Indicated
by MSN
1948
101
129
91

1482

Indicated
by
Yuhoo!
4140
87
82
17
732
’3

Number of backlinks

Indicated
by
Google
107

(]

(22

01, 04,

05,07,

2006
2006

Date ol
update
20,12,
2006
D5, 12,
20,12,
21,11,
2006
08, 11,

lnst

Number of
oulgoing
links.

24

19

Examinations

3230

Palliative
care

Treatments

0
0

for academic associations

d in the websit

Solid Blood or

cancer lymph node
cancer

44091 1]

3230

N o

Number of words of cancer information

Total

44091

for Cancer Detection
Hepatology
Japanese Society ol

Pediatric Oncology
and Diagnosis
The Japanese Society of

The Japanese
Metastasis Research

Japanese Association
Gastroenterological
Cancer Screening

The Japan Society of

Association for

Association
Japanese Socicty of

Table 4. Amount of infor

Association name
Japanese Cancer

Characteristics of academic association websites

Seven of the 150 websites included in the study were oper-
ated by academic associations. Table 4 shows the character-
istics of these seven academic association websites. The
median number of outgoing links for these websiles was 6
(range, 2 to 24). Two of the websites presented cancer infor-
mation for patients in the form of documents. The academic
association sites had a smaller number of backlinks than
the cancer based hospital websites Three of the sites had
no backlinks at all (as indicated by the Google search
engine).

Top-ranked search results compared between findings on
July 19, 2006 and December 22, 2006

2006

When the two lists of 50 top-ranked search results collected
on July 19 and on December 22, 2006 were compared, 47
scarch results had different ranks (Table 5). Fifteen of the
50 top-ranked search results on December 22, 2006 were
not in the July 19 list. There was one search result whose
rank moved more than five places within the top 10 list
between July and December, but there were 12 such search
results in the top 50 list. The site of the National Cancer
Center remained at the top both times.

Discussion

This study illuminates what cancer information is currently
available on the internet. It also provides valuable informa-
tion regarding the obstacles in creating websites that are
useful from the patients’ viewpoint.

Determining which organizations operate cancer-related
websites is essential for understanding the current situation
of cancer information on the internet. Table 1 shows the
types of organizations operating the 150 websites investi-
gated in this study. The fact that each of the four categories,
B, C, D, and F operate approximately 20% of the websites
indicates that patients, doctors, and researchers provide
information from their viewpoints with equal frequency.
The top 10 sites ranked by the Google search, however, are
operated by four medical institutions, two foundations, two
media-related organizations, and Iwo corporations (Table
5). The top 10 list did not include any of the sites where
patients can share their experiences. The top 10 list also did
not contain any sites of government organization such as
the Ministry of Health, Labour, and Welfare, or sites of any
academic associations. This suggests a possible bias in the
information currently available on the internet.

Many cancer-related websites are used by patients and
other nonmedical experts. Certain efforts are required to
create a website that is casy to use for people without
medical expertise. First, a search function can contribute 1o
the efficiency with which users can obtain relevant informa-
tion, While 56% of the wehsites owned by media-related
organizations and pharmaceutical companies contained a
search function, only 14% of the other websites did (Table
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1). The National Cancer Center did not include a search
function on the home page of its website, but it did include
a scarch function on the pages of the Cancer Information
Service section that is operated by its Cancer Information
Service division. Considering that a lot of users access the
home page of the National Cancer Center site. the National
Cancer Center should reevaluate the placement of the
search function. Furthermore, it s necessary to pay close
atlention to the orthographic representation of cancer-
related terms. For example, search results differed sig-
nificantly when searching for different orthographic
representations for the word “cancer” in Japanese (“gan”
|hiragana character|, “gan" [katakana character). and “gan”
[kanji character]). The search rank of the National Cancer
Center site decreased when the kanji (Chinese character)
representation (“gan™) was used as a search term. In con-
trast, a website owned by a private corporation was titled
“gan - gan - gan Super-links (Cancer Super-links),” includ-
ing all three orthographic representations.

Outgoing links and advertisements provide the users
with opportunities to obtain related information. By follow-
ing links, users can find websites that are related 1o the
original site. In this study, we found that media-related web-
sites and websites created by patients and/or their families
contained many links. The median number of links was 13
for the media-related websites, and 15 for the websites
created by patients and/or their families (Table 1). The web-
sites created by patients and/or their families contained
links to similar websites. This suggests that cancer patients
are forming communities on the internet. We assume that
the media-related websites have many links because they
intend to develop into portal sites. The other websites had
a median number of 04 outgoing links (Table 1). These
sites primarily seemed to be interested in publishing their
own information. Advertisements indicate the sponsors for
a website, and examining the advertisements carried on a
website might make it possible to detect certain biases in
the website.* Most of the websites investigated in this study,
however, did not carry any advertisements (Table 1). We
conclude that commercial interests currently exert rela-
tively little influence on cancer-related information on the
Internet in Japan.

The cancer based hospitals in Japan' are institutions that
are essential for cancer treatment.” In this study, 14 of the
150 top-ranked websites were websites for the National
Cancer Center and for other cancer based hospitals. It is
interesting 1o note that 7 of these 14 hospitals are located
in the Kanto area, which suggests a disparity among
different areas in the country. The website of the National
Cancer Center had very different characteristics from those
of the other cancer based hospital websites (Table 3). It
contained by far the largest amount of general cancer infor-
mation, and it can be considered as a central publishing
institution for cancer information. Twelve of the 13 other
cancer based hospital sites included a link to the website of
the National Cancer Center. Among the 13 cancer based
hospitals, the Niigata Cancer Center website'” and the Aichi
Cancer Center website” contained a significant amount of
general cancer information. but the amount of information

was not reflected in the search results ranking. In other
words, users are not evaluating the cancer based hospital
websites by the general cancer information available on
them. The Shizuoka Cancer Center, which was ranked
number 3 among the 14 hospital sites in the search results,
did not include any general cancer information, but instead
described a consulting service that could be accessed in
person, by phone, or by home visit. We assume that such
individualized services had populanzed the hospital and its
website. We expect that, in the future, the cancer based
hospital websites will take on a different role from that of
the National Cancer Center website, by providing informa-
tion unique to cach hospital. while the site of the National
Cancer Center will continue to provide general cancer
information.

While the hospital websites contained general cancer
information. the websites of academic associations are con-
sidered useful in obtaining speaalized cancer information.
In this study, two of the seven websites for academic associa-
tions included some cancer nformation, but the extent of
the information was small, The other five websites for aca-
demic associations did not contain any cancer information
for paticnts. This may be due to the nature of academic
associations, which are mainly fellowship organizations for
facilitating communication among specialists.  Cancer
patients, however, are increasing their expectations of aca-
demic associations. Because academic associations include
experts in very specific fields, they can provide information
on rare cancers that cannot be treated in sufficient depth by
cancer based hospitals, For example, neither pediatric hos-
pitals nor cancer hospitals provide sufficient information on
pediatric cancer, because neither type of hospital regards
pediatric cancer as its core specialty. In a field such as this, it
would be very useful if academic associations took the initia-
tive in providing and publishing relevant information.

This study has shown that there is an abundance of
cancer-related information available on the internet. It has
also shown that the usability of websites for cancer patients
needs to be improved. While the National Cancer Center
website is taking the lead in providing general cancer infor-
mation, the local cancer based hospital websites are expected
to provide the individualized information that patients also
require, In the future, a system for providing cancer-related
information needs to be created that can answer a variely
of patient needs.
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Detailed Analysis of Visitors to
Cancer-Related Web Sites

To tHE Epimor: Web sites are a valuable source of information
for cancer patients.' Patients are seeking information necessary for
their own treatment, as well as general cancer information. To
satisfy such needs of cancer patients, it is necessary to build Web
sites that are conducive to patients’ individual needs, as well as to
have organic linkage between a wide variety of sites. Although
achieving this end requires sufficient study of the characteristics of
cancer-related Web site users, there is little research on the topic,
leaving an unclear picture of the actual state of cancer-related Web
site users. Therefore, in this study, we conducted an access analysis

of cancer-related Web sites to shed light on the characteristics of
their visitors, which is information necessary for improving the
user friendliness of such Web sites,

Using Keyword Advice Tool (Overture KK, Tokyo, Japan),’
we first selected 96 keywords pertaining to cancer that have been
used in more than 3,000 searches per month on Yahoo! as of
September 2006. Next, we used the 96 selected keywords to con-
duct Yahoo! searches,” and then selected 2,000 Web sites that came
up in these searches. We then used Keyword Advice Tool to obtain
the number of searches performed with each keyword and ranked
the Web sites proportionate to the number of searches, Then we
computed a ranking score by giving the nth-ranking keyword of
the converted ranking a 1/n value (eg, the first-ranking site gets
1,000 points, the second-ranking site half of that, and so on). We

Table 1. Web Sites Analyzed
No. of Visitors No. of Page Views
Classification Narme of Wab Site Aggregation Period (daily avaragal (daily average)
Cancer center Cancer center Web site A September 1, 2006 1o November 30, 2006 - 42,663
Cancer center Cancer canter Web site B October 1, 2006 to November 30, 2006 — 62,181
Hospital Hospital Web site C August 1, 2006 to November 30, 2006 8026 -
Hospital Cancer canter Wab sita D March 26, 2006 1o November 18, 2006, -— —
October 15, 2006 to January 13, 2007
Hospital Hospital Web site D October 1, 2006 to December 31, 2006 -_ aan
Hospital Hospital Web site E Novembar 1, 2006 to December 31, 2006 - —
Pharmaceutical company Ph | company Web site A November 1, 2006 to December 31, 2006 — —
Pharmaceutical company Pharmaceutical company Web site B November 1, 2006 10 December 31, 2006 - -
Pn stical pany Pharr i pany Web site C Novembar 1, 2006 to December 31, 2006 p— —
Pharmaceutical company Pharmaceutical company Web site D November 1, 2006 to December 31, 2006 - -
Pharmaceutical company Pharmaceutical company Web site E MNovember 1. 2006 to December 31, 2008 - =
Individual Individual antiaging Web site A Dacember 1, 2006 to December 31, 2006 —— =
Cancer patient Cancer blog B Qctober 1, 2006 to December 31, 2006 — —
Cancer patient Cancer blog C October 1. 2006 to December 31, 2006 — —
Cancer patient Cancer blog D December 2, 2008 to January 12, 2007 = =
Cancer patiant Pediatnc cancer blog E Dacember 10, 2006 to January 27, 2007 —_ —
Cancer patient Pedumtric cancer blog F Decamber 10, 2006 to January 27, 2007 - -_
Cancer patient Childhood leukermia blog G December 10, 2006 to January 27, 2007 — —
Cancar patient Leukarma blog H October 8, 2006 to January 8, 2007 — -
Cancer patient Leukermia blog | October 6. 2006 to January 5, 2007 —_ -
Cancer patient Breast cancer blog J January 1, 2007 1o February 28, 2007 198 -
Cancar patent Breast cancer blog K January 1, 2007 to February 28, 2007 161 -
Cancer patiant Leukermua blog L January 1, 2007 to February 28, 2007 173 -
Cancer patient Uretaral cancer blog M January 1, 2007 to February 28, 2007 51 —
Cancer patient Indindual cancer link site N January 1, 2007 to February 28, 2007 - —
www [0.0rg © 7008 vy Amancan Sociery of Clhinical Oncology 4213
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also assigned a hit frequency score for the frequency with which
each Web site appeared in searches with each of the 96 keywords.
We then computed the final score with the product of the ranking
score and the hit frequency score and extracted the 100 highest
scoring sites as the subject of this study. Blogs in the present study
also included homepages on patients’ personal experiences fight-
ing cancer.

There are two main methods for conducting access analysis;
these are analyzing the Web server logs and obtaining access logs
through JavaScript tags embedded in each page ofa Website." Both
methods require the site author to collect the log data. It is possible
to obtain the Uniform Resource Locator (URL) of the pages vis-
ited, the page viewed before visiting the site, the Internet Protocol
(1P) address of the visitors, and the time of visit. In this study, we
requested the following information from the selected 100 Web
sites. We requested a summary of aggregated results from the Web
sites already compiling access data on their own. For the Web sites
that are not compiling access data on their own but that can obtain
a server log, we obtained the access logs from the site authors and
then compiled the data ourselves. For all of the other Web sites, we
embedded tags to collect data for the purposes of this study and
compiled the data.

Of the sites, 25 Web sites complied with our request and
consented to participate in the study; characteristics of these sites
are listed in Table 1. Each site operator agreed to participate in the
study on the condition of anonymity. The number of visitors to cancer
center sites was overwhelmingly higher than the number of visitors to
cancer patients’ blogs.

We were able to obtain data on page views by day of the week for
three Web sites operated by cancer centers and general hospitals (Fig
1). Page views on nonworking days for all three sites were 64% to 70%
of page views on weckdays.

We were able to analyze the number of visitors to one hospital
Web site (hospital Web site C) and four cancer patients’ blogs every 3
hours. The number of visitors to hospital Web site C peaked on
weekdays around 12:00 to 3:00 pm. However, there were no evident
day-to-day fluctuations on cancer patients’ sites, whose accesses
peaked around 9:00 M to 12:00 am. Although the average number of
visitors per hour to hospital Web site C outside of business hours
decreased to 38% of the number during business hours (from 9:00 am
to 6:00 pm on weekdays), the average number of visitors to the four
cancer patients’ blog sites decreased to only 61% (Fig 2).

The ratio of search engines used to access each Web site is shown
in Table 2. The percentage of people who used MSN was lower for
visitors to cancer patients’ blogs than for visitors of hospital sites.

We were able to attain the repeat rate for six cancer patients’ blog
sites. Although the repeat rates for leukemia and ureteral cancer pa-
tients' blogs were extremely low, the repeat rate for breast cancer—
related blog sites was high (Table 2). We compared four cancer
patients’ blog sites for which we were able to obtain this data (Fig 3).
There was a group of visitors with a high degree of familiarity for each
of the two breast cancer patients’ blog sites. There was a smaller group
of visitors familiar for leukemia blog L compared with the two breast
cancer patients’ blog sites. We found a group of visitors tending to-
wards defection for ureteral cancer blog M.

We were able to obtain data on changes in visit frequency over the
last year or more for cancer center Web site A, pharmaceutical com-
pany Web site A, pharmaceutical company Web site B, and pharma-

&2 © 2008 by Ametican Society of Climcal Oncology
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Fig 1. Average page wews of hospital site by day of the week

ceutical company Web site E. Although visit frequency for each site
exhibited small fluctuations and overall increasing and decreasing
trends, we did not observe any so-called seasonal variations. Further-
more, when we examined 3-month logs of search keywords that led to
cancer blog C, we found no visible changes in search keywords during
the 3-month period.

We selected Web sites in a wide range of categories for this study.
In addition to hospital and pharmaceutical company Web sites, we
also targeted a large number of homepage sites on patients’ personal
experiences fighting cancer. We first screened for sites that are influ-
ential among users. Cancer patients’ homepage sites constituted 9% of
the influential sites initially selected. Previous studies, however, have
not focused on these cancer patients’ homepage sites.'** Blogging on
one's experiences with cancer has enabled the flow of information
among patients that goes beyond time and space. Homepages provide
a means for communication among patients and their families that is
more convenient and costs less than traditional face-to-face patient
organizations, It is possible that these sites provide information that is
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not provided by medical care providers but that is useful to patients. [t
is likely that patients’ blog sites will become an important category of
‘Web sites in the future.

This study showed that visitors’ access patterns vary among
different types of Web sites. Many people visited hospital-type sites
on weekday afternoons, whereas few visited these sites on non-
working days. In contrast, there was hardly any variation between
days of the week in visits to cancer patients’ blogs, which peaked at
night (Fig 1). This fact demonstrates that the background or the
status of use varies between users of hospital-type sites and
homepage sites. Although we cannot draw any definitive conclu-
sions as a result of insufficiently detailed data, we can infer from the
fact that the peak in visits to hospital-type sites coincided with
hospital consultation hours that many of these people use these
sites as they prepare for hospital visits. At the same time, we can
also deduce that there is a tendency for people to visit cancer
patients’ blogs during their spare time. This may reflect the fact that
people use cancer patients’ blogs not for one-way transmission of
information but as a tool for communication among patients and
their family members.

In this study, the rate of visitors who use MSN” to reach cancer-
related Web sites was generally low compared with the Japanese na-
tional average. Moreover, cancer patients’ homepage visitors tended
to go through Yahoo! and Google'" more often than MSN compared

WM 0L

with visitors to other categories of Web sites. In general, people who
frequently access the Internet use Google, whereas those who access it
less frequently use Yahoo!, and those who access the Internet even less
frequently use MSN, which comes bundled in many computers’ initial
setup configuration, Considering this, we can deduce that visitors to
cancer-related Web sites and, in particular, to cancer patients’
homepages are highly literate with information technology and fre-
quently access the Internet.

This study demonstrated that the repeat rate of visitors varies
depending on the attributes of particular Web sites, The repeat rate of
visitors to breast cancer—related homepages was extremely high com-
pared with the average repeat rate of information service—type sites,
which is approximately 25% to 30% (T. Nobue, personal communi-
cation, 2006). We observed the same trend from the results of
visitor familiarity as well. This indicates that there are many avid
fans of breast cancer—related homepages, which represents a signif-
icant departure from information service—type sites such as those
of cancer centers. Even among cancer-related homepages, the re-
peat rate for leukemia-related sites was extremely low. There are a
number of possible reasons for this. First, compared with breast
cancer, there are many different subtypes of leukemia, with varying
symptoms and duration. Therefore, visitors may more often find
thar the leukemia-related Web site they visited was not describing
the exact subtype of leukemia they intended to look up. Second, the
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Table 2 Charactenstics of Sites tor Which Dats Were Obtainable
Search Engne Rano
|v Google cop” +
Google comt)
Hepaat
Name aof Site Yahoot MSNS Rano (%)

Cancer canter Web site A 1.67 0.8 —_
Cancer center Web ane B 105 014 —
Cancar center Web site D 217 020 —_
Hosmtal Web site E 713 0es —
Hospital Web site F 225 002 -
Pharmaceutical company Web site A 184 014 -
Pharmaceutical company Web site B 492 018 —
Pharmaceutical company Web sita C 600 040 —
Pharmaceuncal company Web site D 400 029 —
Cancer blog B 639 016 —
Pediatnc cancer blog E -— - 65.30
Leukema biog | 1.50 0.08 —_
Breast cancer blog J 287 0.08 44,60
Braast cancer blog K 166 oos 29.30
Leukemia blog L 080 030 5.60
Urateral cancer blog M 1.80 0.05 13.80
Individual cancer link site N 072 009 930
Throughout Japan| 186 05 —
Kameda Medical Center 0.35 010 —
Hula danca class for homamakers 814 063 —_
Optical device company 0.92 018 —
"Web site: httpwww.google.cop/
TWeb site httpi/fiwww . google com/
tWeb site. http/www.yahoo co.jp/
§Web site http./fjp msn.com/
[MWeb sits: hrp firtemat watchumpress oo pfcda’event 2006042111756 htrmd
fIShows the percentage when OCN 15 set to 1

survival rate is higher and the duration of illness is longer for breast
cancer than for leukemia. Third, because information technology
is less diffuse among elderly individuals, itis possible that there are

more visitors at the Web sites related to the types of cancer that
occur at an earlier age, such as breast cancer.

To our knowledge, this study was the first to shed light on the
characteristics of cancer-related Web site visits. However, there are a
number of issues that need to be considered. First, because the number
of sites from which we obtained data is limited, we cannot generalize
for all cancer-related Web sites. More large-scale studies with a wider
scope of target sites will be needed in the future. Second, this study
demonstrated that homepage sites on people’s personal experiences
fighting disease are forums for the communication of information
among patients. It is possible for patients and their families to obtain
information through these sites that they cannot get from medical
care providers. With few previous studies on these sites, more
research is needed on the role of these sites in improving patient
literacy, as well as the limitations of these homepage sites. Finally,
this study showed that the background and behavior of cancer Web
site visitors differ among different types of Web sites, This suggests
that visitors have diverse needs. Cancer-related Web sites need to
be designed from this perspective to make them easy to use and
beneficial to their users,
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Cetuximab Pharmacokinetics
in End-Stage Kidney Disease
Under Hemodialysis

To tHe Epitor: Cetuximab, an anti-epidermal growth factor
receptor chimeric mouse/human immunoglobulin 1 monoclonal an-
tibody against the epidermal growth factor (Merck, Darmstadt, Ger-
many), has been approved as a treatment for advanced head and neck
cancer in combination with radiation therapy.'” However, there is
very little data on cetuximab in patients undergoing chronic dial-
ysis." The treatment of cancer in patients with impaired renal
function is an emerging problem because the population is getting
older and the rate of chronic dialysis increases by 5% yearly in
Western countries. We report a pharmacokinetic study of cetux-
imab in a patient with renal insufficiency requiring hemodialysis,
Cetuximab was instituted at a dose of 250 mg/kg weekly for a
55-year-old patient with head and neck cancer.

We characterized the pharmacokinetics and efficacy of cetux-
imab at conventional efficacious dose levels in combination with
radiation therapy in a hemodialyzed patient with head and neck can-
cer. The aim of the study was to determine whether conventional
doses of cetuximab in combination with radiotherapy were appropri-
ate for hemodialyzed patients.

Cetuximab serum concentration was measured by a validated
enzyme-linked immunosorbent assay. The enzyme-linked immunosor-
bent assay method used a recombinant human epidermal growth factor
receptor (extracellular domain) adsorbed onto microtiter plates to
capture cetuximab in serum. The captured cetuximab was detected
using a peroxidase-conjugated goat antihuman F(ab'), specific for Fc

WWW o org

fragment (horseradish peroxidase anti-human immunoglobin G).
Lower limit of quantitation and upper limit of quantitation were 0.75
and 15 pg/mL, respectively. The limit of detection was 0.012 pg/ml.
Concentrations higher than the upper limit of quantification were
diluted 1:10 or 1:100, deviation and variability of this procedure being
lower than 4.5%. Serum samples were used to estimate cetuximab
pharmacokinetics, assuming no time-dependence, with WINNonlin
(Scientific Consultant, Apex, NC; Pharsight Corporation). One- and
two-compartment models with first order distribution and elimina-
tion constants were tested. The best model was selected using the usual
methods, which included the analysis of plots of observed versus
predicted concentrations and the Akaike information criteria. The
model that best fitted the observed data was a two-compartment
model with first-order elimination from the central compartment (Fig
1). Clearance from central compartment was (1025 L/h, central com-
partment volume was 3.8 L, and terminal elimination half-life was
11,9 days (Table 1).

Although analyses of cetuximab pharmacokinetics were previ-
ously reported, the results obtained in our patient cannot be readily
compared with these publications. Tan et al' did not use a formal
compartment model. In the studies of Baselga et al” and Delbaldo et
al,” cetuximab pharmacokinetics were described by a one-compartment
model. However, a two-compartment model has previously been
shown 1o be the best to describe the pharmacokinetics of immuno-
globulin 1 monoclonal antibodies, including trastuzumab,” inoli-
momab,® rituximab,” basiliximab,'’ ¢clenoliximab,'" alemtuzumab,'”
and adalimumab."® Dirks et al'* used a two-compartment model but
with a Michaelis-Menten type of elimination. This last approach ne-
cessitates a large number of patients and the study of different dose
regimens, and could not be applied to our patient.
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