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Abstract :
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Review of Clinical Trial Information on the Internet

Gary M. McCart *
[T

Objective: The purpose of this article is to make health care professionals more aware of clinical trial information on the Internet,

Discussion: There are several outstanding websites on the Internet featuring United States and international clinical trials for the purpose of enrolling ap-
propriate patients. Many patients and health care professionals are not aware of this information and could benefit from it.

Conclusion: The Internet is an excellent means of documenting current clinical trials and encouraging improved access to clinical investigation.

Keywords : clinical trials, Internet, review, cancer, websites

Introduction

Patients, as well as investigators, must be
informed of the significance of clinical tri-
als. Many more patients in the U.S. could
take advantage of clinical trials if health care
professionals and patients were more aware
of them. For example, in the U.S., approx-
imately 5% of adults with cancers partic-
ipate in clinical trials. The other 95% are
treated with standard chemotherapeutic pro-
tocols. In the pediatric population, howev-
er, 70-90% of children with cancers are treat-
ed in clinical trials. As a result, childhood
deaths from cancer have declined by 62%
since 1960. Also, publishing data from tri-
als may further help patients to better un-
derstand the trials and perhaps increase fu-
ture enrollment.

Discussion

Provided below is a brief review of various
websites containing databases that link pa-
tients and health care professionals to clin-
ical trials and trial information. Although
most trials are located in the U.S. (some,
however, are located in Australia, Nether-
lands, Canada, Denmark, France, Germany,
etc...), the websites can be utilized for the
information they provide. The websites may
help to educate novice investigators on set-
ting up clinical trials. Moreover, data from
various trials may help the more experienced

investigator formulate new studies or pre-
vent unnecessary duplication of old studies.
Lastly, this review is also intended to in-
crease public awareness of the significance
of clinical trials. [Note: These are only in-
formational websites. They do not enroll
potential patients directly into a trial. Pa-
tients need to contact the investigator di-
rectly for enrollment information].

1. http://www.clinicaltrials.gov

The United States Food and Drug Admin-
istration (FDA) created this website because
patients and patient advocacy groups want-
ed clinical trial information to be accessi-
ble on the Internet. The clinicaltrial.gov
database stores approximately 5000 open
(i.e., still enrolling patients) clinical trials.
The U.S. National Institute of Health (NIH)
sponsors the majority of these clinical tri-
als. Some clinical trials listed here are spon-
sored by pharmaceutical industry, univer-
sities, and private organizations. The small
number of non-NIH sponsored trials may
be a disadvantage for patients who may want
to enroll in industry sponsored trials. The
sponsors are responsible for the clinical tri-
al information provided. The NIH, howev-
er, rigorously reviews the material before
posting it on the website. Clinicaltrials.gov
provides the following resource tools for the

health care professional and layperson.

* A "basic" search allows for a broad search
of the clinical trial database using keywords.
* A "focused" search utilizes specific crite-
ria (e.g., location, disease state, age, study
phase) to narrow search results.

* A "browse" search allows the user to lo-
cate trials by disease state (listed alphabet-
ically) or sponsor (¢.g., NIH, industry, uni-
versity and other organizations).

* This website can auto correct misspelled
search terms. For example, if "glacoma" is
entered, the website will automatically change
the search term to "glaucoma.”

* National Library of Medicine (NLM) uni-
fied medical language system will search
synonyms (e.g., the search term "heart at-
tack" will also retrieve relevant hits with
myocardial infarction).

* Toll free number to help you search for
trials or articles.

* Detailed discussion of clinical trials from
the patient’s and investigator's perspectives.
Included is an informative description of
how drugs are developed and marketed in
the U.S. This section also describes study
protocols, informed consent, patient rights,
risks vs. benefits and trial sponsors.

* Clinicaltrials.gov search results are given
in two versions, a health care professional
version and a patient version (easy to un-
derstand language). The search result pro-
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vides the following information: purpose of
the study, eligibility criteria, location where
trials are held, investigator's contact infor-
mation and any publications that may have
lead to this study.

* Provide links to recently approved drugs
and the Electronic Orange Book. The Elec-
tronic Orange Book is a reference that con-
tains information on brand-generic equiva-
lents as well as patent expiration informa-
tion and discontinued U.S. drugs.

* This website also allows one to access
MedlinePlus, a good reference for drug in-
formation selected by the U.S. National Li-
brary of Medicine (NLM). It also contains
a section on complementary and alternative
medicine.

2._http://cancernet.nci.nih.gov

CancerNet is a website sponsored by the
National Cancer Institute (NCI), which is a
component of the NIH. CancerNet stores
over 1800 open and 11,000 closed cancer
trials. This website is geared specifically
for clinical trials in oncology. These can-
cer trials, however, will also appear in a
search of the clinicaltrials.gov website. Over
20,000 patients, 8000 researchers and 1500
institutions participate in these cancer trials
sponsored by the NCI. The following are
unique attributes of this website.

* Users search the website with the Physi-
cian Data Query (PDQ). The PDQ allows
the user to search by cancer type, treatment
type, open vs. closed trials, location, drug
and study phase. By calling 1-800-4-can-
cer, a cancer specialist can also help search
the clinical trial database.

* Details of the search results are provided
in the same format as clinicaltrials.gov. A
National Cancer Institute (NCI) editorial
board (composed of researchers in the U.S.)
reviews trial information before posting it
on the website.

* CancerNet also provides the following in-
formation to patients: risk vs. benefit of can-
cer trials (in English and Spanish), how can-
cer trials differ from typical drug studies,
patient support groups, message boards/chat
rooms, information on various cancer types
and financing issues.

* CancerNet is probably the best site for
novice investigators who want to conduct
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clinical trials in oncology. The site provides
information on informed consent, how to
fund trials and how to safely handle cytotoxic
agents. Moreover, the site also provides
policies, guidelines and procedures for tri-
als in pregnant women (teratogenicity), and
HIV+ patients. Storage of investigational
chemotherpaeutic agents and a host of oth-
er useful information relating to intricacies
of cancer trials are accessible on this web-
site. And, it also provides an Investigator's
Handbook, a manual for investigators in tri-
als sponsored by the NCI.

* Links are also provided to various other
oncology websites such as Oncolink and
SOS Europe (cancer trial sites in Europe)
* The website also allows one to search
PubMed (which contains 11 million cita-
tions on all biomedical topics) and Cancer-
Lit (which contains 1.4 million citations on
cancer related articles).

3. http://www.centerwatch.com

Centerwatch is a clinical trials listing ser-
vice. Itis a subsidiary of the Medical Eco-
nomics Company, which publishes the Physi-
cian Desk Reference (PDR). Pharmaceuti-
cal industry news and career information
can also be found at Centerwatch. This web-
site houses over 41,000 open clinical trials.
A majority of the trials are industry spon-
sored (with a few government and univer-
sity sponsored trials). The trial database is
categorized by disease states. Below are
key attributes of this website.

* This website provides a wealth of infor-
mation on the advantages and disadvantages
of trial participation, how drugs are tested
in humans, a glossary of medical terms, fi-
nancial implications and various disease
states. There are links to specialty sites for
a more detailed discussion on a specific dis-
ease state (e.g., the American Heart Asso-
ciation for cardiovascular diseases).

* Centerwatch trial listings are categorized
by medical area (e.g., cardiology, oncolo-
gy, neurology, pediatrics, etc...). Searching
the Centerwatch trial database is performed
by using keywords, location, and disease
state.

* Search results provide the trial location(s),
inclusion/exclusion criteria, a description
of the trial, and investigator contact infor-

mation. In addition, the site will also noti-
fy a user by email of new trials based on
pre-specified criteria (email notification ser-
vice).

* Some of the links that Centerwatch pro-
vides include the Center for Disease Con-
trol (CDC), National Library of Medicine
(NLM), National Institute of Health (NTH),
and PharminfoNet (a drug information web-
site). Acronyms and abbreviations can al-
so be found through the Pharm-Lexicon In-
ternational link.

* Centerwatch also provides information on
recent drug approvals.

4. http:.//www.cybermedtrials.com

Cybermedtrials.com is an Internet based
company dedicated to teaching patients about
cancer related trials and treatments. Prac-
ticing oncologists run this website. Cyber-
medtrials.com currently stores 93 cancer tri-
als. This is an excellent website for patient
related information. It allows patients to ac-
tively learn about and seek out new cancer
treatments. Downloading information from
cybermedtrials.com can be frustrating be-
cause it is a very slow website. Below are
some attributes of this website.

* Search the cancer trials database by can-
cer type or trial location. Search results con-
tain basic background on the study trial,
sponsor, treatment rationale, eligibility cri-
teria, and contact information.

* Other physicians can list their trials on this
website for free. All trials undergo a review
prior to posting on the website.

* There is an enormous amount of patient
related information on this website. The
support groups and message boards are mon-
itored by oncologist or pharmacists. The
site also provides a medical dictionary and
a chemotherapy side effect manual that dis-
cusses ways of identifying and coping with
common adverse effects associated with
chemotherapy.

* This website also developed a Cancer Ed-
ucation Library to teach patients about var-
ious types of cancers, cancer trials, and can-
cer treatments.

* Email notification service is available.

* The website provides an extensive list of
links to other cancer websites (e.g. Ameri-
can Brain Tumor Association, National Can-
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cer Institute, Oncolink, Medscape, WebMD,
NIH, Food and Drug Administration, and
American Medical Association).

5. http://'www.oncolink.com

Oncolink is a searchable database, created
in conjunction with the University of Penn-
sylvania. Oncolink, founded by a cancer
specialist, is dedicated to helping cancer pa-
tients, families, and health care profession-
als obtain accurate cancer information. This
website houses over 250 cancer trials con-
ducted at the University of Pennsylvania.
The website provides up-to-date cancer news.
As a result of corporate sponsors (Aventis,
American Vertical, Ortho Biotech, Varian,
and Janssen Pharmaceuticals), this site con-
tains advertisements from these companies.
Even with flashing advertisements, Oncol-
ink is a good resource for cancer patients.
Below are some of Oncolink's attributes.

* Oncolink provides disease state informa-
tion (i.e., causes, screening and prevention
of cancer), support groups (to help patients
cope with cancer), finance related issues
(e.g., billing, insurance, and assistance pro-
grams), and symptom management (e.g.,
addressing side effects of radiation therapy
and how to better manage it). Moreover, it
also includes a section on cancer and sexu-
ality, a topic not often discussed.

* The Oncolink cancer trials database is
searched by disease state.

* Search results contain a description of the
trial, eligibility information and investiga-
tor contact information, Trial information
provided by Oncolink is not as detailed as
some of the previously mentioned websites.

6. http://drugmonitor.com/db.htm]

Drugmonitor.com is an Internet based com-
pany dedicated to providing information on
clinical trials. In addition, this company is
also tnvolved in placing qualified patients
with clinical trials to treat their condition.
There is no cost to the patients for this ser-
vice. Trials, sponsored by pharmaceutical
companies, government agencies, universi-
ties, and private research facilities, are avail-
able for 14 disease states. Drugmonitor.com
is a unique site, but patient resource tools
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are limited. The following are attributes as-
sociated with this website.

* Search database by disease state and lo-
cation. Search results contain location (list-
ed alphabetically), background information
on the disease state, and trial eligibility. Pa-
tients can apply for a trial via email. Then
if selected, the investigator will contact you.
* Email notification service is available. Pa-
tients can send in their name, address and
medical conditions and Drugmonitor.com
will email them if new trials matching the
patient's specified criteria open up.

* This website contains very basic infor-
mation on clinical trials and therefore may
not be the best patient resource website. It
does, however, link you to specialty sites
for various disease states.

7. http://fwww.hopelink.com

Hopelink is another Internet based compa-
ny similar to Drugmonitor.com. Hopelink,
however, specializes in cancer trials. These
trials are sponsored by various sources. The
company plans to incorporate other disease
states into its database in the future. Hopelink's
goal is to increase clinical trial participation
and raise awareness and understanding of
trials. Although this website is a little dif-
ficult to navigate, Hopelink is a good pa-
tient resource. The following are Hopelink's
key attributes.

* Hopelink's database is searched using key-
words. Search results are listed by location.
The results also provide information on tri-
al rationale, purpose and eligibility criteria.
Hopelink relays the search results in a physi-
cian version and an easy to read patient ver-
sion. Difficult terms and coneepts are hy-
perlinked to a page with the definitions.

* An email notification service of new tri-
als also exists.

* This website also provide good patient re-
sources (including risks vs. benefits of tri-
al participation and disease state informa-
tion). In addition, Hopelink also provides
links to the National Cancer Institute, On-
colink, American Cancer Society, The Jour-
nal of the American Medical Association,
etc...

* Researchers can apply to have their trials
listed on Hopelink (requires a fee).

Below is a brief list of specialty websites
that provide clinical trial information.

1) http://rarediseases.info.nih.gov/ord/www-
prot/index.html

This website provides research/trial infor-
mation on rare diseases such as albinism,
asbestosis and alpha-1 antitrypsin deficien-
cy.

2) http://iwww.actis.org

This is the AIDS Clinical Trials Informa-
tion Service (ACTIS) website that provides
information on federal/privately funded tri-
als in HIV/AIDS patients. The United States
Department of Health and Human Services
sponsor it.

3) http://www.acrn.org/index

The Asthma Clinical Research Network
(ACRN), a division of the National Heart
Lung and Blood Institute (NHLBI), provides
information on clinical trials in asthma.

Conclusion

This is a review of only 10 clinical trial web-
sites. There are many other websites that
contain clinical trial information. More-
over, not all clinical trials are located on one
website. Therefore one should check sev-
eral websites to locate trials of interest. Al-
though these sites are not specific for Japan,
they do provide a basis for what could be
done with clinical trial information in Japan.
Having trial information readily accessible
to the public may foster participation and
initiation of future clinical trials in Japan.
Moreover, publishing trial results to the gen-
eral public may further strengthen people's
appreciation of the significance of clinical
trials in the development of new drug ther-
apies.

With the ever-increasing use and reliance
on the Internet, it is no coincidence that so
many clinical trials are being posted on the
Internet. It is speculated that within the next
5-10 years, pharmaceutical companies, gov-
ernment agencies, and private organizations
will use the Internet to transmit clinical tri-
al data and recruit patients and investigators
for new studies. Using the Internet to set
up clinical trials and transmit trial informa-
tion can increase efficiency and decrease
the cost involved with drug development.
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Abstract :
Objective — To investigate the incidence of duplicate stocking of therapeutically equivalent or comparable products in hospitals and community pharma-
cies.
Methods — The formularies of ten academic and community hospitals and the stock lists of nine community pharmacies were checked for listing of 546
products including 53 major cardiovascular drugs and their generic prescription products. Products for injection were excluded
Results — Duplicate stocking of products having the same chemical structure, dosage form and dosage occurred in about one half of the hospitals investi-
gated, with an average duplication of 0.7/100 products/hospital. Essentially all community pharmacies stocked duplicate products with an average dupli-
cation of 4.7/100 products/pharmacy. Duplication between brand name prescription products in the community pharmacies comprised about 50% of the
average duplication.

The majority of hospitals and pharmacies stocked more than three different kinds of dihydropyridine Ca antagonist long-acting tablets or capsules that
had the same indications and dosing schedule. ACE inhibitors were stocked in a similar manner,
Conclusion — The duplication of products having the same chemica! structure is relatively well controlled in the hospitals. However, there is poor regula-

tion of the duplicate stocking of drugs that have different chemical structure in many hospitals and in the majority of community pharmacies.

Keyword : Therapeutically equivalent or comparabie products, Formularies, Drug utilization, Pharmacy administration
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Abstract :

Objective — Criteria of drug use evaluation (DUE) for the treatment of anemia in hemodialysis patients with recombinant human erythropoietin (r-HuEPQ)
include monitoring of serum ferritin concentrations, gastrointestinal work-up for occult bleeding and adequate iron supplementation (Bennett et al., Clin
Pharm 1991). However, it remains to be determined whether the implementation of these criteria would confer better therapeutic responses or less adverse
drug reactions.

Design — Retrospective observational study at a teaching hospital,

Methods — Clinical and laboratory data were retrieved from 112 patients with end-stage renal disease who received r-HuEPQO during hemodialysis therapy
at Kitasato University Hospital. Those with hemolysis, active liver diseases, active inflammatory diseases or malignant diseases or those given blood trans-
fusion were excluded from the analysis (n = 53). Implementation of serum ferritin monitoring, gastrointestinal work-up for occult bleeding (e.g., fecal oc-
cult blood test, endoscopy) or iron supplementation were evaluated within each of the three consecutive 2-week intervals (Periods I, IT and II) after the
commencement of the r-HuEPO therapy. A rank score of I was given if any of the above criteria was satisfied, and the sum of the scores at the respective
study periods were calculated accordingly. Correlation between the sum of the scores obtained at the respective study periods obtained from the patients
and their erythropoietic responses defined as the difference between the baseline and maximum hemoglobin concentration (i.e., AHb) were studied. Re-
garding safety and economical consideratien, the monitoring scores for patients developing hypertension and those not were compared and the cumulative
r-HuEPO doses for attaining hemoglobin concentration of 8.0 g/dL obtained from patients having different monitoring scores were compared.

Results — The patients given the highest score (i.e., 3) at Period I possessed the mean AHb (1.9+1.3 g/dL) that was significantly (p < 0.05) greater than those
given the scores of 2 and < 1 (0.9+0.9 and 0.2x1.8 g/dL, respectively). Multiple regression analysis showed that both monitoring of serum ferritin and iron
supplementation were associated significantly (p < 0.01) and independently with greater erythropoietic responses. No correlations were found between the
monitoring sceres and development of hypertension or cumulative doses of r-HuEPO.

Conclusion — The present study indicates that clinical practice satisfying the DUE criteria for r-HUEPO might confer more favorable erythropoietic re-
sponses.

Key Words : anemia, hemodialysis, r-HuEPO, serum ferritin concentration, iron supplementation
Recombinant human erythropoietin (r-HuEPO) is considered in-

dispensable to the treatment of anemia in patients with end-stage re-
nal disease possessing minimal endogenous erythropoietin secre-

Introduction

Drug use evaluation (DUE) has been advocated for promoting

better clinical practice in the light of drug selection, appropriate dos-
ing, awareness for adverse drug reactions and cost-effectiveness'-2.
While DUE criteria have been proposed for many therapeutically
important drugs, it often remains to be determined whether imple-
mentation of such criteria per se would confer better clinical re-
. sponse or less adverse drug reactions in clinical realm.

tion”. Since its clinical introduction, many clinical studies**have
demonstrated that it improves left ventricular hypertrophy, cogni-
tive function, exercise tolerance and quality of life of hemodialysis
patients. Because r-HUEPO often elicits inadequate erythropoietic
responses in patients having depleted body iron storage, the National
Kidney Foundation-Dialysis Outcomes Quality Initiative (NKF-DO-
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T204-8588 HATAR A M WP 452-522-1  Tel & Fax : 0424-95-8438
— 31

e-mail:echizen@my-pharm.ac.jp
Gn—



EEFSEHRE VoL 3 (2001)

QI) recommended aggressive detection and management of iron de-
ficiency and occult bleeding from gastrointestinal (GI) tract for he-
modialysis patients prior to the administration of r-HuEPQ™. The
DUE criteria proposed by Bennett et al.® for -HuEPQ in hemodial-
ysis patients also contained these items. Nonetheless, to our knowl-
edge, it remains obscure whether implementation of clinical prac-
tice being accordant with the recommendation would confer better
clinical responses or less adverse drug reaction for r-HUEPQ. In this
context, we analyzed the data obtained from hemodialysis patients
for the purpose of DUE at Kitasato University Hospital,

Materials and methods
Patients and data retrieval

Clinical and laboratory data of 112 adult hemodialysis patients
who receives r-HuEPOQ for the treatment of anemia at Kitasato Uni-
versity Hospital from 1990 to 1996 were retrieved from the archives
of medical records. All of them were admitted to the hospital dur-
ing the r-HuEPO therapy. Patients who were complicated with he-
molysis, active liver diseases, active inflammatory diseases or ma-
lignant diseases or blood transfusion were excluded from the analy-
sis (n = 53).

We scrutinized the medical records of the patients to determine
whether each of them received monitoring of serum ferritin con-
centration, a GI work-up for occult bleeding and/or iron supple-
mentation was given during at any time of the 6-week study peri-
od. As mentioned below, the 6-week study period was divided three
consecutive periods of two weeks each. The GI work-up included
any of the following procedures: fecal occult blood test, upper or
lower GI endoscopic examination. Besides these parameters, dos-
es of r-HuEPQ, doses and the route of iron supplementation and
blood pressure data were also retrieved. All laboratory tests were
performed at the Departments of Clinical Laboratory, Kitasato Uni-
versity Hospital.

Scoring system for assessing compatibility with
the DUE criteria for r-HuEPO

We assessed the quality of the clinical practice given to each pa-
tient with use of a modified DUE criteria of Bennett et al.* and in-
formation obtained from the package inserts of r-HuEPO formulae*
. We granted a rank score of | for the implementation of any of
the procedures of serum ferritin monitoring, GI work-up for occult
bleeding and iron supplementation during the r-HuEPO therapy.
Evaluation was performed at the three consecutive 2-week intervals
(Periods I, I and II) after the commencement of the r-HuEPO ther-
apy. Thus, the highest and lowest scores for each patient at the each
study period were 3 and 0, respectively. To study whether the rank
scores obtained from the patients are correlated with their thera-
peutic responses, we compared the erythropoietic responses (i.e.,
the differences between the maximum and the initial hemoglobin
concentrations: A Hb) obtained from the patients having the rank
scores 3 with those having lower rank scores. To determine whether
any of the clinical parameters (i.e., age, gender, implementation of
serum ferritin monitoring and GI occult bleeding and iron supple-
mentation) during the 6-week study period would be associated with
erythropoietic response to r-HUEPQ, we performed multiple re-
gression analysis using these parameters as independent variables.

When patients showed systolic blood pressure of =180 mmHg

and/or diastolic blood pressure of 2105 mmHg during the r-HuE-
PO therapy, they were judged as developing drug-induced hyper-
tension. We also correlated the frequency of the development of
hypertension with the above-described rank scores.

In order to assess whether the cumulative r-HUuEPO doses required
for attaining hemoglobin concentration of 8.0 g/dL for the patients
would be correlated with the rank scores for the DUE criteria em-
ployed in the present study, we compared the mean cumulative r-
HuEPO dose obtained from the patients with the highest rank score
with those obtained from the lower scores at Periods [ through III.

Statistical analysis

Multiple comparisons for the mean A Hb and the cumulative r-
HuEPO doses obtained from the 3 groups of the patients having dif-
ferent DUE rank scores were performed with ANOVA followed by
Student's t-test with Bonferroni's correction. To determine whether
any of the clinical parameters described above would contribute to
erythropoietic response elicited by r-HuEPO, a multiple regression
analysis was performed. The rank scores obtained from the patients
with or without hypertension were compared with Mann-Whitney's
U test. All statistical analyses were performed with SPSS 7.5J pro-
gram (SPSS Inc., Chicago, IL). A p value of < 0.05 was consid-
ered statistically significant throughout the study. Data are pre-
sented as means & SD throughout the text, unless otherwise stated.

Results

Demographic and relevant laboratory data obtained from 59 (male;
36, female; 23) patients included the mean age (£SD) of 54 % 15
years and the etiology of end-stage renal disease (chronic glomeru-
lonepbhritis, diabetes mellitus, other renal diseases and unknown for
27,21, 8 and 3, respectively). The mean initial blood hemoglobin
concentration, weekly r-HuEPO and initial serum ferritin concen-
tration were 7.4+ 1.0 (range: 5.2 - 9.1) g/dL, 7176 £ 1988 (range:
1500-10000) IU and 258 3-216 (range: 34-1220) i g/L, respectively
{(Table). The mean cumulative r-HuEPO doses at the end of Peri-
ods I, IT and IIf were 143904114, 24737 £8797, 28627 £ 11315
[U, respectively. While most of the patients were eligible to the
treatment for anemia by r-HuEPO, many of them had depleted tis-
sue iron storage requiring supplemental iron administration. How-
ever, assessment of tissue iron storage by serum ferritin monitor-
ing was not necessarily performed (Table). The mean cumulative
supplemental doses of intravenous and oral (n = 6) iron were 190+
113 (n = 16) and 1357+901 at Period [, 282 £ 151 (n = 19) and
243041941 at Period II, and 331 =182 mg (n = 19) and 3500+
1212 mg at Period III, respectively, Forty-five out of 59 patients
discharged within the 6-week study period. The mean blood he-
moglobin concentrations obtained from the patients significantly (p
<0.05) increased from the mean initial value to the mean of 8.8+
1.0 g/dL at the end of 6-week study period or at discharge (Table).
Implementation of the DUE criteria (i.e., monitoring of serum fer-
ritin concentration, GI work-up occult bleeding and iron supple-
mentation) showed as follows: while the GI work-up for occult
bleeding and monitoring of serum ferritin were performed in 90 and
83%, respectively, of the patients at Period I, only 34% of them re-
ceived iron supplementation (Table). At Periods II and III the GI
work-up and monitoring of serum ferritin were performed less fre-
quently than Period 1.
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Table Summary of clinical responses to r-HUEPO and implementation of DUE criteria in hemodialysis patients

Baseline Period I Period I[ Period 1

Clinical response

Hemoglobin concentration® (g/dL) 74+].0 8.1x£1.0 8.7x1.0 8§.8*+1.0

Development thypertensionb (%) - 17 8 12
Implementation of DUE criteria (%)

Serum ferritin monitoring - 83 49 48

GI work-up for occult bleeding - 90 47 48

Iron supplementation - 34 37 40
Number of patients analyzed - 59 49 25

Discharge or transfer to another hospital - 2 17 26

Abbreviations: DUE = drug use evaluation
“Data are means=SD.  *Hypertension during the r-HUEPO therapy was defined as those greater than 180/105 mmHg. Period I. II and
1 correspond to 3 consecutive 2-week intervals. respectively.
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Fig. Multiple comparisons for the mean A Hb (the difference be-
tween maximum and initial hemoglobin concentrations) between
the 3 groups of patients having different sum of the rank scores de-
termined with use of the modified DUE criteria for r-HUEPO at Pe-
riod [. The columns and bars represent the means and SD, respec-
tively. The numbers in the parentheses represent number of patients
in the respective groups.

* p<0.05, ** p <0.01 as compared with the mean value obtained
from the patients having the rank score of 3,
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The mean A Hb obtained from the patients having the rank score
of 3 at Period I (1.9 1.3 g/dL) was significantly (p <0.05 or 0.01)
greater than those obtained from the patients having the score of 2
and <1 (0.9 £0.9 and 0.2 £ 1.8, respectively)(Fig.). The mean A
Hb obtained from the patients having the rank score of 3 at Periods
1I and III were also greater than those obtained from the patients
having the lower scores but the differences did not reach a statisti-
cally significant level (data are not shown).

The multiple regression analysis carried out to extract clinical pa-
rameters that would significantly contribute to the erythropoietic re-
sponse to r-HUEPO revealed that both the monitoring of serum fer-
ritin and iron supplementation significantly (p < 0.01) and indepen-
dently contributed to erythropoietic response with an overall corre-
lation coefficient of 0.51 (p < 0.001). The standardized partial cor-
relation coefficients for serum ferritin monitoring and iron supple-
mentation were 0.30 (p < 0.01) and 0.40 (p < 0.001), respectively.

Regarding adverse drug reactions associated with the -HuUEPO
therapy, hypertension occurred 10/59 (17%), 4/49 (8%) and 3/25
(12%) during Periods I through III, respectively, whereas none of
them lead to withdrawal from the r-HuEPO therapy. No significant
differences were observed regarding the median rank scores for the
DUE criteria of the r-HuEPQ therapy between the patients who de-
veloped hypertension and those not (2 and 2, respectively). No sig-
nificant differences were observed in the mean cumulative r-HuE-
PO doses required to attain blood hemoglobin concentration of 8.0
g/dL among the patients having the rank scores of <1, 2 and 3 dur-
ing Period I (15000 12750, 13182+11714 and 17471+ 13458
U, respectively).

Discussion

The present study is the first to demonstrate that implementation
of certain items of the recommendations of NKF-DOQI for the us-
age of r-HUEPO in the treatment of anemia for patients with end-
stage renal disease (i.e., monitoring of serum ferritin and iron sup-
plementation) may be associated significantly with more favorable
erythropoietic respounse (Fig.). In addition, the contribution of these
parameters was considered independent of each other. The reason
why we obtained such a finding might have been due to that we per-
formed the analysis of the data obtained from a DUE program per-
formed at a relatively earlier period of introduction of r-HuEPO in-
to the market where the DUE criteria had not been implemented
completely in routine clinical practice even in a teaching hospital
(Table). While the concept of DUE per se has been considered im-
portant for promoting better clinical practice, little clinical evidence
that would support such a premise has been reported so far. In this
context, the present study would provide a clinical basis for con-
ducting a DUE program at least for r-HUEPO.

We found that the mean erythropoietic response (i.e., A Hb) ob-
tained from the patients having the highest rank score for the cur-
rent DUE criteria of 3 during Period I was significantly (p < 0.05)
greater than the corresponding values obtained from those having
the lower rank scores (Fig.). This finding may be interpreted as the
evidence that the implementation of the DUE criteria may promote
better therapeutic response to r-HUEPQ. We further analyzed the
data to determine whether all clinical variables employed for the
present DUE criteria would have contributed to the better thera-

peutic response being independent of each other. Results of the
multiple regression analysis demonstrated that monitoring of serum
ferritin and iron supplementation were associated independently
with greater increase in blood hemoglobin concentrations. Collec-
tively, the results indicate that implementation of the certain items
of the recommendations of NKF-DOQI for r-HUuEPO in the treat-
ment of anemia in hemodialysis patients would contribute to the
better therapeutic response.

The reason why supplementation of iron to hemodialysis patients
received r-HuEPO elicited greater erythropoietic response seems
self-evident, because many, but not all, hemodialysis patient de-
veloping anemia exhibit not only a lack of endogenous secretion of
erythropoietin but also inadequate body iron storage''" for ery-
thropoiesis. Many studies''» have shown that the erythropoietic
response obtained from hemodialysis patient given supplementa-
tion with iron during the r-HuEPQ therapy was greater than that ob-
tained from those given no iron supplementation. On the other hand,
the reason why monitoring of serum ferritin was associated with
better erythropoietic responses remains obscure. However, we are
tempted to speculate that implementation of serum ferritin moni-
toring to detect patients with depleted tissue iron storage (e.g., serum
ferritin level of < 100 4 g/L)" should have allowed to provoke an
earlier therapeutic intervention in inadequate tissue iron storage if
necessary. While many therapeutic guideline’ > '® of r-HuEPQ has
accentuated importance of GI work-up for ruling out occult bleed-
ing prior to the initiation of the treatment, no significant correlation
was observed between implementation of GI work-up and erythro-
poietic response in our DUE analysis. However, our finding would
not necessarily negate such a correlation, because the GI work-up
was performed in almost all patients (i.e., 93%) whose clinical da-
ta were analyzed within the study period. Thus, the multiple re-
gression analysis was not able to detect any significant correlation
between the parameters, if such a correlation would have existed.

We found no significant differences between the median rank
score obtained from the patients who developed hypertension and
those not at Periods [ through III. Our intention to search for such
a relation was derived from the idea that clinical practice given
greater DUE scores for r-HUuEPO was associated with more favor-
able erythropoietic response. It has been shown that the develop-
ment of hypertension during the r-HuEPO therapy may be associ-
ated with an excessive increase in blood hemoglobin concentration
and thereby increase in blood viscosity'”. However, because the
mean hemoglobin concentration attained at the end of observation
period in the present study was around 8 g/dL, such a theoretical
correlation might not have been detected.

Despite that we found significant correlation between implemen-
tation of certain items of the DUE criteria for r-HUEPO to the ery-
thropoietic response observed in the patients undergoing hemodial-
ysis, no significant differences were observed in the cumulative r-
HuEPO doses required to attain blood hemoglobin concentration of
8.0 g/dL among the patients having the different rank scores for the
DUE criteria at Periods I through III. At present, no reasonable ex-
planation can be offer for this issue. Our finding indicates that the
monitoring of r-HUEPO usage may not necessarily be associated with
medical cost reduction in hemodialysis patients receiving r-HuEPO
as far as the cost of r-HuEPO itself is concerned. Because we did not
evaluate the comprehensive medical expenditures associated not on-
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ly with the drug therapy but also with hospital charges, nursing charges
and an economical burden for patients' care givers, we cannot cate-
gorically say whether the implementation of DUE during the r-HuE-
PO therapy would contribute to the economy of medical resources.

In the present study we performed the DUE for r-HuEPO for 6
weeks after the commencement of the therapy. The reason why we
employed the current protocol was two folds. First, we predicted
that most patients given the drug would attain hemoglobin concen-
tration levels of 8-10 g/dL at 2 to 6 weeks after the initiation of the
r-HuEPO therapy according to the previous studies* '*, Indeed, the
results obtained confirmed our premise (Table), Second, we con-
sidered that substantial numbers of the patients participated in the
present study would be discharged before the completion of the
study, if we chose a longer study period (e.g., 8 weeks). However,
it is difficult to conclude whether our DUE protocol for r-HuEPO
would also be relevant to other hospitals when similar programs are
to be performed. This is because an average duration of hospital-
ization for hemodialysis patients undergoing the r-HuEPO therapy
may differ depending on patient population and even on the loca-
tion of the hospitals. Thus, we consider that the duration of the DUE
program should be customized in each institution.

In conclusion, we performed a retrospective analysis on the clin-
ical data obtained from the hemodialysis patients who received r-
HuEPO in a teaching hospital and found that implementation of cer-
tain items of the modified DUE criteria based upon the Bennett's
DUE criteria for --HUuEPO for these may be associated with more
favorable erythropoietic response but with no appreciable increase
in the development of hypertension. The present study would pro-
vide another strong impetus to further pervasion of DUE program
particularly in non-teaching hospitals where implementation of the
DUE criteria for r-HuEPO might not necessarily be adequate.
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Abstract :

Objective — Pharmacists must provide proper drug information to medical staff such as dectors and nurses, and also patients. Therefore, pharmacists need
the ability to collect and evaluate medical literature efficiently. As a new approach to acquiring the necessary knowledge and skill, we introduced a novel
way of evaluating drug information in a postgraduate clinical pharmacy course of Meiji Pharmaceutical University.

Methods — The drug informatics (DI} class was conducted by both lectures and a journal club. The evaluation of the DI class was done by regular exami-
nation and issuing a questionnaire to the students.

Results — Through the lectures, students learned the fundamental points requiring attention when reading a paper. The journal club provided good practice
in how to evaluate a paper and improved the students' English ability, since this was the predominant language used in the drug information media. Gener-
ally, the faculty’s evaluations and student's responses were satisfactory.

Conclusion — We have renewed the curriculum of the DI class in our postgraduate clinical pharmacy course and introduced a lecture course on how to eval-
uate papers, offering practice in a journal club. This is a very useful method by which students can consider pharmacotherapy on a scientific basis, and put

their newly acquired skills into clinical practice.

Key words : clinical pharmacists, drug informatics class, clinical pharmacy course in postgraduate school, literature evaluation, journal club
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