancy and lactation,
similar sentences are often displayed repeatedly in multiple
drugs, and when these are displayed in “Individual Sec-
tion”, lack of the quantity of information is found (Fig. 1).

In the current system, these similar sentences are united as

much as possible, and they are displayed together in “Whole
Section” as common information (Fig. 6). The space
remaining is utilized for other information. Moreover, the
name of drugs relevant to sentence data displayed in
“Whole Section”, can be confirmed in the “Editing Mode”
scene, and can be described in DI leaflets according to the

patient’s request.
Discussion

Due to the revision of the dispensing fee in April 2006, it
is specified that in patient medication instruction conducted
by pharmacists while providing drugs prescribed in commu-
nity dispensing pharmacies, pharmacists should provide
information including the name of drug, form (color or
formulation, etc.), dosage and administration, efficacy,
ADR, drug interaction, and notices for drug use or storage,
as written drug information®. DI leaflets may be appli-
Accord-

ing to reports by Misu et al., the percentage of pharmacists

cable to one of the “written information services”.

who utilize DI leaflets by some method during patient
medication instruction is 98%. DI leaflets are comprehen-
sively used during patient medication instruction, and may
become the primary materials for such instruction. In
terms of the usefulness of DI leaflets, the percentage of
pharmacists who answered, “Very useful, or useful”, was
98%, while on the degree of satisfaction for DI leaflets the
to 56.3%2.

Furthermore, in the questionnaire for DI leaflets carried out

percentage of “Reasonable” was limited
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To Miss K . Y . lcaflct of prescribed medicines 2007/08/27
1(1) ADALAT-L 10 mg two times a day, after meals 14day \
1 ( Morning 1Tab, T'vening 1Tab )
= Individual Section
[ efficacy "Efficacy
[ * This medicine lowers blood pressure. N l‘caciyl p
O O * Spread a blood vessel because suppress the calucium [unction such as ot}cc or drug use
[ . ) *Notice for storage
1 contraction of muscles of vessel or heart.
note
I * Keep this medicine without sunlight.
I(Z)Gaster Tablets 10 mg two times a day, after morning meals & before sleep 14day
( Morning 1'l'ab, Night 1Tab )
! efficacy
I * This medicine improves the gastritis symptom.
1 * "I'his medicine inhibils the secretion of gastric acid.
(1O O
1
(3)Lendormin D Tablets 0.25mg  one time a day, before sleep  14day
| (Night 1Tab)
1 cfficacy
[| * This medicine leads you to good sleep.
1 * This medicine makes you calm.
([0 O]|
I * Keep tlus medicine without sunlight.
' * You can take this medicine without water because it dissolves quickly on a tongue with saliva. }
*Consult with a doctor or a pharmacist when you take below.
Grapefruit juice, Aleohol
*Consult with a doctor or a pharmacist when you do below daily working. Whole Section
Driving a car or working with a high risk *Drug-food interaction
*Notice for daily life
*Show this leallet when you consult other doctors or buy some medicines at a pharmacy. *Drug interaction
You should take notice of duplication with other medicines. *Severe adverse drug reactions
*Consult with a doctor or a pharmacist when you suspect below symploms. *Notice during pregnancy
Feel tired, continual cough, muscular pain, continual fover *Notice during lactation
*Pregnant women, or women who have the possibility of pregnancy
You should avoid using some medicine.
*Lactating women
You should avoid giving mother's milk to baby.
You can ask other questions lor pharmacists whenever you want.
You can make an inquiry to pharmacists readily when vou find other questions.
XXXX hospital Tel : XX-XXXX-XXXXYYYY pharmacy Tel : YY-YYYY-YYYY

Figure. 6 DI leaflet generated with the current system

on patients of community dispensing pharmacies®, the
percentage of positive and affirmative opinions such as
“descriptions in DI leaflets is easy to understand” was
limited to 50%. The reason why patients answered, “The
description of DI leaflets is difficult to understand.”
includes “There are unknown words.” “Contents of descrip-
tion are difficult.” “Contents of description are not
detailed.” “Nothing I want to know is described.” “Lack of
ADR information”. These results suggested that there is
plenty of room for improvement in the existing DI leaflets.
Moreover, the contents pointed out in Joint Administrative
Guidance which the Ministry of Health, Labor and Welfare

and prefectural authorities conducted are as follows: Con-

tents of DI leaflets was lacking (poor contents of description
on ADR), contents of information service is not compatible
with the condition of the patient, the contents of informa-
tion service is not appropriate’. These may be caused by
circumstances that the existing DI leaflets DB contents is
insufficient, and the editorial procedure for DI leaflets is
troublesome in the DI leaflet-generating system.

In the existing DI leaflet DB, various types of information
for one item, including notice for use during pregnancy or
notice for drug use, were found to be mixed. These were
itemized and arranged, and contents improved, and thereby
we can designate selection, display, and undisplay on item-

ized information required for DI leaflets, according to the
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This arca means "The timing of If there are some prescriptions,
drug administration in a day” choose in this area.
Name: Birthday: Agc: Gender: I]ﬂ No: Datc:
Miss K.Y 1971/10/21 33 female b 1 2007/8/27
E@@@@E@EEE@@@@@%HE%%&%
No.] *#¥** Hodpital department of *#####
e E BB EEEEHE Ve
ADALAT-L [ mg Noon Evcning | Before sleep

H Upon rising | Morning,
|

two limes a day, afler meals 14day H 1 ‘ ‘ 1 ‘ ‘ T

1 \/|Efficacy This lowers blood pressurc.
\/|Efficacy Spread a blood vessel because suppress the calucium function such as contraction of muscles
O O \/|storage Kecp this without sunlight.

Gastor Tablets 10 mg Upon riging | Morning, | Noon | Evcning | Bofore slocp | "
two times a day, alter morning meals & beflore sleep 14day ‘ 1 ‘ ‘ ‘ 1 ‘ T

2 \/|Efficacy This improves the gastritis svmptom.

\/|Efficacy This medicine inhibits the secretion of gastric acid.

m Upon rising ‘ Morning. ‘ Noon

ith a doctor or a pharmacist when vou take belo
Grapefruit juice, Alcohol

Consult with a doctor or a pharmacist when vou do below daily working
Driving a car or working with a high risk 7,

Lendormin D Tablets 0.25mg

‘ Evening ‘Before sleep‘ |
1 T

Drug-food interaction
Drug-food interaction
Notice for daily life
\/[Notice for daily lifc

HFET S EEIBEREPBREEREEEEBEEREEBERE

|Thc check of the column mean “This sentence print on papers" ‘

H 3 H ”
Figure 7-1. The screen of “Instruction Mode
The change bulton to the This area means "The timing of If (here are somg prescriplions,
function to cdit forms drug administration in a day" choosc in this arca.
Name: Birthday | Age Gender: 1 No: Dartc:
Miss K.Y 1971/101 33 female o i 1 2007/8/27
& EEHES — &
Mode: Editing Forms No.l *#**** Hogpiral department of v
ADALAT-L 10 mg Upon rising | Morning. Noon Evening | Before sleep
two times a day, after meals 14day ||| 1 \ | [ \ T |
VIV [Efficacy This medicine lowers blood pressure.
1 — VI [Efficacy Spread a blood vessel because supp the cal function such as contraction of
I rug usce
[ mEE R "\ ktorage Keep this medicine without sunlight.
torage

) mg [ Upon rising [ Morning. | Noon | Evening [ Before sleep [ ||
two times a day, after morming meals & before sleep 14day ||| 1 ‘ | 1 ‘ T |
VNV [Efficacy This medicine improves the gastritis symptom.

VIV Efficacy This medicine inhibits the sceretion of gastric acid.

rug usc
TR W
Drug-food inleraclion
Drug-food interaction
otice for daily life
otice for daily lifc

th a doctor or a pharmacist when vou Lake below.

Consull

Grapefiuit ju 4{3 Alcohol
Consulg wi loctor or a pharmagist when you do below daily working
Drivind ADALAT-L 10 mg}h a high risk

g

VIV
MV
M\
VNV

<Instruction Mode>" and the check of right column mean “This sentence print on papers” |

|The check of Teft column mean "This sentence indicat}

|W'hcn we match a cursor with a sentence, the name of drugs relevant to the sentence data are displayed |

Figure 7-2. The screen of “Editing Mode”

conditions of the patient, and select information more And the current system can display notices of whole

closely and provide substantial information. Since for contents of prescriptions together in “Whole Section”. For

ADR, early symptoms are described as sentence data, we
may provide information using easy-to-understand words.
Furthermore, with a function of modification of display
according to information from prescriptions including age,
gender, hospitals, departments, physicians, and retention of
edited contents according to information from the individ-
ual patient, the current system may have the function of
generating DI leaflets which contain discrete contents for

every patient in a short time.

ADR, we can provide ADR information without bias
reflecting the whole contents of prescriptions, by displaying
early symptoms of severe ADR of all prescription drugs in
frequency order. On the other hand, common sentences for
notices among multiple drugs can be gathered into one
section including drug interactions, pregnancy, daily life,
and the extra space can be used to describe other informa-
information.

tion, thereby providing more substantial

Moreover, notice information of whole contents of prescrip-
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Drug "A"

Severe adverse drug reaction 1

Feel tired
[
1 1

Severe adverse drug reaction 2

Symptom A

— Symptom B

Feel tired

Drug "B"

Severe adverse drug reaction 1

Feel tired

Severe adverse drug reaction 3

Symptom C

— Feel tired

|

* Drug "A" has "Severe adverse drug reaction 1" and "Severe adverse drug reaction 2"
* Drug "B" has "Severe adverse drug reaction 1" and "Severe adverse drug reaction 3"
* Severe adverse drug reaction 1-3 have the symptom "feel tired”

"Feel tired" which all severe adverse drug reaction has overlapped four times.
"Continual cough" which severe adverse drug reaction 1 has overlapped two times.

Figure 8. Overlapped times of early symptoms in prescription

tions is displayed together in “Whole Section”, and thereby
the patient’s attention is drawn and the patient can under-
stand more easily.

In the DI leaflets materials used as a part of patient
medication instruction, the previous contents of prescrip-
tion, instruction, and contents of DI leaflets can be seen
together by electronic medication history system, and con-
tents of DI leaflets can be transcribed, and thereby informa-
tion about patients can be reviewed comprehensively and
the patient medication instruction and contents of medica-
tion history are improved.

During the waiting time to dispense, we may be able to
conduct patient medication instruction or editing of the DI
leaflet with the “Instruction Mode” of the current system.
It might effectively shorten the time necessary to stay in the
pharmacy for the patient, and lead to increased satisfaction

of patients.
Conclusion

In the existing DI leaflets, information services are incom-
patible with the condition of the individual patient, there is
a lack or bias of information of ADR, and a small quantity
of information due to repetition of similar sentences on
multiple drugs. Now, in order to resolve these problems,

we have designed a new DI leaflet DB, and constructed a

new system with the full function available. Furthermore,
tailor-made information services, providing ADR informa-
tion reflecting the whole contents of the prescription, and
displaying common notices among multiple drugs together
became possible. Thereby, it is possible to improve the
contents of information in a limited space, and easy-to-
understand DI leaflets can be generated.

With the use of these DI leaflets by pharmacists during
patient medication instruction, patients can more readily
understand the information of drugs administered and these
leaflets may contribute to an improvement in the proper use

of drugs.
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Evaluation of drug information practice for second-year students
—Development of problem-solving ability for patient management using drug information as a tool —
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Abstract
Objective: At the School of Pharmaceutical Sciences, International University of Health and Welfare, we conducted drug information practice as one
of the educational programs on pharmaceutical information for second-year students.

The feature of this practice was the use of a problem solving method for patient management that recognizes the importance of drug information from
an early stage. In order to evaluate the outcome of the program, we conducted a questionnaire survey of the students after completing the class.
Methods: We conducted a questionnaire survey among 190 second-year students after completing the class. The questionnaire consisted of a self-reported
evaluation of the practice whole and the level of understanding of the practice item.

Results: The responses indicated that 87% of the students were well satisfiled with the practice overall, more than 90% of the students indicated that both
the amounts and the levels of this program were suitable. Almost all students understood each issue well, because the mean understanding level for each
issue was 4.0 points on a maximum scale of 5 points.

Conclusion: It was suggested that this practice focusing on problem solving methods for patient management was extremely useful for acquiring the
knowledge, skills and attitudes necessary for collecting, documenting and providing drug information at an early stage for second-year students, if the
problem and presentation of the technique are appropriate.

Keywords: drug information, pharmaceutical education, patient management
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Abstract
Objective

Over-the-counter drugs (OTCs) are frequently used in Japan and pregnant women sometimes use OTCs casually. However, few studies have reported
the use of OTCs by pregnant women. Therefore, we conducted surveys the maternal drug use during pregnancy, and the data collected showed high
frequency of OTCs use, especially cold medicines and antipyretic analgesics. So we analyzed the cases about the use of OTCs of pregnant women and
the effects of cold medicines and antipyretic analgesics on pregnancy.
Method

We investigated the OTCs use of women who consulted the “Counseling Clinic of Pregnancy and Drugs” at St. Luke’s International Hospital from
May 2001 to March 2006 retrospectively. Appended papers of the prescribed drugs, Japana Centra Revuo Medicina Web and MEDLINE were used to
research the possible effects of OTCs on pregnant women and the fetus.
Results

Of the 294 patients including male patients who consulted the clinic, 67 pregnant women used OTCs. The women used 93 OTCs, including 19 cold
medicines and 18 antipyretic analgesics: 24 of these 37 OTCs contained harmful agents to animals and humans according to the appended papers. There
were 40 components among the 37 OTCs. The result of the bibliographic search of the 40 components revealed that 8 substances (acetylsalicylic acid,
acetaminophen, ibuprofen, methyl ephedrine hydrochloride, caffeine etc.) increased the risk of maternal or fetal adverse events and no such studies were
reported concerning the other 32 components.
Conclusion

In this study, we showed 22.8% (67/294) of pregnant women took OTCs and they used cold medicine and antipyretic analgesics frequently, and the
percentage is not negligible small. Our result of literature search showed that some components increased the risk of fetal and/or maternal adverse events,
on the other hand the current information about the adverse effects of the components of OTCs on pregnancy is insufficient and there are some discrepant
points in the contents of package inserts of these prescription medicines. We think it is important for medication during pregnancy to explain adverse
events detailed referring clinical epidemiological study reports or case reports on the package inserts.

Key words: adverse reaction, drug information, OTC, pregnancy, safety

. the mother and fetus.
Introduction

Method

The production cost of over-the-counter drugs (OTCs)

occupies about 10% of the total cost of all medicines in
JapanV. Some people use OTCs casually because there are
fewer than prescription drugs®? and some pregnant women
feel that they are probably safe®. Any medical therapy,
including OTCs, during pregnancy is potentially harmful
for the fetus. To date, there are few studies on the associa-
tion of the use of OTCs and pregnant women. Thus, we
decided to investigate the actual use of OTCs in pregnant or
potentially pregnant women, and also to do a literature

search on the frequency of effects caused by these drugs on

We investigated retrospectively the use of OTCs based on
the records of 294 patients including male patients who
consulted “the Counseling Clinic of Pregnancy and Drugs”
at St. Luke’s International Hospital from June 2001 to
March 2006. The Ethics Committee of St.
national Hospital approved this study. Recorded OTCs

Luke’s Inter-

were categorized by their medical properties following “The
OTCs to be identified” edited by The Pharmaceutical
Society of Japan (published by Tokyo Kagaku Dozin,
March 2006). We excluded the unidentified OTCs, supple-

Reprint request to: Takashi Misu, the Dept. of Drug Information and Communication, Grad. School of Pharmaceutical Sci.,
Chiba Univ. 1-8-1 Inohana, Chuo-ku, Chiba, 260-8675, Japan. Tel & Fax (81-43)226-2885 (e-mail:t_misu @ graduate.chiba-u.jp)
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ments and prescribed medicines.

To evaluate the information of OTCs, we referred to the
package insert information provided with the OTC drug
and the package labels. To evaluate the safety information
of substances among recorded OTCs, we used the package
insert information of prescription drugs corresponding to
their active components and we conducted a literature
search using both Japana Centra Revuo Medicina Web
(http://www.jamas.or.jp/) and MEDLINE. We used the
following search formulas and key words to conduct the
literature search to determine the effects of active compo-

nents of each OTC.

Japana Centra Revuo Medicina Web
(General name/TH) and (CK=pregnant women,

fetuses)

MEDLINE

(MH “General name”) and (MH “Pregnancy” or MH
“Embryo” or MH “Fetus”)
Limitter -Subject Subset  [Toxicology |
-Publication Type [Case Reports] [Clinical
Trial] [Controlled Clinical Trial] [Meta-
Analysis| [Multicenter Study] [Randomized

Controlled Trial]

The literature searches were done in June 2006.

Number of OTCs

&

S &
< & .
© {\Q‘;‘ W\\x\
e

gt
s
\-\\\3':‘3
>

Fig. 1
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Results

1. Circumstances of using OTCs

Among the targeted 294 patients, 67 pregnant women
used OTCs.
not specify the type of medicines they used. Thus, we

We excluded 7 female patients as they could

analyzed 60 patients; 7 patients used only OTCs and 53
patients used both OTCs and prescription drugs.

At the time of investigation, 7 patients were during
pregnancy. Of the remaining 53, 22 outcomes were normal
birth and 1 outcome was an abnormal birth (the neonate
had hydrocele testis and retained testis) and 30 outcomes
were unknown as the patients did not return the letter sent

from the counsel clinic.

2. Therapeutic category of the OTCs used by the 60

patients

The OTCs used by the 60 patients totaled 93 products,
including 19 cold medicines, 18 antipyretic analgesics, 11
gastrointestinal drugs, 11 sinus medicines, 10 laxatives, 7
antitussive and expectorant drugs, 6 vitamin supplements, 5
antiflatulents, 3 motion sickness drugs, 2 eye drops and 1
stomatitic drug (Fig. 1). From this result, we decided to
analyze the cold medicines and antipyretic analgesics as

they were used with high frequency.

Number of OTCs used by targeted patients
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3. Analysis of cold medicines and antipyretic analgesics

In the 37 cold medicines there were 40 active components.

3-1.  Appended papers of information and points to note
for each medicine

In the explanations of 37 products there was a part for

pregnant women which noted “need to counsel” and ex-

plained that pregnant women should consult a physician or

a pharmacist before taking the product.

3-2. Evaluation of active components of OTCs

The 40 active components of 37 products were categorized
to five groups according to the information on each compo-
nents in the package insert of the prescription drug (Table.
1). Adverse reactions for fetus and/or mother in humans
and animals were reported for 8§ components and 24 of the
37 medical products included at least one of the 8 compo-

nents.

3-3.  Literature search of the active components
Among the 40 active components, we found reports of
adverse reactions or an increased risk for adverse reactions

for fetus and/or mother for the following 8 components:

Table.1

acetaminophen, acetylsalicylic acid, ascorbic acid,

bromovalerylurea, caffeine, ibuprofen, methylephedrine
hydrochloride and tipepidine citrate or tipepidine hiben-
zate. The detailed statements for pregnancy of the package
inserts of these 8 components are shown with Table. 2.
Each reports of the 8 components are seen inside for details
below, and we showed the number of the reports resulted
from literature search in Table. 3. For the other 32 of 40
components, we did not find reports in the literature;
however, dihydrocodeine phosphate, which occurred fre-
quently as an active component, was reported in package

inserts to have adverse reactions in humans.

Acetaminophen

As a result of literature search, there were no clinical
epidemiological studies showing increase the risk signifi-
cantly, but two papers concluded that taking acetamino-
phen during pregnancy did not increase the risk significant-
ly. Thulstrup et al reported no excess risk of malformation
[OR=2.28 95% CI 0.97-5.36], preterm delivery [OR =0.59
95% CI 0.22-1.61], and low birth weight [OR=1.05 95% CI
0.25-4.31], so they concluded acetaminophen seems not to

reduce fetal growth®, Cleves et al reported acetaminophen

Categorization of explanations for pregnant women according to the statements of the package inserts

Statements for use by pregnant women on the package inserts

Name of medicines

Adverse events with humans

Aspirin, Bromovalerylurea,
Caffeine, Dihydrocodeine phosphate,
Ibuprofen (similar medicine mentioned)

Toxicity reports with animals

Acetaminophen, Ethenzamide,
Isopropylantipyrine

Safety for pregnant women is not established

Allylisopropylacetylurea,

Bromhexine hydrochloride,

Chlorpheniramine maleate, Cinnamomi cortex,
Clemastine fumarate,

Dextromethorphan hydrobromide,

Ephedra sinica, Glycyrrhiza uralensis,
Methylephedrine hydrochloride, Paeoniae Radix,
Platycodon grandiflorum, Pueraria lobata,
Tipepidine hibenzate and tipepidine citrate,
Zingiber officinale, Zizyphus jujube

No explanations for pregnant women use

Ascorbic acid, Dried aluminum hydroxide gel,
Guaiacol, Guaifenesin,

Lysozyme hydrochloride,

Magnesium Aluminometacilicate, Noscapine,
Riboflavin, Synthetic hydrotalcite,

Thiamine, Tranexamic acid

(No explanations for pregnant women use)

Only used for OTCs or Japanese pharmacopoeia listing

Belladonna alkaloid, Bezoar bovis,
Carbinoxamine maleate, Isopropamide iodide,
Lumbricus, Vitamine P
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reaction for fetus and/or mother

Name of medicines

Statement for use by pregnant women

Reference of use by
pregnant women

Acetaminophen

Only use when the benefits of medication are greater than the harms during
pregnancy or in the case women have the possibility of pregnancy, because safety
for pregnant women is not established.

Nothing

Acetylsalicylic acid

1. Do not use for pregnant women during the 12 weeks prior to the expected day
of delivery because of the possibilities for the pregnancy to prolong, early closing
of the arterial canal, restraint of uterine contraction, and increased bleeding during
delivery. Large epidemiologic studies overseas indicated a negative relationship
between aspirin use during pregnancy and deformed birth, however if pregnant
women would take it for long term the risk of the following is increased: maternal
anemia, bleeding both preparturient and postparturient, prolongation of the deliv-
ery time, difficult delivery, stillbirth, decreased weight of neonates and neonatal
death. Maternal and neonatal abnormal bleeding was also reported with the
patients taking at the end of the pregnancy.

2. Only use when the benefits of medication are greater than the harms (excluding
the pregnant women during the 12 weeks prior to the expected day of the delivery
because of the possibilities for the pregnancy to prolong and over term delivery).

Nothing

Ascorbic acid

Nothing

Nothing

Bromovalerylurea

Should avoid the use during pregnancy or in the case women have the possibility
of pregnancy because of the possibility of fetus imperfections.

Nothing

Caffeine

Do not use for long tern because of passing through the placenta and easy
transfer to breast milk.

Nothing

Ibuprofen

1. Only use when the benefits of medication are greater than the harms.
2. Should avoid the use at the end of pregnancy.
Safety for pregnant women is not established.

Nothing

Methlephedrine

Only use when the benefits of medication are greater than the harms during
pregnancy or in the case women have the possibility of pregnancy, because safety
for pregnant women is not established.

Nothing

Tipepidine citrate
and tipepidine
hibenzoate

Only use when the benefits of medication are greater than the harms during
pregnancy or in the case women have the possibility of pregnancy, because safety
for pregnant women is not established.

Nothing

Name of medicines

Reference of animal

Reports about animal experiments )
experiences

Referential package inserts

Acetaminophen

Kadoma K, et al.
Shounikano Shinpo
1983; 2: 95-101

There was a report that mild fetal arterial canal
constriction was induced in rats by dosing
acetaminophen during the end-stage of pregnancy.

CALONAL® Tab.

1. There was a report that mild fetal arterial canal
constriction was induced in rats by dosing aspirin

hibenzoate

Acetylsalicylic acid during the end-stage of pregnancy. Nothing Aspirin Bayer
2. Teratogenicity was observed in rats.
Japanese
Ascorbic acid Nothing Nothing pharmacopoeia
Ascorbic acid
Bromovalerylurea Nothing Nothing BROVARIN®
Caffeine [Hoei],
Caffeine Nothing Nothing Caffeine [Keneil,
Anhydrous Caffeine [Ebisu]
1. High dose (=>60mg/kf) to mice induced a
decrease in the number of nidation and neonates.
2. There was a report that fetal arterial canal con- Saito S, et al Kiso to
Ibuprofen strictions was induced in rats by dosing ibuprofen Rinsho 1970;4:1115- BRUFEN®
and a report that persistent fetal circulation was 25
induced in rats by other analgesics during the end-
stage of pregnancy.
Methlephedrine Nothing Nothing METHY-F® 10% Powder
Tipepidine citrate
and tipepidine Nothing Nothing ASVERIN® Tablets
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Table.3 The number of reports resulted from a literature research of 8 components reported adverse reaction

for fetus and/or mother

Reports on human

Results of clinical epidemiological study

Case Reports

Do not increase

tipepidine hibenzate

Increase the the risk Do not increase Adverse events Adverse events
Name of Medicines risk significantly or mention the were been were not been

significantly but should not risk reported reported

take

Acetaminophen 0 0 2 11 3
Acetylsalicylic acid 7 3 29 16 2
Ascorbic acid 3 0 1 0 1
Bromovalerylurea 0 0 0 2 0
Caffeine 11 4 14 7 0
Ibuprofen 0 0 2 0
Methylephedrine
hydrochloride 0 0 0 6 0
Tipepidine citrate and 0 0 0 1 0

Animal experiences reports
Adverse effects

tipepidine hibenzate

Name of Medicines Recognized Not recognized
Acetaminophen o (o}
Acetylsalicylic acid 6 (0}
Ascorbic acid 1 (0]
Bromovalerylurea o o
Caffeine 1 (o}
Ibuprofen (0] 1
Methylephgdrme 0 o
hydrochloride

Tipepidine citrate and 0 o

exposure during first trimester or one month before preg-
nancy to birth was not associated with muscular ventricular
septal defects®.

On the other hand, there were 11 case reports®~® with
About the

cases with adverse events, especially about malformations,

adverse events and 3 case reports without!”—19,

Golden et al. reported the case of infant with withdrawal
symptoms and cranial-facial and digital malformations®
Simbi et al reported cardiac malformation” and Briggs et al
Other 5

cases reported about maternal hepatic toxicity induced by

reported congenital dislocation of hip joint®,
taking acetaminophen. Will et al reported the case with
not only hepatic toxicity but also cardiac abnormality®,
Stokes reported maternal hepatic toxicity and an occipital
cephalo hematoma and jaundice with the infant!®, Korberly
reported maternal hepatic and renal toxicity without any
information about infant'?, Rosevear et al reported mater-

nal hepatic failure induced by overdose acetaminophen and

lack of fetal movement and breathing at 32 weeks gestation,
and the mother had a spontaneous vaginal delivery of a
healthy female infant (birth weight=2198g) 84 hour after
the overdose!® and Gill et al reported maternal acute fatty
liver, resulting in fulminant hepatic failure with intrauterine
fetus death'. The other 3 cases reported were a little
different. Haibach et al reported maternal disseminated
intravascular coagulation (DIC) that may have been related
to maternal acetaminophen-induced liver disease alone or
to a combination of liver disease and the presence of a dead
fetus'®, Ishida et al reported fetus diagnosis of premature
constriction of ductus arteriosus (PCDA), the mother had
been administered acetaminophen in the 17" weeks of
pregnancy'® and Nishihara et al also reported fetus diagno-
sis of PCDA and the mother had taken acetaminophen in
33" and 35' weeks’ gestation'®. The 3 case reports with-
out adverse events are next: Byer et al reported a case the

mother took 22.5g of acetaminophen at 36 weeks’ gestation
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but she had no acute distress and her infant were healthy'?,
Ruthnum et al reported a case the mother took 26g of
acetaminophen at 38 weeks’ gestation but she did not
develop any symptoms and she was induced and delivered a
boy by spontaneous vertex delivery 17 hours after the
overdose and the baby appeared healthy (birth weight=
3090 g)*® and Russell et al reported a case the mother took
36g of acetaminophen at 16 weeks’ gestation but she was in

no acute distress and her pregnancy went uneventfully!'?.
Acetylsalicylic acid

As a result of literature search, 7 papers reported dosing
acetylsalicylic acid increased risk significantly. Lewis et al
reported taking high-dose acetylsalicylic acid (greater than
3250mg) group for at least the last 6 month of pregnancy
resulted in longer average period of gestation (p<0.025),
longer length of labor (p<<0.05), lower birth weight (p<
0.05) and more blood-loss (p<0.05) than the control group
without taking therapeutic doses of aspirin or related
drugs?®. Collins et al reported in salicylate taker group
there was an increased incidence of anemia (p<0.025),
ante-partum and post-partum hemorrhage (p<0.001), pro-
longed gestation (p<0.05), and perinatal mortality (p<
0.005) significantly compared with non-takers??. Turner et
al reported the babies tended to be of low birth weight and
significant increase of perinatal mortality (p<0.005) with
mothers who took salicylate regularly in pregnancy??.
Rumack et al reported the incidence of intracranial hemor-
rhage in the infants whose mothers had ingested aspirin
within 1 week of delivery was significantly greater (p <0.05)
than that seen in infants whose mothers did not take either
aspirin or acetaminophen®. Sibai et al reported the inci-
dence of preeclampsia may be reduced by aspirin use among
healthy nulliparous pregnant women but the effect was
small (p=0.05, 95% CI 0.6-1.0), and there was no significant
difference between aspirin and placebo groups in ges-
tational age at delivery and average birth weight, however
Sibai et al also reported the incidence of abruption
placentae was greater among the women received aspirin
(p=0.01)%*.
less prevalent in women taking aspirin (OR 0.85, 95% CI

Golding reported oedema was significantly

0.75-0.96), however they were significantly more likely to
suffer from bleeding disorders antenatally, intrapartum and
postpartum (for postpartum hemorrhage OR 1.4, 95% CI
1.13-1.73)%.

groups did not differ significantly in the mothers’ incidence

Subtil et al reported the aspirin and placebo

of pre-eclampsia but the incidence of bleeding complica-

tions (RR 1.25, 95% CI 1.03-1.54)%.

was no association between taking aspirin in pregnancy and

3 reports said there

increase incidence of adverse effects, but they warned to
avoid taking. Bleyer et al reported aspirin and other
anti-inflammatory agents should be avoided when labor is
imminent because the agents produce platelet dysfunction
with mothers and infants?”. Collins et al reported
salicylate takers are at risk in pregnancy for anemia, hemor-
rhage, complicated deliveries and prolonged gestation?®.
Stuart et al reported aspirin ingestion is associated with
hemostatic abnormalities in both mother and neonate, so
the use of aspirin is best avoided during pregnancy and at
delivery?®. On the other hand, there were 29 reports they
The 3

reports among 29 concluded low-dose aspirin reduced the

did not indicate increasing risks or mention risks.

incidence of preterm birth significantly®°=32, The 5 reports
described low-dose aspirin made improvement in fetal
growth, especially in birth weight®**=3”. 1In the 5 reports,
Benigni et al also reported low-doses of aspirin were as-
sociated with a longer pregnancy®¥, Uzan et al reported the
reduction of maternal urinary protein and prolongation of
pregnancy in aspirin treated group®® and Wenstrom et al
reported aspirin therapy increased gestational age at deliv-
ery®”. The 2 reports among 29 reported low-dose aspirin
prevented pre-eclampsia®*—3%, and one paper also reported
the reduction of fetal death and IUGR significantly®®. The
4 reports showed low-dose aspirin prevent pregnancy in-
duced hypertension (PTH)*0~4®,

significant increase of birth weight in the aspirin group*®

Tewari et al also reported

and Imperiale et al reported reduction of the risk of low
birth weight (RR=0.56, 95% CI 0.36-0.88) and cesarean
section (RR=0.34, 95% CI 0.25-0.48)*®. The other 15
reports of 29 showed neither association between taking
aspirin and increase risks nor benefits taking during preg-
nancy*4-59,

There were 16 case reports with adverse events®*~" and 2
reports without”7®. 1In the reports with adverse events,
there were 5 about malformations occurred with mothers
taking aspirin during pregnancy and the malformation
patterns were varied®®%¥, there were 2 about fetal
death®-%) in the one paper maternal death was reported
too®, there were 3 about maternal excessive hemorrhage
due to the administration of aspirin®-%® and there were 6
reports about other adverse events: Lynd et al reported the
fetal salicylate intoxication by intrauterine exposure of
aspirin®, Baker et al reported maternal gastropathy in-

duced by low-dose aspirin’®, Karlowicz reported intra-
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cranial hemorrhage in a term neonate associated maternal
aspirin ingestion””, Buck et al reported toxic reaction in a
newborn infant like neonatal sepsis’”, Motohashi et al
reported maternal gastrointestinal tract failure”™ and Kar-
amiisel et al reported maternal acute fatty liver of preg-
nancy’.

There were 7 reports about animal experiences. 3
reports were in vivo experience reports”’~7®. Davis et al
showed a dose-response relationship for spontaneous abor-
tion maternal reproductive effects in rats””. Tiboni et al
reported a nonteratogenic dose of aspirin enhanced the
teratogenic response to hyperthermia, and a statistically
significant interaction (p<0.05) was observed at 42°C in
mice”™. Burdan reported about COX-2 inhibitors, not
only aspirin, and he said selective or non-selective COX-2
inhibitors were toxic for rats fetuses in the high dose™.
Other 4 reports about in vitro experiences®*~*® and they
showed significant increase of incidence of malformations

in rat embryo.

Ascorbic acid

There were 4 clinical epidemiological study reports.
Dykes indicated doses of ascorbic acid above 2 g/day may
reduce fertility in some women and he also reported animal
experience data that the oral administration of 500 mg /day
dose of ascorbic acid to ten guinea pigs after mating resulted
in three abortions, four stillbirth, six neonatal death and
only two living offspring and daily subcutaneous injections
of 150 mg of ascorbic acid may induce rats to abort®.
Lachili et al reported in the iron and vitamin C supplement
group maternal thiobarbituric acid reactive substances
(TBARs) plasma levels were significantly enhanced (p<
0.05), so they thought pharmacological dose of iron, as-
sociated with high vitamin C intakes, can result in un-
controlled lipid peroxidation, and this is predictive of
adverse effects for the mother and the fetus®”. Rumbold et
al reported women supplemented with vitamin C alone or
combined with other supplements compared with placebo
were at increase risk of preterm birth (RR=1.38, 95% CI
1.04-1.82), however decreased risk of developing pre-
eclampsia (RR=0.47, 95% CI 0.30-0.75)%9.

al reported anemia treatment with iron (100mg/day) alone

Hosokawa et

or iron and vitamin C combination (100mg/day, 200mg/
day respectively) therapy and they showed no difference
between the groups®”.

There was one case report of ascorbic acid treatment for

hyperemesis in pregnant women and any adverse effects

were not reported®®.

Bromovalerylurea

In the literature search, there were 2 case reports however
clinical epidemiological study and animal experience study
were not found. One case report discussed phocomelia®®
and another report described one case with intraventricular

septal defect, neuroparalysis and deformation of the ears®.

Caffeine

There were 29 clinical epidemiological study reports
about caffeine intake during pregnancy. 11 papers of the
29 reported increase risk. Ryu et al reported the incidence
of low birth weight was significant higher in the group
taking 5 cups or more of coffee daily compared to the
groups taking less coffee, and they also reported the inci-
dence of low birth weight was dose-dependent in rats®.
Fenster et al reported heavy caffeine consumers (>300mg/
day) reporting nausea during first trimester had a double
risk for spontaneous abortion (adjusted OR=2.10, 95% CI
1.20-3.70)°2.

and during pregnancy was associated with an increased risk

Rivard et al reported caffeine intake before

of fetal loss, compared to less than 48 mg/day caffeine
consumption group the adjusted ORs for 163-321 mg/day
caffeine intake during pregnancy was 1.95 (95% CI 1.29-
2.93) and for more than 321 mg/day was 2.62 (95% CI 1.
38-5.01)%%.

age daily caffeine consumption more than 10 mg, the adjust-

Fortier et al reported for women whose aver-

ed odds ratio for delivering a newborn with growth retarda-
tion were significant high: caffeine consumptions were 0-10,
11-150, 151-300 and >300mg/day, and adjusted OR were 1,
1.28 (95% CI 1.04-1.59), 1.42 (95% CI 1.07-1.87) and 1.57
(95% CI 1.05-2.23) respecively®®.

drinking 3 cups of coffee in the first month of pregnancy

Dlugosz et al reported

was associated with elevated risks of spontaneous abortion
(adjusted OR=2.63, 95% CI 1.29-5.34), and they thought
caffeine consumption is more strongly related to spontane-
ous abortion than alcohol or cigarette use in early preg-
nancy®®. Fernandes et al concluded consumption of caf-
feine more than 150 mg/day during pregnancy statistically
increase the risk for spontaneous abortion (Mantel-
Haenszel OR =1.36, 95% CI 1.29-1.63) and low birth weight
(RR=1.51, 95% CI 1.39-1.63)%.

infants whose mothers intake 400mg/day caffeine through-

Ford et al reported

out their pregnancy had a significantly increased risk for
sudden infant death syndrome (SIDS) (OR=1.65, 95% CI

1.15-2.35)°",  Jensen et al reported smoking women whose
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only source of caffeine was coffee (>300mg/day) had a
reduced fecundability significantly (OR=0.34, 95% CI
0.12-0.98)%®.

abortions occurred in nonsmoking women who ingested

Cnattingius et al showed more spontaneous

500mg/day or more caffeine during first trimester (OR =2.2,
95% CI 1.3-3.8)%.
sumption>300mg/day doubled the risk of miscarriage

Giannelli et al showed caffeine con-

compared with a maternal caffeine intake of<151mg/day
during pregnancy; Adjusted OR=1.94 (95% CI 1.04-3.63)
for 301-500 mg/day and 2.18 (95% CI 1.08-4.40) for>
500mg/dayo”.
gestational-age (SGA) birth was nearly doubled if the

Vik et al reported the risk of small-for-

mother had a high rather than a low caffeine intake in the
third trimester (OR=1.8, 95% CI 1.2-2.5), and the increased
risk was mainly found in boys (OR=2.8, 95% CI 1.5-5.2)%b,
In 4 other reports, there were not significant increase risk,
however they recommended to avoid taking caffeine during
pregnancy. lkenoue et al summarized there were some
reports denied the association between malformations and
low-birth-weight and caffeine consumption but caffeine
would be a main factor of adverse events during preg-
nancy!®®. Mills et al found no evidence that moderate
caffeine use increased the risk of spontaneous abortion,
intrauterine growth retardation or microcephaly, but con-
sumption>>300mg/day adversely affects birth weight and
head circumference!®®. Torfs et al reported heavy coffee
consumption (=4 cups/day) was inversely associated with
the occurrence of a recognized Down syndrome pregnancy
(Adjusted OR=0.48, 95% CI 0.28-0.82), but they thought
this result suggested that mothers who consumed caffeine at
levels>400mg/day were more likely to miscarry a Down
syndrome fetus and the overall effect of coffee on the
prevalence of Down syndrome was quite small’®.
Bracken et al also recommended to avoid consumption of
large quantities of caffeine!®®. And other 14 reports of 29
did not show the relationship between the risk and caffeine
intake!06-119),

There were 7 case reports with adverse events. About

Gra-

ham et al reported a case of multiple intestinal atresias in a

major or minor malformations, there are 3 reports.

prematurely born infant whose mother had consumed 6 to
8 Cafergot® tablets (I mg ergotamine tartrate and 100 mg
caffeine) daily throughout the pregnancy*??, Hughes report-
ed the infant was paraplegic with under developed and
hypotonic lower limbs, the anal, knee and ankle reflexes
were absent whose mother had taken ergotamine, pro-

pranolol and caffeine during the first four months on

pregnancy'?V, and Barkovich et al reported one case the
mother had taken a combination of caffeine and ergotamine
tartrate for headache at 16 to 18 gestational week, and the
infant was born with neuronal migration anomalies'??.
About other adverse events, there were 2 reports about
caffeine-induced hypokalemia during pregnancy!?3-124,
another report showed 3 cases of fetal arrhythmia resulting
from excessive intake of caffeine (1500ml of coffee and 1.5
litres of cola) by the mother during pregnancy!?®, and the
other report showed a case that the mother drank 24 cups of
coffee per day for several weeks prior to delivery, and the

infant developed apnea at 4 days age'?®.

Ibuprofen

As a result of literature search, we did not find any
clinical epidemiological study reports focusing ibuprofen
use during pregnancy, and there were two case reports.
One paper reported a woman, at 25 6/7 gestation weeks,
took 600 mg of Motrin (ibuprofen) orally every 6 hours, and
a routine ultrasonogram on her twentieth hospital day
showed a decreased amount of amniotic fluid so Motrin was
discontinued at this point, and five days later another
ultrasonogram showed normal fluid volume!?”. The other
paper reported a women, at 38 gestational weeks, took
overdose ibuprofen (8 g), and her amniotic fluid were
reduced. To recover the volume of her amniotic fluid, it
took four days!®®.

About animal experiment report, there were one report
investigating the improving pregnancy rates by i.m. with 5
mg ibuprofen lysinate in cows and the rates significantly
higher than control group (p<0.05) and any adverse events

were not reported!??,
Methylephedrine hydrochloride

As a result of literature search, we did not find any
clinical epidemiological study reports and animal experi-
ences reports, and there were 6 case reports with adverse
events. There were 3 reports about malformations.
Melvin et al reported one case that a woman took a half
tablets of Quadrinal™ daily throughout the pregnancy for
asthma treatment. Each half tablet contains ephedrine
hydrochloride 12 mg, phenobarbital 12 mg, theophylline
calcium salicylate 65 mg and potassium iodide 160 mg.
The female infant was delivered at 40 weeks gestation by
cesarean section and the infant had congenital goiter,
labored respirations and ventricular hypertrophy. Authors

thought the adverse events were induced by potassium
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iodide!®?.

four Tedral tablets (one tablet of Tedral contains 130 mg

Matsuoka et al reported one case a woman took

theophylline, 25 mg ephedrine and 8 mg phenobarbital) at
one month of gestation, shortly thereafter she developed
acute chest pain and a fast, irregular heart beat. Her
condition improved within a few days but at 80 days of
gestation the pregnancy resulted in spontaneous abortion.
The aborted fetus showed growth retardation and general-
ized edema and had an artefactual detachment of the left
foot, an abnormal cleft palate and a high infundibular
septal defect’®V. Drut al reported 2 cases of severe limb
defects. The mother of one had taken large dose of
Primatene® (containing ephedrine, thophylline and
phenobarbitar) until 6 month of gestation, and her infant
limb
oligoectrosyndactyly.

showed severe reduction defects includeing

Another mother had taken

Triaminic® (containing pseudoephedrin, phenylephrine
and phenylpropanolamine) during first trimester, and her
infant also showed limb reduction defects including right
bidactylous ectrosyndactyly!®?. Anastasio et al presented
a case the mother had taken the pseudoephedrine 120mg/
day for 7days from 38 weeks gestation, and at 39 weeks
gestation her fetal heart rate elevated to 175 to 185. She
discontinued the pseudoephedrine, fetal heart beat rate
recovered to normal range!®®. Onuigbo et al reported
symptomatic ventricular arrhythmia and presyncope in a
pregnant woman who consumed relatively high dose of two
OTC cold remedies (one of the medicines contains pseudoe-
phedrine 30mg) simultaneously at about 15 weeks gesta-
tion'®.  Kuczkowski presented a case the mother who had
taken the supplement containing ephedrine throughout her
pregnancy had painful uterine contraction and severe acute

onset frontal headache at 39 weeks gestation'*®.
Tipepidine hibenzate and tipepidine citrate

From the literature search, one paper presented a case
fetal congenital cardiac anomaly and the baby died at two
months old, whose mother had taken ambroxol, cefaclor
and tipepidine at 28" and 29" day from her last menses and
she also had taken theophylline and fenoterol for 16 days

from the next day!®®.

Discussion

In the study patients, 67 patients (about 24%) took OTCs
during pregnancy, and most of the patients also took
prescription medicines. Only a few patients took OTCs

only. The 60 patients evaluated used cold medicines and

antipyretic analgesics any number of times. From their
counseling records, it had stated that they misunderstood
the early symptoms of pregnancy as some symptoms of cold
or menorrhalgia. This might be one reason for the high
frequency of using such medicines. This investigation was
limited to the patients consulting “the Counseling Clinic of
Pregnancy and Drugs” at St. Luke’s International Hospital,
so the sample size was not sufficient and the group might be
biased, but the number of reports about pregnant women'’s
OTC use have been a few, so we think this study have some
values at the point of reporting pregnant women’s OTC use.
If such an investigation were performed throughout Japan,
we can assume that the potential number of patients using
OTCs and pregnant women taking OTCs would be large.

Of the package inserts of the prescription medicines, 15
inserts including the cold medicines and antipyretic analge-
sics analyzed said the safety for pregnant women was not
assured, and 11 OTC package inserts did not have any
specific explanation pertaining to pregnant women. Many
of the OTCs used by the targeted patients included at least
one agent that has been reported to have adverse effects in
humans or toxicity to animals, this means OTCs include a
potentially harmful agent with high frequency.

In the literature search, we found research papers on 8
agents with case descriptions of adverse effects or elevated
risk of adverse effects. The papers contained a variety of
study reports, but clinical epidemiological study reports
were limited to acetaminophen, acetylsalicylic acid, ascor-
bic acid and caffeine and about the other components there
were only case reports and animal experience reports.
Although on the 8 package inserts of prescription drugs the
explanations for pregnant women use were found, we could
not confirm the evidence for most of these explanations on
the package inserts (Table. 2), however our study present-
ed some evident reports about adverse effects. These facts
suggest there are some discrepant points in the contents of
package inserts of this prescription medicine and more
thorough regulations regarding the package inserts, such as
proper citation of the related literature, is necessary. And
as a result of literature search, we found the reports the 4
components (acetaminophen, acetylsalicylic acid, ascorbic
acid and caffeine) did not increase the risk, but the 3
components, except acetaminophen, also had the reports
increase the risk and acetaminophen had 11 case reports
with adverse events. Taking into Consideration of these
facts, the safety of OTCs including the agents for pregnant

women was not confirmed enough. On the other hand,
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most of OTCs labels states precautions for pregnant women
and nursing women, such as “Consult with physician or
pharmacist before taking”. But, as mentioned above, the
package inserts of prescription medicines were not sufficient
although some evident information of adverse effects is
really existing, therefore if the physician or pharmacist was
consulted about taking OTCs during pregnancy they could
not answer appropriately.

Moving to each components’ effects for pregnancy,
acetaminophen would not have a direct relationship with
malfometions*~®, but the cases about malformation and
maternal liver failure were reported and in the reports
mothers had taken high dose of acetaminophen®~!®, the
precautions about such adverse events were not written on
the package inserts, so it is matter of course, overdosing
during pregnancy should be avoided. Acetylsalicylic acid
was reported the agent increased the risk of adverse events
significantly, especially bleeding complications due to its
original pharmacological effect?0~21-23:25-26) and precau-
tions about these adverse effects were also written on the
package inserts, on the other hand improved the outcomes
of pregnancy® #9424 therefore aspirin therapy during
pregnancy demands sufficient attention about dose and
gestational weeks. About ascorbic acid, there were few
beneficial reports and some adverse effects reports®—%, but
there is no statement about adverse effects on the package
insert, and taking more than necessary during pregnancy
would not be recommended. Bromovalerylurea related
two adverse events®®~?% and there were no any other reports,
so judging whether the agent related to malformation is
difficult.

best. 11 research papers reported caffeine intake increased

We sure to avoid during pregnancy should be

the risk of low birth weight, preterm birth, [UGR, fetal loss
and spontaneous abortion and the effects seemed to be
dose-depending® . On the package inserts, there are no
explanations about such adverse effects, just only one cau-
tion that caffeine could pass the placenta easily (Table. 2),
compared to our result this statement would be poor.
Some other report did not present association the risk and
caffeine consumption but beneficial points were not seen, so
during pregnancy women should avoid taking caffeine as
possible as they could, especially they must be careful to
caffeine containing drinks such as coffee and tea. Ibu-
profen related two cases of reducing amniotic fluid vol-
ume!?’-129  There were no clinical epidemiological study
reports, however the strong relation ship might be thought

in the two cases. Although the caution of the adverse

effects was not statement on the package inserts, we think
choosing ibuprofen for pain relief of pregnant women
should be

related three cases of malformations and the mothers had

avoided. Methylephedrine hydrochloride

taken the tablets containing not only ephedrine but also
iodide!*~13% 5o

whether ephedrine induced the malformation was not un-

theophylline, phenobarbital and/or

clear. So ephedrine should not use for pregnant women
except for the case to have to use for treatment. There were
few reports of using tipepidine during pregnancy, so we
could not decide whether tipepidine would be permitted to
use for pregnant women. We think advanced research

would be needed.
Conclusion

Our investigation indicated the fact that some pregnant
women could use a variety of OTCs and the number would
On the other hand,

in the package inserts the explanations for pregnant women

not be small so as to be able to ignore.

were insufficient such as the case of acetaminophen, ascor-
bic acid and caffeine, although some evidence really exist.
We think information about safety and risk should be
written on the package inserts particularly including refer-
ence and on the OTCs package insert safety information

should be mentioned understandable to ordinary citizens.
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Abstract

Objective: The collection of information on adverse drug reactions (ADRs) at our hospital was reviewed, and reported ADRs were analyzed. A
questionnaire survey was conducted with physicians to assess the level of awareness of the status of ADR reporting and related problems at our hospital.
Methods: The number of ADRSs collected at our hospital and the occupations of the reporters were investigated. The conditions of ADRs collected and
suspected drugs were analyzed. A questionnaire was administered to physicians to investigate the status of ADR reporting and problems at our hospital.
Results: There were 835 cases of ADRs, 97.2% of which were reported by pharmacists. Among the 1220 suspected drugs, anticancer agents were most
frequently suspected (53.4%), followed by biological products and antibiotics. Most of the ADRs collected were mild and typical of each class of
Physi-
However, they infrequently reported those cases.

pharmacological agents. Although infrequent, serious ADRs were also reported, such as anaphylactic shock and Stevens-Johnson syndrome.
cians were well aware of in-hospital ADR reporting and understood the importance of such reports.
Conclusion: Analysis showed that a variety of ADRs, including mild reactions and infrequent cases, were collected at our hospital and that hospital
pharmacists greatly contributed to the reporting. Information on collected ADRs should be processed to be more useful in the clinical setting. To
encourage physicians to report more ADRs (particularly those occurring in outpatients), efforts should be made to simplify the procedure for ADR
reporting, review the feedback system, and strengthen the cooperation with physicians.

Key words: adverse drug reaction, drug information, pharmacist, questionnaire
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Abstruct

Objectives: To describe pharmacist led Medicines Information services in the National Health Services (NHS) in the United Kingdom.

The UK Medicines Information (UKMI) is an NHS pharmacy based service. Its aim is to support the safe, effective and efficient use of medicines
by the provision of evidence-based information and advice on their therapeutic use. The service has two broad functions 1) to support medicines
management within NHS organisations and 2) to support the pharmaceutical care of individual patients. The UKMI service is provided by a network
of over 200 local medicines information centres based in the pharmacy departments of most hospital trusts and 16 regional centres. These centres work
closely together to provide a ‘virtual’ national service. The UKMI network produces a range of resources that are available via the the internet, the

UKMI website and National electronic Library for Medicines (NeLM).

They included Medicines Q&As. This database contains a selection of

enquiries about medicines with answers prepared by UKMI pharmacists and checked by accredit pharmacists. Each Q&A is given an expiry date of 2

years, after which it will be updated or deleted from the system.

Key Words: Drug Information Services, Evidence-Based Medicine
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£ 1 Medicines Q&A ' > 0— FE#M~X b 20 (2006 £ 6 §—20075E 5 B Guy's MI Centre REt#EEH7— %)

1 Which medicines are stable in compliance aids? (Pinderfields Guide)
2 Is there an interaction between grapefruit juice and statins?
3 How should seasonal allergic rhinitis (hayfever) be treated during pregnancy?
4 How should conversion between doxazosin formulations be carried out?
5 What are the equivalent doses of oral morphine to other oral opioids when used as analgesics?
6 What should patients do if they miss a dose of their medicine?
7 Triptans and SSRI antidepressants - is there an interaction?
8 What medicines are considered safe for use in the acute porphyries?
9 Should patients on statins take Coenzyme Q 10 Supplementation to reduce the risk of myotoxicity?
10 What effect does metformin have on vitamin B 12 levels?
11 How effective are topical glyceryl trinitrate, diltiazem and other drugs for anal fissure?
12 Which oral antibiotics interact with alcohol?
13 Can antihistamines be used to treat hayfever during pregnancy?
14 What is the sodium content of medicines?
15 Which nebuliser solutions are compatible?
16 What is the antidepressant of choice in ischaemic heart disease?
17 Which medicines need dose adjustment when a patient stops smoking?
18 Can metformin benefit women with polycystic ovary syndrome?
19 What should you think about when prescribing to pregnant women?
20 Is there an interaction between erythromycin and statins?
H524— 1 [EIE AR 2 U IR L, FERINEICE R S LT w»
:Jg#iz;,j» 2_ NTP=2F 102@1& , E)flfq‘{g(ﬁ\}') 3.
TR A W _ b AR TIIBR SIS & 5 3 B ASHRAS & 477 > T o
avk /(5;03)»{1 6 { 72icid, FREEFERIEIR O % v b 7 — 7 DRSS A "] K
L2a— & 6w Thb, W% bR BRI S, BRESICAE M
— AL, B L Tw ey "y =21y —2
(o0 DI TH D A2 DRI+ K7 ¥ O THEMET
(P eF XEB TV, Lo Lo ARTRA L 723 o3 Alki
o RN DIEIINE, A PA GRS A T 20 7% W 7 M1
\/ BB T D1 FIZHERRIE D > TW2HTH D, AHD
e [FEH S RIEBNCI) AN RETY) YT NTH b,
X3 gk Ml 27— QA EIRR :
(2001 £ 3 A 1 BRE) 5. SIAN#ER
1) UK Medicines Information http://www.ukmi.nhs.uk/
(72722 H20084-3H1H)
4. B2 2) National electronic Library for Medicines (77 £ 2
MMXT 13O & AR IREE AN I ML & > 8 —2F H 2008 4-3 7 1 H)
. BENToOERESICET 2 HRIEME 2170 > Tnw b 72 3) Calder G, Davies JS Drug information network in the

7‘? B ML 2> 8 =D ES 5 2 L2 ) RE
R MR R D HAI 2 ¥ DT 5 4 =) — 7 T OEFEGER
B FETICEIEMEREMIEAT 2 ) Ay P77 S L
Twab,

[Medicines Q&A & < & 2] (FFEHIAHIC L 5 AT
7P SER N A TX@ZZCL\Es‘?&nn‘n%x%ﬁﬁ%f’%@—m’@%
%o PEEF T RFEBIG O MIERIFITH 5 2 L1z L) gk

United Kingdom National Health Service hospitals. Am
J Hosp Pharm 1981; 38: 663-6
4) Developing pharmacy practice A focus on patient care
Handbook 2006 edition, WHO http://www.who.int/
medicines/publications/WHO_PSM_PAR_2006.5.pdf
(77 +22Z2H20084-3H1H)
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&2 Medicines Q&A S ( H 2 EMEDNPHE - EHRF v I U X b
http://www.ukmi.nhs.uk/filestore/ukmiaga/GuidetoWritingMedicinesQAs40 1.DOC

1 Wessex MI has been informed that the Q&A is being written/updated* (*delete as appropriate).
2 Arelevant and comprehensive literature search has been carried out.
3 Search strategy has been included in Q&A.
4 References have been obtained and stored for future referral, plus any correspondence.
5 Standard template has been used.
6 Text has been checked for:
a) typographical errors (the spell check facility should be used)
b) grammatical errors
c) clarity
d) good flow of English
The text can be verified from the references.
The question has been answered. If this is not possible the Q&A states why.
A clinical expert has been consulted if possible and suggestions incorporated (any not incorporated must be
justified).
10 References have been quoted in the Vancouver format.
11 Reference numbers in the text are consecutive & bibliography is complete.
12 References in the bibliography correspond to the appropriate number in the text.
13 The information is suitable to be made freely available on the web.
14 The answer is generic, ie it applies to all cases implicated in the question.
6. HiEE

ARIOIERIZ H 72 V) . P[FE London MI Service @ North-
wick J5FE M Y Guy’s e MI & » & — I H 7 B RO 12
flbr ZEWATHEE L2, 2L THBHLEZHLETE

D
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Report of A Questionnaire Survey of Medical Representative (MR) Activity V
—About woman MR and MR accredited card—

Fusao Komada*?, Atsushi Kinoshita?, Mitsuaki Kokubo*®, Toshihiko Hirabayashi®

D Faculty of Pharmaceutical Sciences, Himeji Dokkyo University, Kamiohno 7-2-1, Himeji, Hyogo 670-8524, Japan
2 MR Education & Accreditation Center of Japan, Nihonbashihonmachi 3-3-4, Chuo-ku, Tokyo 103-0023, Japan
3 Present address : Kokubo Education Planninng Co., Ltd, Tokiwadairanishikubomachi 15-20, Mtsudo, Chiba 270-2266, Japan
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Abstract

Objective: We analyzed the responses of doctors, hospital pharmacists and medical representatives (MRs) to a female MR and presentation of the MR
accredited card, and contents of drug information provided by MRs to identify characteristic items regarding drug information activity by the MR.
Method: A questionnaire survey was conducted among randomly selected doctors, hospital pharmacists and MRs under the sponsorship of the MR
Education and Accreditation Center of Japan in November 2005. Data from this questionnaire survey were analyzed by structural equation modeling
as a method of data mining.

Results: The characteristic perceptions of doctors, hospital pharmacists and MRs were as follows. For female MR: a) Female MRs received a more equal
evaluation with male MRs in providing drug information and data collection activities regarding adverse reactions; b) “It is considered good that the
number of female MRs is increasing” was immediately, indirectly, and deeply related to “The activities related to providing information and data
collection activity are handled well”; and c¢) “It is considered good that the number of female MRs is increasing” was negatively related to “It is necessary
to be careful about working with a female MR”. Regarding the presentation of a MR accredited card: a) The doctor and the hospital pharmacist are
interested in MR recognition; and b) during business meetings in the hospital, doctor’s office or clinic, the MR should wear a nameplate that specifies
that MR accreditation has been acquired.

Conclusion: We clarified the responses of doctors and hospital pharmacists to characteristic items of female MRs, and differences in responses of medical
staffs and MRs to presentation of an MR accredited card.

Keywords: questionnaire survey, medical representative (MR), woman MR, MR accredited card.
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