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Beyond the Dispensing Role

Juliet Lai, Pharm.D., Staff Pharmacist at Fountain Valley Regional Hospital,
Fountain Valley, California, USA.

Besides fulfilling the basic dispensing role, the pharmacy profession has evolved to provide clinical services to
other healthcare providers in order to improve the quality of patient care as well as to manage health care costs.
The integration of some of these various services can evidently be observed in different practice settings from small
private community hospitals to large teaching medical centers. At Fountain Valley Regional Hospital, a Tenet in-
vestor-owned community hospital, such pharmacy roles have expanded to involve management of a specific drug
therapy or achievement of a specific therapeutic outcome for individual patients referred by the physicians.
Examples of direct consultative services provided by pharmacists include therapeutic drug monitoring for
aminoglycoside and vancomycin, antimicrobial dosing, anticoagulant therapy, and total parenteral nutrition. In other
instances, some services (e.g. anemia management with epoetin, therapeutic interchange, and renal dosage adjust-
ment) are automatically rendered without referral by the physician. In the following, several of our services fol-
lowing established criteria approved by our facility's Pharmacy & Therapeutics (P&T) Committee will be discussed.

Anticoagulation Guidelines

Intravenous heparin is commonly used in combination with
warfarin due to the delayed effects of warfarin requiring rapid
anticoagulation provided by heparin. Guidelines for use of
both agents have been established for the pharmacist in the
treatment of pulmonary embolism, deep vein thrombosis, atrial
fibrillation, myocardial infarction, and unstable angina. The
benefit of allowing pharmacy manage anticoagulation include
(1) rapid attainment of therapeutic heparin response which
then reduces the rate of recurrent thromboembolism; and (2)
quicker conversion to oral warfarin use which then shortens
the duration of [J anticoagulation and reduces hospital stay.

Upon receiving a request by the physician to have phar-
macy monitor heparin, the pharmacist identifies the indication
and defines therapeutic endpoints (if not yet specified by the
physician) as well as obtains patient's demographics (e.g. age,
gender, height, weight), current and past medical and drug
history, and baseline labs of aPTT, protime, INR, and CBC.
At our facility, the established guideline for loading dose of
heparin is 50-80 units/kg, followed by initial maintenance in-
fusion rate of 14 units/kg/hr. Higher initial rates of 18 units/-
kg/hr is not generally used due to higher associated incidences
of supratherapeutic aPTTs (>100 sec) with patients weighing
more than 80kg. A lower loading dose (25-40 units/kg) may
be considered for post-CVA prophylaxis and a lower mainte-
nance rate (12 units/kg/hr) for patients greater than 70 years
of age. Other risk factors associated with increased bleeding
(e.g. recent stroke, recent major surgery, peptic ulcer disease,
renal disease) are also taken into consideration when adjusting
doses

both loading and maintenance of heparin. The

maintenance rate is then readjusted according to aPTT results
obtained 6 to 8 hours after loading dose or rate change.
Table 1 displays our heparin dosing nomogram. Once thera-
peutic levels are attained, aPTT is drawn daily. Any signs of
bleeding as well as heparin-induced thrombocytopenia are
generally monitored.

Table 1. Heparin Dosage Adjustment Guidelines

aPTT | Hold Time or Bolus Rate Adjustment
<36 50 units/kg bolus | increase by 4 units/kg
36-42 40 units/kg bolus | increase by 2 units/kg
43-50 none increase by 1-2 units/kg
51-75 none none
76-90 none decrease by 2 units/kg
>91 hold for 1 hour decrease by 3 units/kg
>120 hold for 2 hours | decrease by 4 units/kg

When the physician requests to have pharmacy monitor
warfarin, the same baseline patient history and labs are ob-
tained. The INR goal range targeted correlates to the indica-
tion as defined in the ACCP Consensus guidelines which is
shown on Table 2 (if not otherwise specified by the physi-
cian).

The dosing of warfarin is individualized according to the pa-
tient's response to the drug as indicated by the PT/INR. Use
of a large loading dose of warfarin is not recommended since it
may increase the incidence of hemorrhagic and other compli-
cations and does not offer more rapid protection against throm-

bus formation. The starting dose of warfarin can be 5-10mg
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Table 2. Targeted INR Goals

Indication INR

Prophylaxis of venous thrombosis 2.0-3.0

Treatment of venous thrombosis 2.0-3.0

Treatment of pulmonary embolism 2.0-3.0
Prevention of systemic embolism

- Post-MI 2.0-3.0

- Atrial fibrillation 2.0-3.0

- Valvular Heart Disease 2.0-3.0

- Tissue heart valves 2.0-3.0

- Mechanical prosthetic valves 2.5-3.5

- Recurrent systemic embolism 2.5-3.5

per day. In general patients under the age of 75 years may
receive a Day 1 dose of 10mg. Lower initiation doses (e.g
5-7.5mg) are recommended for elderly (age >75) and/or de-
bilitated patients and patients with potential for increased re-
sponsiveness to warfarin. PT/INR is then monitored daily to
The dose is then
adjusted accordingly based on the INR results and patient's
On Table 3,

a general guideline of warfarin dose adjustment is shown.

determine the patient's response to warfarin.
risk factors including potential drug interactions.

Patients are ongoing monitored for symptoms of bleeding
since it is the primary complication of warfarin therapy. If
INR values (>6) or bleeding is encountered, the primary phy-
sician will need to be contacted to discuss further treatment
options (e.g. phytonadione for warfarin reversal). Otherwise,
once INR is therapeutic for 24 hours, heparin may be discon-

tinued.

Epoetin Therapy Guidelines

Since the introduction of epoetin alfa as a valuable alterna-
tive source of treatment for anemia in patients with chronic
kidney disease, HIV, or receiving chemotherapy, anemia man-
agement by pharmacists can be recognized as an extremely
important factor in improving health outcomes and reducing
costs. At our facility, all epoetin orders are concurrently re-
viewed and monitored by the pharmacist. The pharmacist
identifies the indication, defines the appropriateness of the
dose, and orders relevant labs for assessment of response.
Indications set up for use include:

a) Anemia of Chronic Kidney Disease (Hgb <10g/dL)

b)Anemia associated with chemotherapy and rheumatology

(Hgb <11g/dL)
c)Anemia of critical illness (Hgb <10g/dL) and estimated
LOS >10 days

d) Bloodless surgery (Hgb >10 g/dL to < 13 g/dL)

e) HIV-positive patients with anemia (Hgb <l11g/dL) and

life expectancy > 6 months

Table 4 displays the general dosing guidelines established

for their respective indications. IV epoetin orders are

automatically switched to subcutaneous routes of administra-
tion since patients treated with epoetin subcutaneously require
approximately one-third less drug than those patients receiving
the drug intravenously (NEJM 1998; 339: 578-83). In pa-
tients whose medical condition does not warrant a higher
Hgb/Hct, the epoetin dose may be held and readjusted accord-
ingly in increments of 10-25% if Hgb/Hct approaches target
range (i.e. Hgb >12g/dL, Hect >36%). In other instances, the
dose may be held and postponed until the following day if
patients are receiving blood transfusion on the scheduled day
of epoetin administration.

Given the fact that effective erythropoiesis requires both
iron and erythropoietin, iron-deficient patients may be less re-
sponsive to epoetin.  However,
undertreated particularly in hemodialysis patients.

iron deficiency remains
It is there-
fore essential to order a baseline iron panel (e.g. ferritin and
transferrin saturation, Tsat%) and evaluate the need for iron
administration. ~ Since oral iron supplements have poor ab-
sorption and poor patient compliance, IV iron may be pre-
ferred in some patients, e.g. dialysis patients, who require
If ferritin <100ng/dL and/or Tsat <20%

in patients with CRF or undergoing bloodless surgery, then IV

higher levels of iron.

iron therapy is prescribed followed by oral iron. Due to bet-
ter tolerability than Infed, Ferrlecit is generally preferred and
prescribed as 125mg IV x 8 doses with an initial test dose.
IV iron is withheld if ferritin >800ng/dL or Tsat >50% as
well as in patients scheduled to receive any transfusion during
the course of IV iron. Oral folic acid and injectable
cyanocobalamin are prescribed if initial assessment of folate
levels are <3.3ng/ml or <7.5nml/L and serum B12 <140pg/ml
or 103 pmol/L, respectively. For other indications, the pre-
scribing physician is consulted with lab results and recommen-
dations. To monitor response, reticulocyte count is ordered 5
days after iron therapy and Hct/Hgb is rechecked twice a
Careful
monitoring of blood pressure is recommended due to the risk

week for 6 weeks following any dose adjustment.

of exacerbation of hypertension in renal failure patients.
Monitoring for swollen extremities, difficulty breathing, and
rapid weight gain may be advantageous in specific individu-
als. By having pharmacists implement an effective anemia
management protocol, they can help improve patient out-
comes, lower over-prescribed epoetin doses, and promote the
use of iron supplements.

IV to Oral Conversion

With the increasing pressure of managed care to reduce
costs and length of stay, an antimicrobial [J to oral conver-
sion program has been established to ensure rapid transition.
Conversion from [J to oral therapy has several advantages,
such as the ability to use a less costly oral agent without sac-
rificing clinical efficacy and the potential for decreased ad-
verse events attributed to [J access as well as shortened
hospital stays.

Our program allows the pharmacist to proactively make the
interchange on medications with excellent bioavailability (e.g.
levofloxacin, metronidazole,

fluconazole, azithromycin,
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Table 3. Warfarin Dosage Adjustment Guidelines

Day INR Dose INR Maintenance Dosing Algorithm
2 <1.2 10mg <1.5 Increase the dose by 1mg for 5 days
1.2-1.5 7.5mg out of the next week (total dose in-
1.6-2.0 Smg crease of 5mg for the next week).
2.0-3.0 2.5mg Repeat INR in 5-7 days.
>3.0 0
>6.0 Contact MD
3 <1.2 10mg 1.5-2.0 Increase the dose by 1mg for 3 days
1.2-1.5 7.5mg out of the next week (total dose in-
1.6-2.0 Smg crease of 3 mg for the next week).
2.0-3.0 2.5-5mg Repeat INR in 5-7 days.
>3.0 0
>6.0 Contact MD
4 <1.2 10mg 2.0-3.0 No adjustment in dose required
1.2-1.5 7.5mg
1.6-2.0 Smg
2.0-3.0 Repeat day 3 dose; if Day 3
3.1-3.5 dose = 0, then 50% of last dose
50% of Day 3 dose
>3.5 0
>6.0 Contact MD
5 <1.2 15mg 3.0-4.5 Decrease the dose by Img for 3
1.2-1.5 10mg days out of the next week (total
1.6-2.0 125% of previous day's dose dose decrease of 3mg for the next
2.0-3.0 Repeat previous day's dose; if week). Repeat INR in 5-7 days.
0, then 50% of last dose
3.1-3.5 75% of previous day's dose
>3.5 0
>6.0 Contact MD
6 Move to next columns for 4.5-7.0 Decrease the dose by 1mg for 5
Maintenance Dosing Algorithm days out of the next week (total
dose decrease of 5mg for the next
week). Repeat INR in 5-7 days.
7.0-10.0 Stop warfarin for 2 days. Decrease
current daily dose by Img for 7
days (total reduction of 7mg over 1
week). Repeat INR in 5 days.

O O O If initial doses of warfarin are 5-7.5mg, adjust subsequent normogram doses by using an appropriate ratio of reduction.

Table 4. Epoetin Dosage Guidelines

Indication Initial Dosing Range

Anemia of Chronic Renal Disease 50-100 units/kg SC or IV 3 times per week
Anemia associated with Chemotherapy and Rheumatology 150-300 units’kg 3 times per week; OR 40,000 units SC
Qweek x 4; then re-evaluate

Anemia of critical illness 40,000 units SC Qweek x 4; then re-evaluate

Bloodless surgery 300 units’kg daily SC 10 days prior, on the day of, and 4
days after surgery

HIV-positive patients with anemia 100 units’kg 3 times per week x 8 weeks; OR 40,000 units

SC Qweek x 4; then re-evaluate
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Table 5. Automatic Substitution: Cardiovascular Medications

ACE Inhibitor (Formulary: captopril, benazepril, ramipril, enalapril, lisinopril)

Drug/Dose Written Drug/Dose Interchange

Intermediate-acting (No CHF indication):

Moexipril 3.75mg Benazepril Smg

Moexipril 7.5mg Benazepril 10mg

Moexipril 15mg Benazepril 20mg

Moexipril 30mg Benazepril 40mg
Intermediate-acting (CHF indication):

Quinapril 5Smg Ramipril 1.25mg

Quinapril 10mg Ramipril 2.5mg

Quinapril 20mg Ramipril 5mg

Quinapril 40mg Ramipril 10mg
Long-acting:

Fosinopril 5mg/Perindopril 2mg/Trandolapril 1mg Lisinopril 5mg

Fosinopril 10mg/Perindopril 4mg/Trandolapril 2mg Lisinopril 10mg

Fosinopril 20mg/Perindopril 8mg/Trandolapril 4mg Lisinopril 20mg

Fosinopril 40mg/Perindopril 16mg/Trandolapril 8mg Lisinopril 40mg

Angiotensin II Receptor Antagonist (Formulary: losartan, valsartan, irbesartan)
Drug/Dose Written Drug/Dose Interchange

Candesartan 8mg Irbesartan 75mg
Candesartan 16mg Irbesartan 150mg
Candesartan 32mg Irbesartan 300mg
Telmisartan 40mg Irbesartan 150mg
Telmisartan 80mg Irbesartan 300mg
Eprosartan 400mg Irbesartan 75mg
Eprosartan 600mg Irbesartan 150mg

Low Molecular Weight Heparin

Abdominal surgeries:
Dalteparin 2,500 units SC QD (moderate risk) Enoxaparin 40mg SC QD
Dalteparin 5,000 units SC QD (high risk)

Total hip surgeries:
Dalteparin 5,000 units SC QD Enoxaparin 30mg SC QI2H or 40mg SC QD

Unstable angina and non-Q-wave MI:
Dalteparin 120 units/kg SC Q12H (Max dose: 20,000 units SC QD) Enoxaparin 1mg/kg SC Q12H

Treatment of DVT:
Dalteparin 200 units’kg SC QD (Max dose: 18,000 units SC QD) Enoxaparin 1mg/kg SC Q12H orl.5mg/kg SC QD

Note: Dalteparin not FDA approved for knee-replacement surgery or treatment of acute DVT.
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Table 6. Automatic Substitution: Antimicrobials

Drug/Dose Written

Drug/Dose Interchange

Quinolones
Ciprofloxacin 200mg IV Q12H
Ciprofloxacin 400mg IV QI12H
Ciprofloxacin 250mg PO QI12H
Ciprofloxacin 500mg PO QI12H

Norfloxacin 400mg PO QI12H

Ofloxacin 200mg PO/IV Q12H
Ofloxacin 200mg PO/IV Q12H

Levofloxacin 250mg IV Q24H
Levofloxacin 500mg IV Q24H
Levofloxacin 250mg PO Q24H
Levofloxacin 500mg PO Q24H

Levofloxacin 250mg PO Q24H

Levofloxacin 250mg PO/IV Q24H
Levofloxacin 250mg PO/IV Q24H

Cephalosporins
Cefuroxime 1gm IV Q6-8H
Cefuroxime 2gm IV Q8H

Cefazolin 1-2gm IV Q6H

Cefuroxime 750mg IV Q8H
Cefuroxime 1.5gm IV Q8H

Cefazolin 1gm IV Q8H

Ceftriaxone 1gm IV QI12H
Ceftriaxone 1gm IV QI12H

Ceftriaxone 1gm IV Q24H (non-CNS infection)
Ceftriaxone 2gm IV Q24H (severe life-threatening)
Ceftriaxone 2gm IV QI12H (max for meningitis)

Cefotaxime (Claforan) 1-2gm IV Q8/12H

Cefoxitin 1-2gm IV Q8H

Cefotetan 1-2gm IV Q8H

Ceftazidime 1-2gm IV Q8H

Cefepime 1-2gm IV Q8H

Ceftriaxone 1gm IV Q24H
Cefotetan 1gm IV QI12H
Cefotetan 1gm IV QI12H
See below for Cefepime
Cefepime 1gm IV QI12H

Cefepime 2gm IV Q12H (Pseudomonal)
Cefepime 2gm IV Q8H (neutropenic fever)

Penicillins
Timentin 2.0gm IV Q4H
Timentin 2.0gm IV Q6H
Timentin 2.0gm IV QI12H
Timentin 3.1gm IV Q4H
Timentin 3.1gm IV Q6H

Unasyn 1.5-3gm IV Q6H
(surgical prophylaxis)

Zosyn 2.25gm IV Q6H
Zosyn 2.25gm 1V Q8H
Zosyn 2.25gm IV Q8H
Zosyn 3.375gm IV Q6H
Zosyn 3.375gm IV Q8H

Cefotetan 1gm IV QI12H

Carbapenems
Meropenem 500mg IV Q8H
Meropenem 500mg IV QI12H
Meropenem 1gm IV Q8H
Meropenem lgm IV Q12H

Imipenem/cilastatin 500mg IV Q12H
Imipenem/cilastatin 500mg IV Q24H
Imipenem/cilastatin 500mg IV Q6H
Imipenem/cilastatin 500mg IV Q8H

Miscellaneous
Metronidazole 500mg IV Q6H
Vancomycin PO

Metronidazole 500mg IV Q8H
Metronidazole 500mg PO Q6H
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linezolid, voriconazole) without obtaining prior physician con-
sent. This interchange can be considered in patients who ap-
propriately meet selected criteria. The inclusion criteria for
these patients are: (1) documented or suspected infection often
treatable by oral antimicrobials (e.g. urinary tract infection,
community-acquired pneumonia, localized skin infection); (2)
absence of bowel abnormalities that might impair absorption
(e.g. diarrhea); and (3) soft or regular diet or receiving other
oral medication. The exclusion criteria are (1) neutropenia;
(2) septicemia or infection with organisms not susceptible to
antimicrobial concentrations easily achievable at the site of in-
fection by oral administration, such as infections localized in
an area of poor antimicrobial penetration (e.g. osteomyelitis,
meningitis, endocarditis, undrained abscesses); or (3) NPO or
not tolerating feeding (N/V/D, large residuals on tube feed-

ing).

Besides meeting the above requirements, the pharmacist
also assesses for correlations of improvement or resolution of
signs and symptoms of infection during parenteral therapy.
The clinical status of the patient can be gathered through re-
viewing physician progress notes, vital signs, temperatures,
WBC and differential, and culture and sensitivity reports.
Automatic IV to oral conversion can be implemented by the
pharmacist once the patient is improving clinically for at least
24-48 hours as determined by temperature of <38° C or 10
0.4° F, heart rate of <100 beats per minute, respiratory rate
<24 breaths per minute, systolic blood pressure of >90 mm
Hg (with the patient not receiving pressor therapy), and the
ability to tolerate oral medications or a full liquid, general lig-
uid, or regular diet. These markers are chosen because all
have been used in other programs to help identify candidates
for IV-to-oral conversions. Therefore, the implementation of
this program not only offers cost savings for the institution,
it also reduces the patients' hospital bills, prevents unwar-
ranted toxic effects due to parenteral administration of antibi-
otics, as well as offers the pharmacist opportunity to become
involved in patient therapeutic decision making.

Renal Dose Adjustment

The dosing regimen of medications that require renal dose
adjustment are automatically revised according to the daily
renal function of the patient. The renal function of the pa-
tient is estimated using Cockcroft and Gault equation. For
patients undergoing hemodialysis, the pharmacist also assesses

whether a re-bolus dose should be given post-dialysis.
Therapeutic Interchange

As the number of therapeutically equivalent "me-too" agents
increase and drug costs escalate, it has created the need to
provide
management is widely met through the practice of therapeutic

high-quality, cost-effective formulary.  Formulary
interchange (TI) which can sometimes be controversial. This
method allows the substitution of equally efficacious, chemi-

cally different compounds in the same pharmacologic class of

the prescribed agent without requiring physician consent. The
medication classes in which TI most commonly occurs tend to
be classes with many "me-too" agents, such as H2-blockers,
proton-pump inhibitors, antacids, cephalosporins, quinolones,
ACE-inhibitors, ARBs, LMWHs, and statins. Tables 5 and 6
examples of TI approved by our P&T
In the case of selected antibiotic therapy, the
dose and frequency of the antibiotic may also be interchanged
based on the pharmacokinetic and pharmacologic activity of
the drug.
dependent (concentration-independent) killing, higher doses do

display
Committee.

some

For instance, since cephalosporins exhibit time-

not seem to provide greater killing. The only exceptions for
which higher doses will be required include patients weighing
>85kg and patients with endocarditis, meningitis or severe life
threatening infection. Due to the relatively long half-life of
cefazolin and metronidazole, both antibiotics can be adminis-
tered every 8 hours (vs. 6 hours) which can result in appre-
ciable cost savings for the patient and the hospital.

Various opportunities have opened up to pharmacists in im-
proving patient care. The services they provide can include
managing patients on epoetin, heparin/warfarin as well as the
task of converting antibiotics IV to PO. Concomitantly, they
can also play a part in containing health care cost as well as

reducing adverse effects related to medications.
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Abstract[]
Objective

The supply system of braille seals providing dosage information for blind patients previously established by a collaboration between Kobe
Pharmaceutical University and Hyogo Pharmaceutical Society was assessed in order to improve the drug information system for blind patients.
Method

We prepared ninety-four kinds of braille seals regarding drug usage and dosage information in braille and printed text. One and half years
after the start of this service, pharmacists in hospitals or pharmacies were surveyed by mail about the utility of the braille seals.

Results

The system consisted of the following process ; (1) If blind patients request braille seals, pharmacists in a hospital or pharmacy order the seals
from Hyogo Pharmaceutical Society by facsimile, (2) The requested braille seals are printed at the Training Center for Clinical Pharmacy in
Kobe Pharmaceutical University according to the facsimile, then (3) The braille seals are sent from Kobe Pharmaceutical University to the re-

questing institution. The response rate to the questionaire from forty-three institutions about braille seals was seventy-four percent. The majority
of patients using braille seals were patients of internal medicine. The utility of the braille seals was generally satisfactory.

Conclusion

This evaluation indicated that this basic braille information regarding drug therapy was considered useful to blind patients.

Keywords[ braille seal, dosage information
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A patient's anxious feeling caused by a sudden prescription change due to a prescription medicine taken off

the market. A case of vinpocetine, the cerebral circulation and metabolism improver.
Katsunori Yamaura, Yuji Muroya, Yutaka Ono, Nobuaki Kutsuma, Shigeo Izumi, Kazuo Kasuga

Asahi-Chouzai Co., Ltd. 1-626-1 Higashionari-cho, kita-ku, Saitama, Saitama 331-0814, Japan

(Received October 18, 2002 >
Accepted December 26, 2002

Abstractl]

Objective

The cerebral circulation and metabolism improver, vinpocetine, was taken off the market as a result of a drug efficacy review. We investigated
a patient's anxious feeling caused by a sudden prescription change concerning this event with vinpocetine.

Method

The subjects were 106 persons whose prescriptions of vinpocetine were changed by family doctor and prepared by Sumire Pharmacy of Asahi-
Chouzai Co., Ltd. The survey was conducted by a direct interview using a questionnaire form.

Results

Questionnaires were collected from 98 patients. The replacement of prescription medicines for vinpocetine were aspirin, ifenprodil, ibudilast or
no alternative medicine, and the number of patients were 40, 34, 3 or 21, respectively. Fourteen percent of the patients felt anxious about the
prescription change. The ratios of the patients who felt anxious versus patients with an alternative medicine and without an alternative medicine
were 10 and 29%, respectively. Eight percent of the patients felt that their condition had become exacerbated after the prescription change.
Conclusion

The rate of anxious feeling in patients with an alternative medicine was much lower than that seen in patients without an alternative medicine.
It was suggested that the alternative medicine would be useful to reduce the patient's anxiety accompanying a sudden prescription change.

Keywords[] vinpocetine, questionnaire, anxious feeling, prescription change, alternative medicine
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Abstract[]
Objective
To determine the effectiveness and safety on clinical outcome of oral antiplatelet therapies following intracoronary stenting.
Design

Published studies retrieved through Medline and other databases from 1966-2002. Meta-analyses evaluated the outcome and adverse clinical
events of three drug regimens used after intracoronary stenting procedures; aspirin alone vs. aspirin plus ticlopidine, aspirin vs. cilostazol and as-
pirin plus ticlopidine vs. aspirin plus cilostazol.

Main outcome measures

Major adverse cardiac events (MACE), minimal lumen diameter of diseased vessels (MLD), and adverse clinical events following intracoronary
stenting were compared and evaluated between the two study arms and expressed by the mean difference or odds ratios specific for the individ-
ual studies and meta-analytic summary for the mean difference or odds ratios.

Results

Twelve trials met inclusion criteria, and meta-analysis was performed. The combination therapy of aspirin plus ticlopidine was superior to aspirin
single therapy for outcome, but not in adverse clinical events. Cilostazol single therapy in MLD was significantly superior to aspirin single ther-
apy. In a comparison of the combination therapy of aspirin plus ticlopidine with aspirin plus cilostazol, the combination therapy of aspirin plus
cilostazol was significantly superior to that of aspirin plus ticlopidine with regards to late restenosis, additional target lesion revascularization, the
pooled MACE, MLD, leukopenia, thrombocytopenia or neutropenia, elevated aminotransferase and all pooled adverse clinical events.
Conclusion

Our results suggest that the combination therapy of aspirin plus cilostazol is superior for effectiveness, particularly in preventing late restenosis,
and in safety as compared to other oral antiplatelet therapies, aspirin and/or ticlopidine. Although cilostazol has few serious adverse clinical
events, the monitoring for increased heart rate or occurrence of arrhythmia as well as adverse clinical events needs to be done regularly.

Keywords[] antiplatelet therapy, effectiveness, major adverse cardiac events, intracoronary, stenting, meta-analysis

Introduction

ticlopidine remarkably reduces the incidence of stent-

associated thrombosis and vascular complications after coro-

With the significant progress in implantation techniques and
medical material of intracoronary stents, the use of intracoronary
stents is increasingly widespread in clinical practice. To date,
the clinical benefits of intracoronary stenting has been recog-
nized, but the problem still remains that stent-associated com-
plications such as thrombosis and late restenosis are observed
following stenting. To reduce these complications, improved
outcome of intracoronary stenting and adjunctive pharmacol-
ogical therapy is needed. Recently, the use of several oral
antiplatelet drugs have been shown to reduce the rate of stent-
associated thrombosis.””” However, these drugs have various
adverse clinical events such as bleeding.

It has been shown that antiplatelet therapy with aspirin and

nary stent implantation.” ™ Despite the widespread belief that
the combined aspirin and ticlopidine therapy reduces stent-
associated thrombosis, ticlopidine can cause serious adverse
clinical events, such as neutropenia, thrombotic thrombocytopenic
purpura (TTP) and liver dysfunction”-”?
be monitored. Cilostazol, which has been developed in Japan,
antiplatelet agent that inhibits
phosphodiesterase [ and has a more rapid onset of action

and its use needs to

is a potent selectively

than aspirin or ticlopidine and similar antiplatelet effects with
fewer serious adverse clinical events than ticlopidine.”'"

However, there is little known about the clinical effectiveness
and safety of cilostazol in comparison with other antiplatelet

agents that are used in antiplatelet therapy after intracoronary

Reprint request to: Masayuki Hashiguchi, Ph.D., Department of Medication Use Analysis and Clinical Research, Meiji Pharmaceutical University, 2-522-1 Noshio, Kiyose,

Tokyo 204-8588, Japan
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stenting.

The purpose of this study is to assess simultaneously both
the effectiveness and safety of oral antiplatelet therapies after
intracoronary artery stent implantation by the use of a meta-
analysis.

Methods

Literature Search

A comprehensive literature search was conducted using the
MEDLINE database (PubMed). All randomized and/or con-
trolled trials published on MEDLINE between January 1966
and August 2002 were examined. On MEDLINE we com-
bined a search of studies containing the keywords” aspirin”,
“ ticlopidine” ,* cilostazol” with a search using the Medical
Subject Headings (MeSH)* thrombosis” or* coronary resteno
sis” or* stents”. We attempted to identify all randomized
and/or controlled trials in both the English and Japanese lan-
guages. In addition to the electronic database search, manual
searches were carried out using reference lists from retrieved
articles. We also consulted several content experts and phar-
maceutical companies for information about the existence of
any unpublished or current trials.

Inclusion criteria

Two investigators (MH, RN) examined each paper's title
and abstract, and then the full paper if necessary. To be in-
cluded in this meta-analysis, the study had to meet all the fol-
lowing criteria: a randomized, and/or controlled trial of adults
after intracoronary artery stent implantation, include data from
the patients who successfully coronary artery stent implanta-
tion terminated, had data for minimum lumen diameters of
diseased vessels (MLD) from coronary artery angiography
procedures, include patients with clinical follow-up periods of
more than 1 month to evaluate the effectiveness.

Assessment of the quality of the literature

We evaluated the quality of the literature using the score
system developed by Morizane,” that is similar to a proce-
dure that was adopted by Downs & Black,” and Cho & Bero."
Seven major items were evaluated for each trial: study hy-
pothesis, patient selection, patient characteristics, number of
study patients, randomization and blinding, measurements and
definition of outcome, and statistical method. Quality was
graded for each of the seven items on a scale of 0-15 (total
maximum score = 100). The each item that was evaluated had
a different maximal score due the nature of the item. Three
investigators (MH, KO, RN) independently evaluated the qual-
ity with total scores for each trial being compared in order to
evaluate the quality. Differences were resolved by consensus.
The quality of the trials was classified as follows; high
(greater than 70 points), moderate (40 to 69 points), low (less
than 40 points).

Data extraction

We extracted the data for the clinical trial design used, pa-
tient characteristics, implanted stent materials, clinical follow-
up periods, antiplatelet drug and dose or dosage, and duration
of drug administration. The outcome measures assessed were
major adverse cardiac events (MACE), a composite event of
death caused by cardiac origin, myocardial infarction (MI),
acute stent thrombosis (that is, a thrombosis which occurred
within 24 hours after intracoronary artery stent implantation),
subacute stent thrombosis (that is, a thrombosis which oc-
curred over 24 hours after intracoronary artery stent implanta-
tion), late restenosis (defined as diameter stenosis >50% as
determined by angiography at follow-ups of 6 (to 9) months),
or additional target lesion revascularization (TLR), and MLD
as quantitative coronary angiographic parameter (QCA). The
adverse clinical events assessed for each treatment agent con-
sisted of findings for hemorrhage, vascular complications,
leukopenia,

thrombocytopenia, or neutropenia, skin rash,

gastro-intestinal disturbance, etc.

Statistical analysis

For MACE and adverse clinical events, we used a ratio,
where the data are expressed by an odds ratio (OR) and 95%
confidence interval (CI). Statistical significance was judged by
using OR and 95% CI. Thus if the 95% CI did not include
one, the data indicates there was statistical significance. A test
for homogeneity of pooled estimates of the data was carried
out using a Q statistic, which is referred to as a chi-square
distribution with a degree of freedom equal to the number of
studies minus 1. Statistical significance was expressed at a
level of P < 0.05. The random effect model (DerSimonian-
Laird method) was used for the data of pooled estimates
where homogeneity was not observed; otherwise, a fixed ef-
fect model (Mantel-Haenszel method) was used for the data
of pooled estimates where homogeneity was observed. To
avoid the problems of bias and instability associated with es-
timation of the odds ratios, 0.5 was added to each cell of the
fourfold table.”'® For the trails in which one arm had 0
events, we applied this rule.

For the effectiveness on MLD, the value of MLD was
treated as a continuous variable, analyzed by a general vari-
ance-based method where the data are expressed by the
weighted mean difference (WMD) and 95% CI. Statistical sig-
nificance was judged by using WMD and 95% CI. Thus if
95% CI did not include zero, the data indicates that there was
a statistical significance. A test for homogeneity of pooled es-
timates of the data was carried out using a Q statistic, which
is referred to as a chi-square distribution with degree of free-
dom equal to the number of studies minus 1. Statistical sig-
nificance was expressed at a level of P < 0.05. A random
effect model was used for the data of pooled estimates where
homogeneity was not observed; otherwise, a fixed effect
model was used for the data of pooled estimates where homo-
geneity was observed.
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Table [ Summary of twelve cinical trials

Clinical
Study Study drug, Dose (mg/d), Age (yrs) No. of pts. No.of  Elective
Reference . follow-up X Heparin therapy . Type of stent
design (o) Duration (mo) (Mean=SD)  (male/female) Lesions or ACS*
mo
ASA vs ASA+TCL
During;
ASA (325) 1 mo .
Intravenous heparin 6111 557(403/154) 595
Vs
Leon et al., 1998' R,CT 1 (10,000-15,000 U) to Elective  Palmaz-Schatz
ASA (325) 1 mo +TCL o )
maintain activated clotting 6112 546(390/156) 585
(500) 1 mo X
time of 250 — 300 sec.
During;
ASA (200) 3 mos 10,000 U bolus of heparin .
. 58(mean) 44 46 Elective
s vs with a repeat bolus of .
Park et al., 1997 CT 1-3 + Cordis
ASA (200) 3 mos +TCL 5,000 U to maintain
) o 60(mean) 66 69 ACS
(500) 1 mo activated clotting time of
>250 sec.
During; Palmaz-Schatz
ASA (325)Longterm A bolus of 10,000 U Gianturco-Roubin
o 5711 264 (226/38) 348 Elective 5
. 1o vs heparin with a repeat bolus Wiktor
Albiero et al., 1997 CT** 1-4 . +
ASA (325)Longterm 5000 U to maintain Micro
. . . 58=10 537(478/59) 737 ACS
+TCL(500) 1 mo activated clotting time > Wall
250 sec. Cordis
During; Palmaz-Schatz
ASA (325) indefinitely A bolus of 10,000 U Gianturco-Roubin
. ) . 58+10 103(92/11) 131 Elective i
20 vs heparin, with an additional Wiktor
Hall et al., 1996~ R,CT 1 +
ASA (325) 5 days +TCL  bolus 5000 U to maintain Micro
. . . 57%9 123(108/15) 163 ACS
(500) 1 mo activated clotting time > Wall
250 sec. Cordis
ASA vs CLZ
Pre;
Heparin (100 U/kg weight)
intravenously, followed by
ASA (243), NR drip infusion to maintain 619 17(13/4) 23
Yamasaki et al., 19982 R,CT 6 'S activated clotting time of Elective  Palmaz-Schatz
CLZ (200), NR >200 sec., until PT reached 62+9 18(17/1) 22
at least 16 sec. (Warfarin
was started the next day
and continued for 1 month)
ASA (81), NR During; 63+8 40(33/7) 45
Kunishima et al., 1997% R,CT 9 Vs Heparin 10,000 U Elective  Palmaz-Schatz
CLZ (200), NR intravenously 62+9 30(22/8) 37
ASA+TCL vs ASA+CLZ
ASA (81) +TCL (200) P Palmaz-Schatz
re;
6mos . 69+9 65(54/11) 65 GFX
o . Intravenously with bolus )
Kamishirado et al.,2002~" R, CT 6 Vs . Elective ~ NIR
5,000-10,000  units  of X
ASA (81) +CLZ (200) . 65+10 65(53/12) 65 Multi-Link
heparin i
6mos Wiktor
Pre;
ASA (81-162), NR Intravenously, heparin (100
+TCL (200) 6mos Ul/kg weight). 6210 65(51/14) 67
Kozuma et al., 2001% R,CT 12 Vs During; Elective  Palmaz-Schatz
ASA (81-162), NR Continuous  infusion to 62+9 65(61/4) 71
+CLZ (200) 6mos maintain activated clotting

time of >250 sec.

0 36 (140)0
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(Table O continued)

. During;
ASA (200) indefinitely

Intravenous bolus dose of

+TCL (500) 1mo o 59+9 201(151/50) 240 CrossFlex
25 10,000 L.U. of heparin with .
Park SW et al., 2000~ R,CT 6 vs Elective ~ GFX
. . a repeat bolus of 5,000 U
ASA (200) indefinitely o i 5949 208(148/60) 254 NIR
to  maintain  activated
+CLZ (200) 6mos o
clotting time of >250 sec.
. ) During;
ASA (200) indefinitely
Intravenous bolus dose of
+TCL (500) Imo o 5949 243(186/57) 297 CrossFlex
2% 10,000 I.U. of heparin with .
Park et al., 1999 R,CT 1 vs Elective  GFX
. X a repeat bolus of 5,000 U
ASA (200) indefinitely o ) 59+10 247(177/70) 308 NIR
to  maintain  activated
+CLZ (200) 6mos o
clotting time of  >250 sec.
. Gianturco-Roubin II
During;
) ) AVE GFX
ASA (100) indefinitely ~ Intravenous bolus dose of
o JOSTENT
+TCL (500) 1mo 10,000 L.U. of heparin (if 58*10 149(110/39) 167 Elective NIR
Yoon et al., 1999%7 R,CT 1 Vs necessary, a repeat bolus of +
. . L Palmaz-Schatz
ASA (100) indefinitely 5,000 U maintain 59+10 147(108/39) 163 ACS i
. . . Cordis CrossFlex
+CLZ (200) Imo activated clotting time of
AVE Micro Stent II
>300 sec).
Magic Wallstent
Pre:
Intravenous bolus infusion
ASA (243) 6mos +TCL
of 150 U/kg of heparin
(200) 1mo Post 6014 25(20/5) 25
ost;
Ochiai et al., 1999 R,CT 6 vs ) ) ACS Palmaz-Schatz
Continuous  intravenous
ASA (243) 6mos +CLZ X 6110 25(20/5) 25
infusion of 150 U/kg/day
(200) 6mos

of heparin continued for 72

h

ASA=aspirin, TCL=ticlopidine, CLZ~=cilostazol,; R=randomized, CT=controlled trial; NR=not reported, *ACS= acute coronary syndrome including emergency, ** Partially randomized

Results
Data abstraction

Of the 422 clinical trials we reviewed, 12 met our criteria
for the effectiveness and safety of antiplatelet therapy. Four of
12 studies dealt with the effectiveness and safety of aspirin
vs. aspirin plus ticlopidine, two dealt with aspirin vs.
cilostazol, and the remaining six dealt with aspirin plus
ticlopidine vs. aspirin plus cilostazol. Table 1 shows the sum-
mary of twelve clinical trials that met inclusion criteria. All
studies were published between 1996 and 2002 and had 1-12
months of clinical follow-up periods. A total of 3850 patients
with 4548 lesions were included in the studies. The doses of
aspirin ranged from 81 to 325 mg/day, that for ticlopidine
ranged from 200 to 500 mg/day, and that for cilostazol was

200 mg/day.

Assessment of quality of literatures

The results of quality score for the literature were as fol-
lows. Two of four papers studied for comparing aspirin with
aspirin plus ticlopidine scored high quality (greater than 70
points), and the other two papers scored moderate quality (40-
69 points); Leon et al.'”” (76 points), Park et al."” (62 points),
Albiero et al."” (66 points), Hall et al.”” (75 points). Two pa-
pers studied that compared aspirin with cilostazol scored mod-
erate quality (40-69 points); Yamazaki et al.”” (68 points),

Kunishima et al.™ (69 points). All six papers studied that

37

compared aspirin plus ticlopidine with aspirin plus cilostazol

23)

scored high quality (greater than 70 points); Kamishirado et al.
(77 points), Kozuma et al*® (73 points), Park et al™ (79
points), Park et al* (73 points), Yoon et al.”” (75 points),
Ochiai et al®™® (71 points). All of the studies used in this
meta-analysis were judged as being of appropriate literature
quality with regards to the feasibility of combining the data.

Effectiveness of aspirin vs. aspirin plus ticlopidine

Our literature search identified four trials. Figure 1 shows
the OR for MACE for the outcome between aspirin and com-
bined aspirin with ticlopidine therapy. For the rate of patients'
death due to cardiac event, MI, acute stent thrombosis,
subacute stent thrombosis, and additional TLR during clinical
follow-up periods, each meta-analysis showed a statistical sig-
nificant difference between the two therapies, with the excep-
tion for acute stent thrombosis. For the pooled results of the
total outcome parameters described above, there was a statisti-
cal significant difference between the two therapies (summary
OR 0.34, 95% CI 0.23 to 0.50).

Figure 2 shows the differences between aspirin and com-
bined aspirin with ticlopidine therapy with regards to the
changes in MLD at the end of the study. This meta-analysis
failed to show even a slight a statistical significant difference
between the two therapies, but there was a tendency that the
combined aspirin with ticlopidine therapy was more effective
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ASA _ ASA+TCL

Reference = " Outcome OR [95%CI ]
1)Death
Leon et al, 1998" 1/557  0/546 —_— 0.34 [0.01,8.35]
Park et al, 1997 1/44 0/66 —_— 459 [0.18,115.18]
Albiero et al, 1997'"° 3/264  1/537 + 4 0.16 [0.02,1.57]
Hall et al, 1996%° 3/103 0/123 — 0.12 [0.01,2.28]
Total 8/968  1/1272 —— 0.18 [0.04,0.73]
2)Myocardial infarction
Leon et al, 1998" 15/557  3/546 —— 0.20 [0.06,0.69]
Park et al, 1997 1/44 0/66 — 4,59 [0.18,115.18)
Albiero et al, 1997"° 5/264  10/537 —— 0.98 [0.33,2.91]
Hall et al, 1996%° 4/103  1/123 —— 0.20 [0.02,1.84]
Total 25/968 14/1272 o 0.39 [0.20,0.77]
3) Acute stent thrombosis
Park et al, 1997' 0/44 0/66 —_— 0.67 [0.01,34.35]
Albiero et al, 1997'° 0/264  3/537 e 3.47[0.18,67.31]
Hall et al, 1996%° 0/103  0/123 —— 0.84 [0.02,42.61]
Total 0/411  3/726 —t— 1.76 [0.26,11.65]
4) Subacute stent thrombosis
Leon et al, 1998' 16/557  3/546 —a— 0.19 [0.05,0.64]
Park et al, 1997'® 3/44 0/66 —_— 0.09 [0.01,1.77]
Albiero et al, 1997" 5/264  7/531 = 0.68 [0.22,2.18]
Hall et al, 1996%° 3/103  1/128 i 0.27 [0.03,2.67]
Total 27/968  11/1272 —— 029 [0.14.0.60]
5) Additional TLR
Leon et al, 1998' 19/657  3/546 —— 0.16 [0.05,0.54]
Albiero et al, 1997"° 4/264  7/537 —— 0.86 [0.25,2.96]
Hall et al, 1996%° 2/103  1/123 — 0.41 [0.04,4.63]
Total 25/924  11/1206 g 0.23 [0.14,0.38]
Total of all outcomes described above 85/4239 40/5748 L4 0.34 [0.23,0.50]

0.001 001 0.1 1 10 100 1000

ASA+TCL Odds Ratio ASA
Favors Favors

Figure 1. The odds ratio for major adverse cardiac events (MACE) for the outcome between aspirin and combined as-

pirin with ticlopidine therapy.

ASA = aspirin, TCL = ticlopidine, OR = odds ratio, TLR = target lesion revascularization

than aspirin single therapy.

Adverse clinical events for aspirin vs. aspirin plus ticlopidine

Assessment of adverse clinical events that compared the
rate of adverse clinical events between aspirin single therapy
and combined aspirin with ticlopidine therapy included three
clinical trials. Figure 3 shows OR in the adverse clinical
events between the two therapies. For the rates of leukopenia,
thrombocytopenia or neutropenia, skin rash, and vascular com-
plication, this meta-analysis found no significant differences
between the therapies. However, the meta-analysis for bleed-
ing showed a statistical significant difference between the

therapies. The pooled results obtained by adding the data for
gastrointestinal disturbance, bleeding, and cerebrovascular acci-
dent to the above data did not exhibit even a slight statistical
significant difference between the therapies (summary OR
1.53, 95% CI 0.87 to 2.71), although the OR for aspirin plus
ticlopidine was slightly worse.

Effectiveness of aspirin vs. cilostazol

Our literature search identified two trials, and Figure 4
shows OR for MACE for the outcome between aspirin single
therapy and cilostazol single therapy. The pooled results ob-
tained by combining the rate of patients' death due to cardiac
event, subacute thrombosis, and late restenosis during clinical
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A SA+T
Reference A A *MS;‘(SD) Minimal lumen diameter of diseased vessel (mm) WMD [95%C]
Leonotal, 1998”7 595  280(040) 585  2.80(043) 0.00 [-0.05,0.05]

Park et al, 1997'® 46 3.80(0.40) 69 3.80(0.40) 0.00 [-0.15,0.15]
Albiero et al, 1997'° 348 309(0.51) 737  3.23(0.56) —— 0.14 [0.07,021]
Hall et al, 19962 131 306(046) 163  2.99(0.52) —— -0.07 [-0.18,0.04]
Total 1120 319 1554 321 —— 0,03 [-0.01,0.07)
-0.2 -0.1 0 0.1 0.2 03
ASA Favors WMD ASA+TCL Favors

Figure 2. The difference between aspirin and combined aspirin with ticlopidine therapy with regards to the change in
minimal lumen diameters of diseased vessels (MLD) at the end of the study.

ASA = aspirin, TCL = ticlopidine, WMD = weighted mean difference

ASA

Reference _ASA+TCL Adverse clinical events OR [95%CI]
n/N n/N
1)Bleeding
Leon et al, 1998"7 10/557 30/546 —— 3.18 [1.54,6.57]
Hall et al, 1996%° 0/103 0/123 J 0.84 [0.02,42.61]
Total 10/660 30/669 —— 2.97 [1.28,6.90)]
2) Cerebrovascular accident
Leon et al, 1998"7 2/557 0/546 ——T 0.20 [0.01,4.24]
3)Vascular complications
Leon et al, 19987 2/557 11/546 —— 5.71 [1.26,25.86]
Albiero et al, 1997' 2/264 1/537 — 0.25 [0.02,2.72]
Hall et al, 1996%° 1/103 0/123 ol — 0.28 [0.01,6.86]
Total 5/924 12/1206 —— 067 [0.22,2.01]
4) Leukopenia, Thrombocytopenia, Neutropenia
Leon et al, 1998' 1/557 3/546 — 3.07 [0.32,29.62]
Albiero et al, 1997' 0/264 3/537 —T 3.46 [0.18,67.31]
Hall et al, 1996%° 0/103 17123 = 253 [0.10,62.89]
Total 1/924 7/1206 —— 3.04 [0.47,19.66]
5) Skin rash
Albiero et al, 1997' 0/264 5/537 —_— 5.46 [0.30,99.19]
Hall et al, 1996%° 0/103 2/123 —_— 4.26 [0.20,89.73]
Total 0/367 7/660 — 4.89 [0.39,61.21]
6) Gastrointestinal disturbance
Albiero et al, 1997" 0/264 2/537 L i — 2.47[0.12,51.63]
Total of all events described above 18/3696 58/4824 - 1.53 [0.87,2.71]
001 0.1 1 10 100
ASA Worse 0Odds Ratio ASA+TCL Worse

Figure 3. The odds ratio for the adverse clinical events between aspirin and combined aspirin with ticlopidine therapy.

ASA = aspirin, TCL = ticlopidine, OR = odds ratio

follow-up periods did not show a statistical significant differ-
ence between therapies, although was a tendency for cilostazol
results to be better than aspirin. Figure 5 shows the differ-
ences between aspirin single therapy and cilostazol single
therapy for changes in MLD at the end of the study. The
meta-analysis for the MLD showed a statistical significant
benefit of cilostazol (summary WMD 0.48 mm, 95% CI 0.26
to 0.71).

Adverse clinical events of aspirin vs. cilostazol

For assessment of adverse clinical events between aspirin
and cilostazol, only two adverse clinical events were men-
tioned; vascular complication (OR [95% CI]:0.32 [0.01, 8.25])
by Yamasaki et al” and hemorrhagic complication (OR [95%
CIJ:1.21 [0.02, 62.63]) by Kunishima et al.*” There were no
statistical significant differences between aspirin and cilostazol
single therapy for both adverse clinical events (summary OR
0.53, 95% CI 0.05 to 5.92).
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ASA cLz OR[95% CI]

Reference n/N n/N Outcome
1) Death L

Kunishima et al 1997 0/40 0/30 = 1.33[0.03, 68.83]
2) Subacute thrombosis

Yamasaki et al 19987 0/21 0/22 b 0.960.02, 50.34]

Kunishima et al 19972 1/45 0/37 —i i 0.40[0.02, 10.00]

[ . 1

Total 1/66 0/59 F ¢ - 0.40[0.02, 10.00]
3) Late restenosis

Kunishima et al 19972 11/41 3/35 —— 0.26[0.06, 1.01]
Total of all outcomes described above 12/147 3/124 I 0.34[0.11, 1.05]

0.01 0.1 1 10 100
CLZ Favors Odds Ratio ASA Favors

Figure 4. The odds ratio for major adverse cardiac events (MACE) for the outcome between aspirin single therapy and

cilostazol single therapy.
ASA = aspirin, CLZ = cilostazol, OR = odds ratio

CcLz
Mean(SD)

Referen ASA
n Mean(SD) n

Minimal lumen diameter of diseased vessel (mm)

WMD [95%CI]

Yamasaki et al, 1998%' 21 1.99051) 22 2.49(0.40) —— 050 [0.23,0.77]
Kunishima et al, 1997% 41 189(1.08) 35  2.34(0.74) = ' 0.45 [0.04,0.86]
Total 62 1.94 57 242 —— 0.48 [0.26,0.71]

-0.2 0 02 04 06 08 1

ASA Favors WMD(mm) CLZ Favors

Figure 5. The differences between aspirin single therapy and cilostazol single therapy with regards to changes in minimal
lumen diameters of diseased vessels (MLD) at the end of the study.

ASA = aspirin, CLZ = cilostazol, WMD = weighted mean difference

Effectiveness of aspirin plus ticlopidine vs. aspirin  plus
cilostazol

Our literature search identified six trials, and Figure 6
shows OR for MACE for the outcome between the combined
aspirin with ticlopidine therapy and the combined aspirin with
cilostazol therapy. Each meta-analysis for 4 outcomes except
for late restenosis and additional TLR did not show statistical
significant differences. But, the pooled results obtained by
combining all outcomes showed a statistical significant differ-
ence between therapies (summary OR 0.65, 95% CI 0.50 to
0.83). Figure 7 shows the differences between the combined
aspirin with ticlopidine therapy and the combined aspirin with
cilostazol therapy for changes in MLD at the end of the
study. The result of meta-analysis for MLD showed a statisti-
cal significant difference between the two therapies and a
benefit of the combined aspirin with cilostazol therapy over
the combined aspirin with ticlopidine therapy (summary WMD
0.07 mm, 95% CI 0.03 to 0.11).

Adverse clinical events of aspirin plus ticlopidine vs. aspirin
plus cilostazol

Assessment of adverse clinical events that compared the in-
cidence of adverse clinical events between combined aspirin
with ticlopidine therapy and combined aspirin with cilostazol
therapy included six clinical trials. Figure 8 shows OR for
the adverse clinical events between combined aspirin with
ticlopidine therapy and combined aspirin with cilostazol ther-
apy. The results of the meta-analysis for each adverse event,
except for the rate of leukopenia, thrombocytopenia, or
neutropenia, and elevated aminotransferase, showed no statisti-
cal significant differences between the therapies. The pooled
results obtained by combining all events showed a statistical
significant difference between the therapies (summary OR
0.40, 95% CI 0.28 to 0.58). This suggests that combined aspi-
rin with cilostazol therapy has less adverse clinical events
than that seen for the combined aspirin with ticlopidine ther-

apy.
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ASA+TCL ASA+CLZ

Reference _— Outcome OR [95%CI]
n n
1) Death

L —_—e
Kamishirado et al, 2002%° 1/65 0/65 0.33 [0.01,8.21]
Kozuma et al, 2001%* 1/52 0/53 —_— 0.32 [0.01,8.06]
Park et al, 2000” 4/201  2/208 —at 0.48 [0.09,2.64]
Park et al, 1999%° 0/243  0/247 —_— 0.98 [0.02,49.78]
Yoon et al, 1999’ 1/149 0/147 —_— 0.34 [0.01,8.31]
Ochiai et al, 1999% 2/25 2/25 —— 1.00 [0.13,7.72]
Total 9/735  4/745 —o—H 0.53 [0.19,1.45)

2)Myocardial infarction

Kamishirado et al, 2002% 0/65 0/65 —_——y 1.00 [0.02,51.16]
Kozuma et al, 2001%* 1/52 0/53 —— 0.32 [0.01,8.06]
Park et al, 2000%° 21/201  15/208 ] 0.67 [0.33,1.33]
Park et al, 1999%° 1/243 2/247 —t 1.98 [0.18,21.93]
Yoon et al, 1999% 2/149  2/147 —t— 1.01 [0.14,7.29]
Total 25/710  19/720 o 0.73 [0.40,1.34]

3)Acute stent thrombosis

Kamishirado et al, 2002% 0/65 0/65 —_—— 1.00 [0.02,51.16]
Park et al, 2000%° 0/201  0/208 —_—— 0.97 [0.02,48.94]
Park et al, 1999%° 1/243  0/247 — 0.33 [0.01,8.06]
Yoon et al, 1999% 0/149  0/147 —_—y 1.01 [0.02,51.42]

Total 1/658  0/667 —— 0.66 [0.11,3.95)

4) Subacute stent thrombosis

Kamishirado et al, 2002%° 2/65 0/65 —_—— 0.19 [0.01,4.12]
Kozuma et al, 2001%* 1/60 0/59 —_—a 0.33 [0.01,8.40]
Park et al, 20002 0/201  0/208 —_— 0.97 [0.02,48.94]
Park et al, 1999%° 0/243  2/247 _ 4.96 [0.24.103.84]
Yoon et al, 19997 17149 1/147 _t 1.01 [0.06,16.36]
Total 4/718  3/726 = 0.8300.25.2.74]
5) Late restenosis
Kamishirado et al, 20022 17/57 7/54 —a—{ 0.35 [0.13,0.93]
Park et al, 2000 65/240  58/254 L | 0.80 [0.53,1.20]
Ochiai et al, 1999 5/25 0/25 —— 0.07 [0.01,1.40]
Total 87/322  65/333 Lg 0.56 [0.41,0.78]
6) Additional TLR
Kamishirado et al, 2002% 12/57  4/54 —— 0.30 [0.09,0.99]
Kozuma et al, 2001** 3/58 3/56 —— 1.04 [0.20,5.37]
Park et al, 2000”° 13/201  11/208 . 0.81 [0.35,1.85]
Yoon et al, 199977 1/149 17147 —— 1.01 [0.06,16.36]
Ochiai et al, 1999 4/25 0/25 | 0.09 [0.01.1.84]
Total 33/490  19/490 gl 0.44 [0.27,0.72]
Total of all outcomes described above 159/3633 110/3681 ] 0.65 [0.50,0.83]
0001 001 0.1 1 10 100 1000
NS omrae AT

Figure 6. The odds ratio for major adverse cardiac events (MACE) for the outcome between the combined aspirin with
ticlopidine therapy and the combined aspirin with cilostazol therapy.
ASA = aspirin, TCL = ticlopidine, CLZ = cilostazol, OR = odds ratio, TLR = target lesion revascularization
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Referen ASA+TCL ASA+CLZ

Minimal lumen diameter of diseased vessel (mm)

WMD [95%CI)

n Mean(SD) n Mean(SD)
Kamishirado et al, 2002”° 57 199(0.75) 54  235(0.53) — 0.36 [0.12,0.60]
Kozuma et al, 2001% 58 158(071) 61  1.95(0.72) —_— 0.37 [0.11,0.63]
Park et al, 20007 240 193(087) 254  212(087) —— 0.19 [0.04,0.34]
Park et al, 1999°° 297 322(055) 308  3.25(051) —H— 0.03 [-0.050.11]
Yoon et al, 199977 184 2.98(0.43) 179 2.96(0.45) —— -0.02 [-0.11,0.07]
Ochiai et al, 1999% 25  202072) 25 2.24(0.42) = 0.22 [-0.11,0.55]
Total 861 229 881 248 0.07 [0.03,0.11]

-02

ASA+TCL Favors

0

0.2 04 0.6 08

WMD (mm) ASA+CLZ Favors

Figure 7. The difference between the combined aspirin with ticlopidine therapy and the combined aspirin with cilostazol
therapy with regards to changes in minimal lumen diameters of diseased vessels (MLD) at the end of the study.
ASA = aspirin, TCL = ticlopidine, CLZ = cilostazol, WMD = weighted mean difference

Discussion

Antiplatelet such as and

cilostazol have different mechanisms of action, and they are

agents aspirin, ticlopidine,
mainly used individually or in combination for antiplatelet
therapy in the area of coronary interventions. Aspirin exerts
its effect on reducing thrombotic events by inhibiting the
cyclooxygenase activity of prostaglandin synthesis. Ticlopidine,
a thienopyridine, affects platelet activity by irreversibly block-
ing the binding of fibrinogen to platelets and blocks platelet
aggregation. It is known that the neointimal formation plays
a major role in the restenotic process in stented coronary seg-
ments.”” Cilostazol acts by inhibiting phosphodiesterase []
and the subsequent rise in cAMP leads to inhibition of
phospholipase and cyclooxygenase.

To our knowledge, to date there have been no reports that
have studied the systematical comparison of the effectiveness
safety after
antiplatelet therapies that use the three antiplatelet agents, as-

and intracoronary stent implantation of the
pirin, ticlopidine, and cilostazol. Therefore, we evaluated the
effectiveness and safety on clinical outcome of these three
antiplatelet agents (aspirin, ticlopidine, cilostazol) after coro-
nary artery stent implantation by reviewing the systematic lit-
erature survey and by performing a meta-analysis technique.

The quality of all studies we used were classified as having
high to moderate scores (62 to 79 points) according to the
score system for the validity of literature in clinical trials. The
scores did not have extremely high points, which might be
why all studies were open label trials.

For the MACE data (Figure 1), the result of the meta-
analysis for each outcome between aspirin and aspirin plus
ticlopidine showed statistical significance differences, except
for acute stent thrombosis. Aspirin plus ticlopidine has no su-
periority in the prevention of acute thrombosis that occurs
within 24 hours after stent implantation as compared to aspi-
rin alone, but has superiority in the prevention of subacute
thrombosis that occurs after one to 30 days. Ticlopidine needs
at least 2 days to reach effective therapeutic concentrations in

**Y and the agent has a slow onset for the expression of

vivo
maximum pharmacodynamic effect. This might be a reason
that ticlopidine did not work for acute stent thrombosis.

For MACE in the pooled results of all outcomes (Figure 4),
cilostazol showed a tendency to be more effective than aspirin
for the total pooled data and late restenosis, although there
were no statistical differences. However, we could not effec-
tively use the above results, because there were only two re-
ports and the number of patients studied was too small. In the
comparison with aspirin plus ticlopidine and aspirin plus
cilostazol for MACE (Figure 6), there were no statistical sig-
nificant differences in the outcome between the two therapies
except for late restenosis and additional TLR in each analysis.
For each of the total OR, there was a slight favorable shift to
the combined aspirin plus cilostazol side suggesting a ten-
dency that the combination therapy of aspirin plus cilostazol
is more effective than that of aspirin plus ticlopidine. But
when the data were combined and pooled, the result suggests
that the combination therapy of aspirin plus cilostazol was
more effective than that of aspirin plus ticlopidine. It is
known that the maximal antiplatelet effect for cilostazol oc-
curs within 1 day.” Thus this might be considered as the rea-
son that cilostazol had a tendency to be more effective than
ticlopidine for acute stent thrombosis, although we found no
statistical significance different between them.

We could not find any clear difference in the rate of
subacute thrombosis between elective and emergency proce-
dures, regardless of the fact that subacute thrombosis is
known to have a higher incidence in emergency as opposed
to elective stent implantations.™

In the evaluations of MLD that compared the combination
therapy of aspirin plus ticlopidine with aspirin alone (Figure 2),
we found a tendency of effectiveness for the combination
therapy of aspirin plus ticlopidine. The study by Albiero et al.'”
documented a significant effectiveness of aspirin plus ticlopidine,
but Leon et al.'” and Park et al."® could not find any differ-
ences between the two drugs. On the other hand, Hall et al.*”
showed there was a tendency of less effectiveness for the
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ASA+TCL ASA+CLZ

Reference e Adverse clinical events OR [95%C1]
1)Bleeding
Kamishirado et al, 2002%° 0/65 0/65 —_—_ 1.00 [0.02,51.16]
Park et al, 1999%° 2/243 2/247 —_— 0.98 [0.14,7.04]
Yoon et al, 1999°7 1/149 1/147 —_—— 1.01 [0.06,16.36]
Ochiai et al, 1999%° 0/25 0/25 . 1.00 [0.02,52.37]
Total 3/482 3/484 —— 099 (0.25,4.00)
2)Intracranial hemorrhage, Cerebral hemorrhage
Kamishirado et al, 2002”° 0/65 0/65 —_— 1.00 [0.02,51.16]
Park et al, 2000° 1/201 0/208 —— 0.32 [0.01,7.92]
Park et al, 1999% 1/243 0/247 —_—— 0.33 [0.01,8.06]
Yoon et al, 1999”7 0/149 0/147 —_— 1.01 [0.02,51.42)
Total 2/658 0/667 —1— 0.49 (0.09,2.69)
3) Vascular complications
Yoon et al, 19997 2/149 1/147 —_—— 050 [0.05,5.61]
Kamishirado et al, 2002”° 1/65 0/65 [ — 033 [0.01,8.21]
Total 3/214 1/212 ——— 0.43 [0.06,2.93]
4) Leukopenia, Thrombocytopenia, Neutropenia
Kamishirado et al, 20022 1/65 0/65 —_— 0.33[0.01.8.21]
Park et al, 2000” 2/201 0/208 —a—— 0.19 [0.01,4.01]
Park et al, 1999 4/243 0/247 —_—— 0.11[0.01,201]
Yoon et al, 19992’ 2/149 0/147 _— 0.20 [0.01,4.20]
Ochiai et al, 1999 0/25 0/25 —_—— 1.00 [0.02,52.37)
Total 9/683 0/692 —— 0.21 [0.05,0.84]
5)Skin rash
Kozuma et al, 20012 4/58 1/56 — 025 [0.03,2.27]
Park et al, 2000% 0/201 5/208 | e — 10.89 [0.60,198.30]
Park et al, 1999%° 7/243 5/241 i 0.70 [0.22,2.23]
Yoon et al, 19992 1/149 0/147 ——— 0.34 [0.01,8.31]
Total 12/651 11/658 —— 0.92 [0.41,2.02]
6) Gastrointestinal disturbance
Park et al, 2000% 5/201 8/208 o 1,57 [0.50,4.88]
Park et al, 1999%° 5/243 8/247 i 1.59 [0.51,4.94]
Yoon et al, 19997 1/149 1/147 —_— 1.01 [0.06.16.36)
Total 11/593 17/602 HO— 1.53[0.71,3.30]
7) Elevated aminotransferase
Kamishirado et al, 2002”° /65 0/65 —— 0.06 [0.01,1.07]
Kozuma et al, 20017 2/58 1/56 - 051 [0.04,5.78]
Park et al, 2000 1/201 0/208 T 032 [0.01,7.92]
Park et al, 1999%° 1/243 0/247 | 0.33[0.01,8.06]
Ochiai et al, 1999° 0/25 0/25 —_— 1.00 [0.02,52.37]
Total 11/592 1/601 —— 0.22 [0.06,0.79]
8) Tachycardia,Palpitation
Kamishirado et al, 2002% 0/65 T aes —_— 5.16 (0.24,109.56]
Kozuma et al, 2001%* 0/58 1/56 — 316 [0.13,79.28)
Total 0/123 3/121 ——— 4.16 [046.37.81]
Total of all events described above 51/3996 36/4037 L4 0.40 [0.28,0.58]
L L L )
0.001 0.1 10 1000
ASA+TCL Odds Ratio ASA+CLZ
Worse Worse

Figure 8. The odds ratio for the adverse clinical events between combined aspirin with ticlopidine therapy and combined

aspirin with cilostazol therapy.
ASA = aspirin, TCL = ticlopidine, CLZ = cilostazol, OR = odds ratio
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combination therapy, although it was found to be essentially
equal to the ticlopidine single therapy, due to the shortness (5
days) of the duration of aspirin administration in their combi-
nation therapy. For the comparison of aspirin with cilostazol
(Figure 5), cilostazol was found to be more effective than as-
pirin, although the clinical follow-up periods were different (6
months vs. 9 months). In addition, it was suggested that
cilostazol maintains the dilating effect on the diameter of ves-
sels for a longer time after the stent is implanted as compared
with aspirin. For the comparison of the combination therapy
of aspirin plus ticlopidine and aspirin plus cilostazol, meta-
analysis in MLD suggested that the combination therapy of
aspirin plus cilostazol was more effective than that of aspirin
plus ticlopidine (Figure 7). The administration periods for
cilostazol was 1 month in the study by Yoon et al.,” while
it was 6 months in Kamishirado et al.,”” Kozuma et al.*”

Park et al.,” Park et al’® and Ochiai et al”® The study of
Ochiai et al.”® did not show a statistical significant difference,
probably due to the small sample size and large variation.
MLD in the study of Park et al’® was evaluated for only 1
month. We also found a tendency in this study, with regards
to MLD, that administration of cilostazol for 6 months was
superior to that of only 1 month or that with 6 months ad-
ministration periods for ticlopidine. These findings suggest
that the combination therapy of aspirin plus cilostazol has ef-
fectiveness in maintaining the diameter of vessels for a long
time after stent implantation, but only when cilostazol is ad-
ministered for 6 months. Thus, the long-term (6 month) ad-
ministration of cilostazol is
suggest the beneficial effect of cilostazol in MLD, Ilate
restenosis and additional TLR after stenting as compared with
aspirin or ticlopidine. The reason for this different effect is

recommended. These results

not yet known. There is the possibility that cilostazol may in-
hibit smooth muscle cell proliferation by acting on the
phosphodiesterase [ ,”” heparin-binding epidermal growth
factor-like growth factor,” or platelet-derived growth factors™
because neointimal formation plays a major role in the
restenotic process in stented coronary segments.

For the examination of adverse clinical events between as-
pirin single therapy and combination therapy of aspirin plus
ticlopidine (Figure 3), the pooled results were analyzed for all
events that showed that the rate of adverse clinical events in
the combination therapy of aspirin plus ticlopidine were larger
than that for aspirin single therapy.

Ticlopidine has a well-known serious adverse hepatic im-
pairment. The meta-analysis for elevated aminotransferase
showed a statistical significant difference between aspirin plus
ticlopidine and aspirin plus cilostazol, and that the rate of oc-
currence for aspirin plus cilostazol was less than that of aspi-
rin plus ticlopidine (Figure 8). Usually, it occurs most
frequently within the first 2-4 weeks after ticlopidine admini-
stration. The duration of ticlopidine administration for all
studies analyzed was for 1 month or less with the exception
of studies by Kamishirado et al.”® and Kozuma et al*® (6
months). There were no cases of severe hepatic failure re-
ported.

In this study, the rates of bleeding and/or intracranial hem-
0% in
cilostazol single therapy, 0.3-4.5% in the combination therapy

orthage were 0-1.5% in aspirin single therapy,
of aspirin plus ticlopidine, and 0-0.6% for the combination
therapy of aspirin plus cilostazol. These results confirm the
low incidence of bleeding and/or intracranial hemorrhage with
the use of cilostazol as an antiplatelet agent, as compared
with aspirin or ticlopidine. Cilostazol has been known to in-
crease the heart rate and there is a positive cardiac inotropic
effect secondary to phosphodiesterase inhibition.”” This study
a high
tachycardia or palpitations in treatments with aspirin plus

also documented a tendency for incidence of
cilostazol, although a statistical significant difference was not
found. The pooled results for adverse clinical events suggested
a statistical significant difference, and the rate of adverse
clinical events for the combination therapy of aspirin plus
cilostazol is less than that of aspirin plus ticlopidine (Figure 8).
As mentioned above, these results suggest that for the effec-
tiveness and safety after intracoronary stent implantation, the
combination therapy of aspirin plus cilostazol is much better
than the other therapies discussed above.

The Ministry of Health, Labour and Welfare in Japan has
published“ Dissemination of emergency safety information
(the dear doctor letter)” for ticlopidine preparation, once
again, and is recommending the monitoring of complete blood
count and hepatic enzyme level be done periodically to pre-
vent severe adverse events.”® As compared with ticlopidine,
cilostazol may be safer as an antiplatelet therapy for preven-
tion of coronary events after coronary stent implantation be-
cause cilostazol has no serious adverse clinical events and
does not require monitoring of complete blood count and he-
patic enzyme levels periodically, and it can additionally be
administered for a long period of time. Accordingly, the com-
bination therapy of aspirin plus cilostazol is the best therapy
among the four therapies (aspirin single therapy, cilostazol
therapy,
ticlopidine, or

single the combination therapy of aspirin plus

the combination therapy of aspirin plus
cilostazol ) with regards to the effectiveness and safety.

Recent studies have shown that stent designs influence
long-term angiographic outcome.”*” In this meta-analysis, the
implanted stent designs were different among the trials. We
did not analyze the data collected by taking stent designs into
a consideration. Thus, we might need to carefully evaluate
these results from this point of view.

Recently, adjunctive use of glycoprotein (GP) Ub/U a in-
hibitors is highly valued in combination with intracoronary
stents because the GP Ub/0 a receptor on platelets play a key
role in the" final common pathway” of platelet-thrombus for-
mation. Several trials*’ that used intravenous GP Ob/0 a in-
hibitors benefit as
percutaneous coronary intervention, particular in patients with

have documented its an adjunct to
unstable angina or other high-risk factors.”” However, evi-
dence that GP Ub/U a inhibitors reduce the frequency of late
restenosis has not yet been established. Therefore, further
studies are needed to clarify which of the two, oral cilostazol
or intravenous GP b/ a inhibitors, are more effective.
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In conclusion, we reviewed studies published until August
2002 and performed meta-analysis for determining the effec-
tiveness and safety of oral antiplatelet therapy in 12 clinical
studies. From our analysis, the combination therapy of aspirin
plus cilostazol was considered to be superior with regards to
the effectiveness and safety as compared to other oral platelet
therapies with aspirin and/or ticlopidine. Although cilostazol
has few serious adverse clinical events, monitoring for in-
creased heart rate or occurrence of arrhythmia as well as ad-
verse clinical events needs to be done regularly.
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Abstract[]

Objective

Although aspirin has been widely used to prevent coronary heart disease (CHD), there is little documented evidence regarding the effects of as-
pirin on the risk of CHD in women. The purpose of this study was to estimate the gender-specific relationship between treatment with aspirin
and prevention for CHD, particularly in women.

Design

We performed a gender-based meta-analysis of the effects of aspirin for the prevention of death from CHD and fatal or nonfatal myocardial in-
farction (MI).

Methods

We searched the MEDLINE database to identify studies that met the following inclusion criteria: 1) randomized, placebo-controlled, double-blind
trial; 2) information on sample size, dosage of aspirin, and the results had to be separated by gender; 3) duration of follow-up [ 1 year; 4) the
main outcome was death from CHD and fatal or nonfatal MI. We estimated the odds ratio (OR) and the absolute risk reduction (ARR). Finally,
we compared the effects of aspirin in women with those in men by meta-analysis.

Results

Thirteen studies were included in our meta-analysis. A total of 60,547 participants (48,328 men and 12,219 women) were included in these stud-
ies. The effects of the reduction of risk for death from CHD and fatal or nonfatal MI by aspirin in men was statistically significant (overall OR
= 0.75; 95% confidence interval [CI] 0.71 to 0.86, overall ARR = 10.2; 95% CI 6.8 to 13.6), but not significant in women (overall OR = 0.97;
95% CI 0.76 to 1.24, overall ARR = 1.3; 95% CI -4.2 to 6.7).

Conclusion

Our results indicated that men would gain more benefit from the treatment with aspirin than women. We concluded that antiplatelet therapy
should differ between men and women.

Keywords[] Sex difference, aspirin, coronary heart disease, myocardial infarction, meta-analysis

Introduction

Coronary heart disease (CHD) is the leading cause of death
for both men and women. Pathological and clinical studies
have suggested that platelet aggregation and the formation of
thrombi have a role in the pathogenesis of CHD, such as

0-0)

myocardial infarction (MI) Aspirin inhibits platelet func-

tion by permanently acetylating the cyclooxygenase (COX) that
forms prostaglandins and thromboxanes in human platelets” .
Many clinical studies have shown that aspirin reduces the

risk for CHD'"?”. As a result, aspirin is widely used for

primary and secondary prevention of CHDs in general popula-
tion. However, most of the participants in such studies have
been men. Moreover, no study has been designed to assess
the gender-based clinical endpoint related to the effects of
aspirin. Therefore, the effects of aspirin have been unclear in
women, although drug therapy for women is essentially the
same as that in men.

The purpose of this study was to estimate the gender-
specific relationship between treatment with aspirin and the
prevention of CHD, particularly in women.

Correspondence to: Shiro Ueda, Graduate School of Pharmaceutical Sciences, Chiba University, 1-33, Yayoi-cho, Inage-ku, Chiba 263-8522, Japan
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METHODS

Selection of Studies.

We searched the MEDLINE database (from January 1966
through October 2002) for literature using medical subject

" ow

headings“ aspirin” ,“ coronary disease”, and“ myocardial in-
farction” . The search was limited to studies published in
English, conducted in human subjects and classified as meta-
analysis or randomized controlled trials. A manual search was
also performed using the author's reference files and reference
lists from original and review articles. All of the potentially
relevant manuscripts were reviewed. The criteria for inclusion
in this meta-analysis were as follows: 1) study participants
were randomized to double-blind aspirin or placebo-control
group, 2) death from CHD and fatal or nonfatal MI were de-
fined as the endpoint, 3) there were no interventional differ-
ences, other than the use of aspirin as monotherapy, between
the treatment and control groups, 4) study participants had no
reconstructive operation of the carotid artery, 5) duration of
follow-up was 0 1 year, 6) information on sample size and
the published results with respect to endpoints in women were
separated from men or from the entire study population, and
7) all data were analyzed by intention-to-treat. In cases in
which there was more than one published report on the same
population or group of patients, the most recently published
article or the one containing the most information was se-
lected for this meta-analysis.

The contents of 160 abstracts or full-text manuscripts iden-
tified during this literature search were reviewed to determine
whether they met the criteria for inclusion. Of these abstracts

11-14,19,24-31)

and manuscripts, 13 studies were identified.

Data Abstraction.

All data were abstracted using a standardized protocol and
data-abstraction forms. We did not contact authors to request
additional information. Recorded points of the studies were as
follows: study name or first author's name and year of publi-
cation, country in which the study was conducted, participant
characteristics at baseline (sample size, mean age, previous ill-
ness and sex distribution), dosage of aspirin, duration of
follow-up, and outcome.

Statistical Analysis.

The data was subjected to meta-analysis by the fixed-effects
model™. This model assumes a common treatment effect
across the studies being pooled, with differences primarily due
to sampling variations. Study size was the major determinant
of the statistical weight given to individual study results using
this model.

Considering the results related to death from CHD and fatal
or nonfatal MI, we estimated the odds ratio (OR), the abso-
lute risk reduction (ARR) and their 95% confidence interval
(CI) by gender from each study.

For the trials in which one arm had O events, 0.5 was
added to each cell of the corresponding 2 x 2 table before

calculating the statistics described below™?.

We used the Mantel-Haenszel method™ for combining data
to estimate the effects of aspirin in the prevention of death
from CHD and fatal or nonfatal MI according to gender. In
addition to the 95% CI, overall ORs and overall ARRs were
analyzed as two-sided tests for significance and the result was
considered to be statistically significant when the P value was
less than 0.05.

The homogeneity of the effect of treatment according to
gender among the eligible studies was tested as described by
Mantel et al’®. A finding of significant heterogeneity indi-
cated that the variation in treatment effect among studies ex-
ceeded that expected from random variation, possibly due to
fundamental differences in the interventions, study samples, or
designs. Summary estimates of the effect may be inappropri-
ate in cases of significant heterogeneity’”. Thus two-sided
tests were performed, and for those with P values of less than
0.05, homogeneity was rejected. If homogeneity of overall
ORs was rejected, the weight consisted of the reciprocal of
the sum of the variance for each study and the variance
across all studies using the DerSimonian-Laird method™® (ran-
dom-effects model).

Finally, we compared the risk difference between men and
women by X" test.

RESULTS

Literature search.

We included 13 randomized, placebo-controlled, double-
blind controlled studies in our meta-analysis. Many other stud-
ies did not meet the predetermined criteria. The primary
reasons for the exclusion of studies were as follows: 1) the
results in women were not presented independently from the
total study population'"***?  2) study participants had had one
or more reconstructive operations of the carotid artery**”, 3) du-
ration of follow-up was O 1 year™**, 4) study participants
among the control group did not take placebo'®, 5) the objec-
tive was comparison of aspirin treatment with treatment using
other antiplatelet or anticoagulant agents™*, 6) the interven-
tion was combination therapy including aspirin and other
antiplatelet or anticoagulant agents’, and 7) death from CHD
and fatal or nonfatal MI were not defined as the endpoin
£,

There have as yet been no studies that investigated the ef-
fects of aspirin on the prevention of any CHD or death in
only women.

Study characteristics and participants.

All 13 studies provided data about CHD in men, but 5

1112192730 Therefore, we

studies did not include female patients
finally performed the meta-analysis of women on the basis of
the remaining 8 studies™********" A total of 60,547 partici-
pants (48,328 men and 12,219 women) were included in these
studies. The characteristics of these studies are presented in

Table 1.
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Figure 1. A meta-analysis of the odds ratio for death from
coronary heart disease and fatal or nonfatal myocardial in-
farction in men. Odds ratios (OR) and 95% confidence inter-
val (CI) for death from CHD and fatal or nonfatal MI are
shown on a log scale with point size proportional to the
sample size. The diamond represents the overall OR.
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Figure 2. A meta-analysis of the odds ratio for death from
coronary heart disease and fatal or nonfatal myocardial in-
farction in women. Odds ratios (OR) and 95% confidence in-
terval (CI) for death from CHD and fatal or nonfatal MI are
shown on a log scale with point size proportional to the
sample size. The diamond represents the overall OR.

Effects on prevention of death from CHD and fatal or nonfa-
tal Ml

The number of treatments and placebo groups, the number
of events, the OR and ARR of each study in men and women
are presented in Tables 2 and 3, respectively. All the ORs in
men were lower than 1, and in 6 of the 13 studies they were
statistically significant. In women, the ORs in 5 of the 8 stud-
ies were lower than 1, however only one of these was statis-
tically significant.

Figures 1 and 2 show the OR and 95% CI of death from
CHD and fatal or nonfatal MI in each of the studies and
overall in men and women, respectively. The overall OR of
death from CHD and fatal or nonfatal MI in men was 0.75

95 % CI, 0.71 to 0.80; p = 0.000). On the other hand, the
overall OR in women was 0.97 (95% CI, 0.76 to 1.24; p =
0.000). The overall ARR was 10.2 (95% CI, 6.8 to 13.6) in
men and 1.3 (95% CI, -4.2 to 6.7) in women. The potentially
confounding effects of age, smoking habit, blood pressure or
hypertension, body weight or body mass index, serum choles-
terol levels or hypercholesterolemia, serum glucose levels or
diabetes mellitus were controlled for all studies.

DISCUSSION

Study results.

In our meta-analysis, the overall OR of death from CHD in
men was statistically significant. However, that in women was
not statistically significant. The event rate in women for the
placebo group was similar to that in men (event rate for death
from CHD and fatal and nonfatal MI was 6.1% in women,
7.0% in men; p = 0.03). The difference variance in risk dif-
ference between women and men was statistically significant
(p O 0.001). Therefore, we considered that there were some
sex differences in the effects of prevention of CHD by aspirin
and that men would gain more benefit from the treatment
than women. There are three major hypotheses to explain the
failure to obtain statistically significant results against death
from CHD and fatal or nonfatal MI in women by aspirin: 1)
there are some sex differences in the pharmacokinetics and
pharmacodynamics of aspirin, 2) there are some sex differ-
ences in platelet aggregation, and 3) sex hormones have an
influence on platelet aggregation and antiplatelet activity of
aspirin.

Sex differences in the pharmacokinetics and pharmacodynamics
of aspirin.

There are data from both human and animal studies that in-
dicate that aspirin is absorbed more rapidly in women than
men, aspirin is distributed in a larger apparent volume in
women than men and aspirin is hydrolyzed more rapidly in
women than men™.

There are some studies that a higher concentration of aspi-
rin was needed to inhibit half-maximal platelet aggregation in
women®™*”, Morikawa et al. reported that low doses of aspirin
inhibit malonaldehyde and thromboxane synthesis in male rats
only, a sex difference not seen at higher doses™. Escolar et
al. reported that aspirin induces a significant reduction in the
percentage of platelet thrombi in men only®. Kelton et al.
found that aspirin inhibits thrombus formation to a greater ex-

tent in male rats than female rats®™.

Sex differences in the platelet aggregation.

In general, platelet concentration in women is greater than
that in men. Meade et al*”. and Kelton et al®. reported that
the platelet aggregability is greater in women than men.
Human female platelets have been reported to be more sensi-
tive to threshold levels of aggregating agents than platelets
from age-matched males; this observation has now been
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%9 Moreover, there is evi-

dence that COX is less readily acetylated in women®‘".

confirmed in numerous studies

Effects of sex hormones on platelet aggregation and
antiplatelet activity of aspirin.

Spranger et al. found that the inhibitory effect of aspirin on
spontaneous platelet aggregation was greater in men than in
women, and that the inhibitory effect of aspirin was reduced
in orchiectomized male patients receiving no hormone therapy
and was restored by the addition of testosterone to blood sam-
ples, however, estradiol had no detectable influence on the in-
hibitory effect of aspirin®. There is some evidence that COX
is at a higher level of activity in men, possibly due to the

) Harrison

presence of higher concentrations of teststerone
and Weisblatt reported that spontaneous platelet aggregation in
whole blood was affected by aspirin in men only™®. Thus, tes-
tosterone seems to influence platelet aggregation and its inhi-
bition by aspirin.

These reports may help explain the sex difference apparent
in our meta-analysis.

Stuay limitations.

A potential limitation of this study, common to all meta-
analysis, is the possibility of publication bias. One of reasons
why we failed to obtain statistically significant results against
death from CHD and fatal or nonfatal MI in women by aspi-
rin might be that the total number of women in the studies
included in our meta-analysis was simply too small to obtain
a statistically significant result. According to our search by
MEDLINE, there have not been any large studies that investi-
gated the effects of aspirin on the prevention of any CHD
events in women only. The total number of women, the num-
ber of events during treatment and the controlled groups of
women included in our meta-analysis were small compared to
those of men, and these numbers may not have been suffi-
cient to qualify for statistical significance. However, the event
rate in women for the placebo group was similar to that in
men and there was homogeneity in the effect of intervention
in women. The Women's Health Study, a randomized, double-
blind, placebo-controlled trial of 40,000 females, is ongoing to
assess the benefits and risks of 100 mg alternate day aspirin
in the primary prevention of CHD’"’?. This study may have
the statistical power to assess the effects of aspirin to prevent
any CHD in women.

CONCLUSION

In summary, the guidelines for antiplatelet therapy in
women have not been evidence based but rather have been
extrapolated from data concerning men. However, the present
meta-analysis indicates that there are certain gender-related
the effects
pharmacokinetics and pharmacodynamics of aspirin, platelet

differences in on prevention of CHD. The

aggregation and antiplatelet activity of aspirin differ between

men and women, which suggests that the effects of

antiplatelet therapy would also differ between men and
women. Therefore, we conclude that antiplatelet therapy in
women for the prevention of CHD should consist of a differ-
ent antiplatelet or anticoagulant agent, or a combination of
drugs.

To confirm these findings and the gender-related difference
in the therapeutic strategies to prevent or treat CHD, further
studies should be designed in consideration of gender. We be-
lieve that the present results support the consideration of gen-
der-related differences in antiplatelet therapy.

REFERENCES

O) Jorgensen L. The role of platelet embolism from crum-
bling thrombi and of platelet aggregates arising in flow-
ing blood. In: Sherry S, Brinkhous KM, Genton E &
Stengle JM, editors. Thrombosis: Washington, DC
National Academy of Sciences, 1969:506-33.

O) Mustard JF, Packhan MA. Platelet function and myocar-
dial infarction. Circulation 1969;40:20-30.

O) Haeren JW. Sudden coronary death: The occurrence of
platelet aggregates in the epicardial arteries of man.
Atherosclerosis 1971;14:417-32.

0) Chandler AB, Chapman I, Erhardt LR, et al. Coronary
thrombosis in myocardial infarction. Am J Cardiol 1974;
34:823-33.

0) FitzGerald DJ, Roy L, Catella F, et al. Platelet activation
in unstable coronary disease. N Engl J Med 1986;315
:983-9.

O) Smith JB, Willis AL. Aspirin selectively inhibits prosta-
glandin production in human platelets. Nature 1971;231
:235-7.

O) Roth GJ, Stanford N, Majerus PW. Acetylation of prosta-
glandin synthase by aspirin. Proc Nat Acad Sci USA
1975;72:3073-6.

0O) Burch JW, Stanford N, Majerus PW. Inhibition of plate-
let prostaglandin synthetase by oral aspirin. J Clin Invest
1978;61:314-9.

0) FitzGerald GA, Oates JA, Hawiger J, et al. Endogenous
biosynthesis of prostacyclin and thromboxane and platelet
function during chronic administration of aspirin in man.
J Clin Invest 1983;71:676-88.

10) Kyrle PA, Eichler HG, Jager U, et al. Inhibition of
prostacyclin and thromboxane A2 generation by low-dose
aspirin at site of plug formation in man in vivo.
Circulation 1987;75:1025-9.

11) Elwood PC, Cochrane AL, Burr ML, et al. A randomized
controlled trial of acetyl salicylic acid in the prevention
of myocardial infarction. BMJ 1974;1:436-40.

12) The Coronary Drug Project Research Group. Aspirin in
coronary heart disease. J Chron Dis 1976;29:625-42.

13) Elwood PC, Sweetnam PM. Aspirin and secondary mor-
tality after myocardial infarction. Lancet 1979;2:1313-5.

14) The Aspirin Myocardial Infarction Study Research Group.
The Aspirin Myocardial Infarction Study: Final results.
Circulation 1980;62:V79-V&4.

051 (155)0



15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

000000 Vol.4(2002)

Lewis HD, Davis JW, Archibald DG, et al. Protective ef-
fects of aspirin against acute myocardial infarction and
death in men with unstable angina: Results of Veterans
Administration Cooperative Study. N Engl J Med 1983;
309:396-403.

Cairns JA, Gent M, Singer J, et al. Aspirin, sulfinpyrazone,
or both unstable angina: Results of a Canadian Multicenter
Trial. N Engl J Med 1985;313:1369-75.

Britton M, Helmers C, Samuelsson K. High-dose acetyl-
salicylic acid after cerebral infarction: A Swedish
Cooperative Study. Stroke 1987;18:325-34.

Peto R, Gray R, Collins R, et al. Randomized trial of
prophylactic daily aspirin in British male doctors. BMJ
1988;296:313-6.

Steering Committee of the Physicians' Health Study
Research Group. Final report on the aspirin component of
the ongoing Physicians' Health Study. N Engl J Med
1989;321:129-35.

The SALT Collaborative Group. Swedish Aspirin Low-
dose Trial (SALT) of 75 mg aspirin as secondary
prophylaxis after cerebrovascular ischaemic events. Lancet
1991;338:1345-9.

Silagy CA, McNeil JJ, Bulpitt CJ, et al. Rationale for a
primary prevention study using low-dose aspirin to pre-
vent coronary and cerebrovascular disease in the elderly.
J Am Geratr Soc 1991;39:484-91.

EAFT (European Atrial Fibrillation Trial) Study Group.
Secondary prevention in non-rheumatic fibrillation after
transient ischaemic attack or minor stroke. Lancet 1993;
342:1255-62.

Yasue H, Ogawa H, Tanaka H, et al. Effects of aspirin
and trapidil on cardiovascular events after acute myocar-
dial infarction. Am J Cardiol 1999;83:1308-13.

Fields WS, Lemak NA, Frankowski RF, et al. Controlled
trial of aspirin in cerebral ischemia. Stroke 1977;8:301-
15.

Breddin K, Loew D, Lechner K, et al. The German-
Austrian Aspirin Trial: A comparison of acetylsalicylic
acid, placebo and phenprocoumon in secondary preven-
tion of myocardial infarction. Circulation 1980;62:V63-
V72.

Chen Z, Xu Y, Yu Q, et al. Secondary prevention of
myocardial reinfarction with low dose aspirin. Chin Med
Sci J 1991;6:141-4.

Wallentin LC and the Research Group on Instability in
Coronary Artery Disease in Southeast Sweden. Risk of
myocardial infarction and death during treatment with
low dose aspirin and intravenous heparin in men with
unstable coronary artery disease. J Am Coll Cardiol
1991;18:1587-93.

UK-TIA Study Group. The United Kingdom Transient
Ischaemic Attack (UK-TIA) aspirin trial: final results. J
Neurol Neurosurg Psychiatry 1991;54:1044-54.

ETDRS Investigators. Aspirin effects on mortality and
morbidity in patients with diabetes mellitus: Early
Treatment Diabetic Retinopathy Study report 14. JAMA

30)

31)

32)
33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

1992;268:1292-1300.
Kjeldsen SE, Kolloch RE, Leonetti G, et al. Influence of
gender and age on preventing cardiovascular disease by
antihypertensive treatment and acetylsalicylic acid. The
HOT study. J Hypertension 2000;18:629-643.

The Medical
Research  Framework.

Research  Council's General Practice

Thrombosis  prevention trial:
Randomised trial of low-intensity oral anticoagulation
with warfarin and low-dose aspirin in the primary pre-
vention of ischaemic heart disease in men at increased
risk. Lancet 1998;351:233-41.

Greenland S. Quantitative methods in the review of
epidemiologic literature. Epidemiol Rev 1987;9:1-30.
Breslow N. Odds ratio estimators when the data are
sparse. Biometrika 1981;68:73-84.

Walter SD, Cook RJ. A comparison of several point esti-
mators of the odds ratio in a single 2x 2 contingency
table. Biometrics 1991;47:795-811.

Mantel N, Haenszel W. Statistical aspects of the analysis
of data from retrospective studies of disease. J Natl
Cancer Inst 1959;22:719-48.

Mantel N, Brown C, Byar DP. Tests for homogeneity of
effect in an epidemiologic investigation. Am J Epidemiol
1977;106:125-9.

Laird NM, Mosteller F. Some statistical methods for
combining experimental results. [nt J Technol Assess
Health Care 1990;6:5-30.

DerSimonian R, Laird N. Meta-analysis in clinical trials.
Control Clin Trials 1986;7:177-188.

Heikinheimo R, Jarvinen K. Acetylsalicylic acid and
arteriosclerotic-thromboembolic diseases in the aged. J
Am Geriatric Soc 1971;19:403-5.

Uberla K. Multicenter two-years prospective study on the
prevention of secondary myocardial infarction by ASA in
comparison with phenprocoumon and placebo. In
Breddin K, editor. Acetylsalicylic
ischaemia and coronary heart
Schattauer, 1978;159-69.

Hess H, Mietaschk A, Deichsel G. Drug-induced inhibi-
tion of platelet function delays progression of peripheral
occlusive arterial disease. Lancet 1985;1:415-419.

Satiani B. A prospective randomized trial of aspirin in
femoral popliteal and tibial bypass grafts. Angiology
1985;36:608-16.

Kretschmer G, Pratschner T, Prager M, et al. Antiplatelet
treatment prolongs

cerebral
Stuttgart

acid in
disease:

survival after carotid bifurcation
endarterectomy: Analysis of the clinical series followed
by a controlled trial. Ann Surg 1990;211:317-22.

Cote R, Battista RN, Abrahamowicz M, et al. Lack of
effect of aspirin in asymptomatic patients with carotid
bruits and substantial carotid narrowing. Ann Intern Med
1995;123:649-55.

Diener HC, Cunha L, Forbes C, et al. European Stroke
Prevention Study 2: Dipyridamole and acetylsalicylic acid
in the secondary prevention of stroke. J Neurol Sci 1996;
143:1-13.

0 52 (156) 0



000000 Vol.4(2002)

46) Fields WS, Lemak NA, Frankowski RF, et al. Controlled
trial of aspirin in cerebral ischemia. PartU : Surgical
Group. Stroke 1978;9:309-19.

47) Boysen G, Sorensen PS, Juhler M, et al. Danish Very-
Low-Dose Aspirin after carotid Endarterectomy Trial.
Stroke 1988;19:1211-5.

48) Elwood PC, Williams WO. A randomized controlled trial
of aspirin in the prevention of early mortality in myocar-
dial infarction. J R Coll Gen Pract 1979;29:413-6.

49) ISIS-2 (Second International Study of Infarct Survival)
Collaborative Group. Randomised trial of intravenous
streptokinase, oral aspirin, both, or neither among 17,187
cases of suspected acute myocardial infarction: ISIS-2.
Lancet 1988;2:349-60.

50) Candelise L, Landi G, Perrone P, et al. A randomized
trial of aspirin and sulfinpyrazone in patients with TIA.
Stroke 1982;13:175-9.

51) The American-Canadian Co-Operative Study
Persantine aspirin trial in cerebral ischemia. PartU :
Endpoint results. Stroke 1985;16:406-15.

52) Huynh T, Theroux P, Bogaty P, et al. Aspirin, warfarin,
or the combination for secondary prevention of coronary

Group.

events in patients with acute coronary syndromes and
prior coronary artery bypass surgery. Circulation 2001;
103:3069-74.

53) Cannon CP. Effectiveness of clopidogrel versus aspirin in
preventing acute myocardial infarction in patients with
symptomatic atherothrombosis (CAPRIE Trial). Am J
Cardiol 2002;90:760-2.

54) Sivenius J, Riekkinen PJ, Lowenthal A, et al. Antiplatelet
therapy is effective in primary prevention of myocardial
infarction in patients with a previous cerebrovascular
ischemic event. Arch Neurol 1993;50:710-3.

55) Dale J, Myhre E, Storstein O, et al. Prevention of arterial
thromboembolism with acetylsalicylic acid: a controlled
clinical study in patients with aortic ball valves. Am
Heart J 1977;94:101-11.

56) Chesebro JH, Fuster V, Elveback LR, et al. Effect of
dipyridamole and aspirin on late vein-graft patency after
coronary bypass operations. N Engl J Med 1984;310:209-
14.

57) Brown BG, Cukingnan RA, DeRouen T, et al. Improved
graft patency in patients treated with platelet-inhibiting
therapy after coronary bypass surgery. Circulation 1985;
72:138-46.

58) Buchanan MR, Rischke JA, Butt R, et al. The sex-related
difference in aspirin pharmacokinetics in rabbits and man
and its relationship to antiplatelet effects. Thromb Res
1983;29:125-139.

59) Kelton JG, Carter CJ, Rosenfeld J, et al. Sex-related dif-
ferences in the efficacy of acetylsalicylic acid (ASA):
The absorption of ASA and its effect on collagen-induced
thromboxane B2 generation. Thromb Res 1981;24;163-
168.

60) Morikawa M, Kojima T, Inoue M, et al. Sex difference
in the effect of aspirin on rat platelet aggregation and

arachidonic acid metabolism. Jpn J Pharmacol 1985;37
:317-23.

61) De La Cruz JP, Bellido I, Camara F, et al. Effects of
acetylsalicylic acid on platelet aggregation in male and
female whole blood: An study. Scand J
Haematol 1986;36:394-7.

62) Escolar G, Bastida E, Garrido M, et al. A. Sex-related
differences in the effects of aspirin on the interaction of
platelets with subendothelium. Thromb Res 1986;44:837-
47.

63) Kelton JG, Hirsh J, Carter CJ, et al. Sex differences in
the antithrombotic effects of aspirin. Blood 1978;52:1073-
6.

64.) Meade TW, Vickers MV, Thompson SG, et al
Epidemiological characteristics of platelet aggregability.
BMJ 1985;290:428-32

65) Kelton JG, Powers P, Julian J, et al. Sex-related differ-
ences in platelet aggregation: influence of the hematocrit.
Blood 1980;56:38-41.

66) Johnson M, Ramey E, Ramwell PW. Sex and age differ-
ences in human platelet aggregation. Nature 1975;253
:355.

67) Roper P, Drewinko MD, Hasler D, et al. Effects of time,
platelet concentration, and sex on the human platelet ag-
gregation response. Am J Clin Pathol 1979;71:263-8.

68) Nordoy A, Svensson B, Haycraft D, et al. The influence
of age, sex, and the use of oral contraceptives on the in-
hibitory effects of endothelial cells and PGI2
(prostacyclin) on platelet function. Scand J Haematol
1978;21:177-187.

69) Spranger M, Aspey BS, Harrison MJG. Sex difference in
antithrombotic effect of aspirin. Stroke 1989;20:34-7.
70) Harrison MJG, Weisblatt E. A sex difference in the ef-
fect of aspirin on“ spontaneous” platelet aggregation in

whole blood. Thromb Haemostas 1983;50:773-4.

71) Buring JE, Hennekens CH, for the Women's Health
Study Research Group. The Women's Health Study: sum-
mary of the study design. J Myocardial Ischemia 1992;4
:27-9.

72) Buring JE, Hennekens CH, for the Women's Health
Study Research Group. The Women's Health Study: ra-
tionale and background. J Myocardial Ischemia 1992;4
:30-40.

in vitro

053 (157)0



JIDI (00O DO000) 20020 0 O 1580 161

Dobdbododooooooooooooooog
00 00000 00000 000
0D 000000 00000 O
oobooooooooo OO0 OOObOOo00 38141

Evaluation of newly developed hearing system for new medications

Takayuki Ide, Hirohito Kanda, Yoshinori Ogawa,
Mariko Asahi, Tamihide Matsunaga and Shigeru Ohmori

Division of Pharmacy,Shinshu University Hospital

<Received August 12, 2002 )
Accepted November 22, 2002

Abstract[]

Objective

The quick and accurate development of a system to evaluate new medications is needed for each facility. To ensure that the evaluation of
medications takes place in an appropriate manner, a hearing system for new medications was newly put into place. The objective for this report
is to review the performance of said evaluations.

Method

The documentation needed by pharmaceutical companies to request a hearing once a new medication's NHI drug price is listed has been deter-
mined. The questions and answers to be generated during the hearing are noted, and classified using the topics spelled out on an interview
form. An investigation of originally introduced topics was also undertaken.

Results

Upon examination of the types of questions asked during a hearing, it was found that the most prevalent issues related to the medicinal causes
of side-effects and interactions, the metabolic mechanisms that might incite side-effects and the treatment for side-effects should they arise. The
following additional results were indicated: 1. There was a lack of information when medications were converted from an injected protocol to
an oral protocol or from any other product into a new medication. 2. The inclusion of packaging together with the sample allowed for confir-
mation of the similarities and differences among medications to avoid risks of confusion when prescriptions are filled.

Conclusion

The introduction of this hearing system allowed for an effective collection of otherwise missing or insufficient data. In addition, the use of
original question content produced changes in medication packaging and protocols. As a result, it is believed that this system will contribute
to a more effective form of risk management.
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