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The mission of the New England Journal of Medicine is to bring the best possible information to
medical professionals to help them take care of their patients. To meet this goal, we rely on the
scientists, clinical investigators, and clinicians of the world to send us their best work—articles that
change how we practice medicine or teach us something new about the biology of disease. As you
can see from this booklet, many of these articles have come from Japan. And we hope in the future
to see many more from Japan. We promise a fair and thorough peer review and a speedy

publication schedule. Send us your best work!

Sincerely,
SHE " Doy >

Jeffrey M. Drazen, M.D.
Editor-in-Chief, The New England Journal of Medicine
Distinguished Parker B. Francis Professor of Medicine, Harvard Medical School
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Dear friends and colleagues,

Ever since I spent a sabbatical at the University of Tokyo school of medicine I've been enamoured with
the remarkable and unique culture of Japanese medicine. The world can learn much from what
Japanese clinicians and researchers can offer, and I hope you will share those insights with us.

Don’t underestimate the importance of what you have to share. The world needs to hear from you and
wants to hear from you! Share what is unique about your environment, culture, experience, and
observations. Importantly, don’t let perfection be the enemy of the good: striving for perfection will slow
you down and can be paralyzing—submit your work when it’s good enough.

I wrote a manuscript about Japanese medical education with my colleagues at the International
Research Center for Medical Education and learned from that experience. I thought I'd share with you
several suggestions that I hope can be helpful as you craft your own work for publication in
international journals:

—ensure you clarify authorship and author order as you recruit collaborators into the project. This will
avoid dashing expectations and creating conflict. This includes early discussion with your superiors
and your trainees.

-remember that it’s easiest to write the results of a well-considered hypothesis and well-conducted
research. Spend the time necessary to give yourself the best opportunity to compile the information
you need.

—ensure you get the necessary regulatory approvals (such as from an institutional review board)
before you recruit subjects.

-remember to maintain your study registration in one of the major trial registration systems (such as
clinicaltrials.gov).

—write to editors in advance to see if opinion or review articles will be of interest before submitting.

—don’t worry so much about the language differences. Language is straightforward to fix. Original
ideas and information are irreplaceable.

—don’t let concerns about spoken English language-fluency dissuade you from submitting your work
for presentation at international meetings. It’s the ideas that your global colleagues want to hear.

—if you're unsure which journal to submit to, think about who you want to reach rather than the impact
factor. Looking down your own list of references will often help identify the most influential journals
in your field.

—don’t leave all the writing until the end; rather, write your paper as you proceed through your
research or project. The introduction and the methods are typically easy to write while you’re doing
the work.

If you are new to academic publishing, then welcome and hooray! If you're experienced, then keep
going, and continue to inspire those around to you to reflect on what they are learning and share it with
the world.

I wish you well and look forward to reading and hearing your work!

Sincerely,

Graham McMahon, M.D., M.M.Sc

Editor for Medical Education, The New England Journal of Medicine

Associate Dean for Continuing Education and Associate Professor of Medicine, Harvard Medical School
Program Director, Endocrine Fellowship, Brigham and Women’s Hospital

Incoming President and CEO, Accreditation Council for Continuing Medical Education
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N Engl ] Med 2001;344:632-6. Copyright © 2001 Massachusetts Medical Society.
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GREEN TEA AND THE RISK OF GASTRIC CANCER IN JAPAN

YOSsHITAKA TsuBoNO, M.D., YosHikazu NisHINO, M.D., SHoko KomaTsu, M.D., CHUNG-CHENG HSsIEH, Sc.D.,
SEIKI KANEMURA, M.D., IcHIRO TsuJi, M.D., HARUO NAKATSUKA, PH.D., AKIRA FUKAO, M.D., HIROSHI SATOH, M.D.,
AND SHIGERU HisAamicHI, M.D.

ABSTRACT

Background Although laboratory experiments and
case—control studies have suggested that the con-
sumption of green tea provides protection against gas-
tric cancer, few prospective studies have been per-
formed.

Methods In January 1984, a total of 26,311 resi-
dents in three municipalities of Miyagi Prefecture, in
northern Japan (11,902 men and 14,409 women 40
years of age or older), completed a self-administered
questionnaire that included questions about the fre-
quency of consumption of green tea. During 199,748
person-years of follow-up, through December 1992,
we identified 419 cases of gastric cancer (in 296 men
and 123 women). We used Cox regression to estimate
the relative risk of gastric cancer according to the con-
sumption of green tea.

Results Green-tea consumption was not associated
with the risk of gastric cancer. After adjustment for
sex, age, presence or absence of a history of peptic
ulcer, smoking status, alcohol consumption, other di-
etary elements, and type of health insurance, the rel-
ative risks associated with drinking one or two, three
or four, and five or more cups of green tea per day, as
compared with less than one cup per day, were 1.1
(95 percent confidence interval, 0.8 to 1.6), 1.0 (95 per-
cent confidence interval, 0.7 to 1.4), and 1.2 (95 per-
cent confidence interval, 0.9 to 1.6), respectively (P for
trend=0.13). The results were similar after the 117 cas-
es of gastric cancer that were diagnosed in the first
three years of follow-up had been excluded, with re-
spective relative risks of 1.2 (95 percent confidence
interval, 0.8 to 1.8), 1.0 (95 percent confidence inter-
val, 0.7 to 1.5), and 1.4 (95 percent confidence inter-
val, 1.0 to 1.9) (P for trend=0.07).

Conclusions n a population-based, prospective co-
hort study in Japan, we found no association between
green-tea consumption and the risk of gastric can-
cer. (N Engl J Med 2001;344:632-6.)

Copyright © 2001 Massachusetts Medical Society.

REEN tea is widely consumed in Asian

countries. It has been hypothesized to have

a protective effect against the development

of gastric cancer, the second leading cause

of death from cancer throughout the world.! In a va-

riety of animal models, the administration of green-

tea extracts or polyphenols inhibits tumorigenesis in

several organs, including the stomach.2? Green-tea

polyphenols have various anticarcinogenic effects, such

as strong antioxidant activity, inhibition of nitrosa-

tion and cell proliferation, and induction of apopto-
sis among carcinoma cells.2#

Case—control studies have found a reduced risk of

632 - N Engl ] Med, Vol. 344, No. 9 - March 1, 2001

gastric cancer in association with the consumption of
green tea. Of seven studies reported to date,>!! two
studies in China®¢ and two in Japan”® found a sig-
nificant inverse association between the consumption
of green tea and the risk of gastric cancer, and one
study in China® and one in Japan!® found a nonsig-
nificant inverse association. One study in Taiwan!!
reported a nonsignificant increase in the risk of gas-
tric cancer among subjects who drank green tea ha-
bitually, as compared with those who did not.

Little evidence is available from prospective stud-
ies. In a study of Japanese persons in Hawaii,'2 the
consumption of green tea was associated with a non-
significant increase in the risk of gastric cancer — a
result that is inconsistent with the findings of most
case—control studies. To examine further the associ-
ation between green tea and the risk of gastric cancer,
we conducted a population-based, prospective cohort
study in Miyagi Prefecture, a region in northern Ja-
pan with a high incidence of gastric cancer (age-
adjusted rate per 100,000 world population, 82.7 for
men and 32.8 for women!3) and substantial variation
in the consumption of green tea.

METHODS
Study Cohort

This prospective cohort study started in January 1984, when we
delivered a self-administered questionnaire on various health hab-
its to 33,453 residents, 40 years of age or older, in three munic-
ipalities of Miyagi Prefecture. The questionnaires were delivered
to and collected at the subjects’ residences by members of health-
promotion committees appointed by the municipal governments.
This procedure yielded a high response rate (94 percent). Usable
questionnaires were returned from 31,345 subjects (13,992 men
and 17,353 women). The study protocol was approved by the in-
stitutional review board of the Tohoku University Graduate School
of Medicine. We considered the return of self-administered ques-
tionnaires signed by the subjects to imply their consent to partic-
ipate in the study.

Exposure Data

The questionnaire included items about the frequency of re-
cent consumption of three beverages (green tea, black tea, and
coffee) and 11 items about food, as well as items on the consump-
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HIGH SERUM IgG4 CONCENTRATIONS IN PATIENTS
WITH SCLEROSING PANCREATITIS

Hipeaki HAMANO, M.D., SHigGeYuki Kawa, M.D., AKIRA HoriucHi, M.D., HiIrosHI UnNO, M.D., Naoyuki Furuya, M.D.,
TA AKAMATSU, M.D., MANA FukusHIMA, M.D., TosHIO NiKAIDO, PH.D., KoHzo NAKAYAMA, PH.D.,
NoBUTERU UsubpA, M.D., AND KENDO Kivosawa, M.D.

ABSTRACT

Background Sclerosing pancreatitis is a unique
form of pancreatitis that is characterized by irregular
narrowing of the main pancreatic duct, lymphoplas-
macytic inflammation of the pancreas, and hyper-
gammaglobulinemia and that responds to glucocor-
ticoid treatment. Preliminary studies suggested that
serum IgG4 concentrations are elevated in this dis-
ease but not in other diseases of the pancreas or bil-
iary tract.

Methods We measured serum IgG4 concentrations
using single radial immunodiffusion and an enzyme-
linked immunosorbent assay in 20 patients with scle-
rosing pancreatitis, 20 age- and sex-matched normal
subjects, and 154 patients with pancreatic cancer, or-
dinary chronic pancreatitis, primary biliary cirrhosis,
primary sclerosing cholangitis, or Sjogren’s syndrome.
Serum concentrations of immune complexes and the
IgG4 subclass of immune complexes were determined
by means of an enzyme-linked immunosorbent assay
with monoclonal rheumatoid factor.

Results The median serum IgG4 concentration in
the patients with sclerosing pancreatitis was 663 mg
per deciliter (5th and 95th percentiles, 136 and 1150), as
compared with 51 mg per deciliter (5th and 95th per-
centiles, 15 and 128) in normal subjects (P<<0.001). The
serum lgG4 concentrations in the other groups of pa-
tients were similar to those in the normal subjects. In
patients with sclerosing pancreatitis, serum concen-
trations of immune complexes and the IgG4 subclass
of immune complexes were significantly higher before
glucocorticoid therapy than after four weeks of such
therapy. Glucocorticoid therapy induced clinical remis-
sions and significantly decreased serum concentra-
tions of IlgG4, immune complexes, and the IgG4 sub-
class of immune complexes.

Conclusions Patients with sclerosing pancreatitis
have high serum IgG4 concentrations, providing a use-
ful means of distinguishing this disorder from other
diseases of the pancreas or biliary tract. (N Engl J
Med 2001;344:732-8.)

Copyright © 2001 Massachusetts Medical Society.

N developed countries, most patients with
chronic pancreatitis have a long history of alco-
hol abuse. Alcohol-induced chronic pancreatitis
is characterized by recurrent attacks of abdom-
inal pain, irregular dilatation of the pancreatic duct
with stone formation, atrophy of the pancreatic pa-
renchyma, and pancreatic exocrine and endocrine in-
sufficiency. A unique form of chronic pancreatitis
characterized by infrequent attacks of abdominal pain,
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irregular narrowing of the pancreatic duct, and swell-
ing of the pancreatic parenchyma has been described.
It has been referred to as sclerosing pancreatitis,! pri-
mary inflammatory pancreatitis,>? lymphoplasmacytic
sclerosing pancreatitis,* autoimmune pancreatitis,$
chronic pancreatitis with diftuse irregular narrowing
of the main pancreatic duct,® and sclerosing pancre-
aticocholangitis.l® Sclerosing pancreatitis, the term
used in this article, is associated with lymphoplasma-
cytic inflammation of the pancreas and hypergamma-
globulinemia and responds to glucocorticoid treat-
ment. It can be mistaken for pancreatic cancer on
endoscopic retrograde cholangiopancreatography or
other imaging studies.1*57%10 The clinicopathologic
features of sclerosing pancreatitis mimic those of pan-
creatitis associated with Sjogren’s syndrome, primary
biliary cirrhosis, and primary sclerosing cholangitis.!-15

We previously found that the serum of some pa-
tients with sclerosing pancreatitis had a polyclonal
band in the rapidly migrating fraction of gamma
globulins. Immunoprecipitation assays confirmed that
this band was caused by a high serum concentration
of the IgG4 fraction of gamma globulins. IgG4 is the
rarest of the IgG subclasses and accounts for only 3 to
6 percent of total IgG in the serum of normal sub-
jects. It is unique among the IgG subclasses in its in-
ability to bind Clq complement and, therefore, acti-
vate the classic pathway of complement’¢ and in its low
affinity for target antigen. Because high serum IgG4
concentrations are found in only a limited number of
conditions, such as atopic dermatitis,!” some parasitic
diseases,'® and pemphigus vulgaris and pemphigus fo-
liaceus,!? we sought to determine whether serum IgG4
concentrations are high in patients with sclerosing
pancreatitis but not in patients with other diseases
of the pancreas or biliary tract.

METHODS

Study Subjects

Between September 1994 and February 1999, we obtained serum
samples from 20 patients with sclerosing pancreatitis, 15 men and
5 women, who were 38 to 73 years of age (mean [£SD] age, 61+
11). We also obtained serum samples from 20 age- and sex-matched
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HELICOBACTER PYLORI INFECTION AND THE DEVELOPMENT
OF GASTRIC CANCER

Naomi UEMURA, M.D., SHIRO OkamoTO, M.D., SoicHIRoO YAMAMOTO, M.D., NoBUTOSHI MATSUMURA, M.D.,
SHUJI YAMAGUCHI, M.D., MicHio YAMAKIDO, M.D., Kivomi TANIYAMA, M.D., Naomi Sasaki, M.D.,
AND RONALD J. ScHLEMPER, M.D.

ABSTRACT

Background Although many studies have found
an association between Helicobacter pylori infection
and the development of gastric cancer, many aspects
of this relation remain uncertain.

Methods We prospectively studied 1526 Japanese
patients who had duodenal ulcers, gastric ulcers, gas-
tric hyperplasia, or nonulcer dyspepsia at the time of
enrollment; 1246 had H. pylori infection and 280 did
not. The mean follow-up was 7.8 years (range, 1.0 to
10.6). Patients underwent endoscopy with biopsy at
enrollment and then between one and three years
after enrollment. H. pylori infection was assessed by
histologic examination, serologic testing, and rapid
urease tests and was defined by a positive result on
any of these tests.

Results Gastric cancers developed in 36 (2.9 per-
cent) of the infected and none of the uninfected pa-
tients. There were 23 intestinal-type and 13 diffuse-
type cancers. Among the patients with H. pylori
infection, those with severe gastric atrophy, corpus-
predominant gastritis, and intestinal metaplasia were
at significantly higher risk for gastric cancer. We de-
tected gastric cancers in 21 (4.7 percent) of the 445
patients with nonulcer dyspepsia, 10 (3.4 percent) of
the 297 with gastric ulcers, 5 (2.2 percent) of the 229
with gastric hyperplastic polyps, and none of the 275
with duodenal ulcers.

Conclusions Gastric cancer develops in persons in-
fected with H. pylori but not in uninfected persons.
Those with histologic findings of severe gastric atro-
phy, corpus-predominant gastritis, or intestinal meta-
plasia are at increased risk. Persons with H. pylori
infection and nonulcer dyspepsia, gastric ulcers, or
gastric hyperplastic polyps are also at risk, but those
with duodenal ulcers are not. (N Engl J Med 2001;
345:784-9.)

Copyright © 2001 Massachusetts Medical Society.

INCE the discovery of Helicobacter pylori in
1983,! the diagnosis and treatment of upper
gastrointestinal disease have changed greatly.
A higher risk of the development of gastric
cancer has been reported in subjects with positive
serologic tests for H. pylori.>*The World Health Or-
ganization and International Agency for Research on
Cancer consensus group® stated in 1994 that there
was sufficient epidemiologic and histologic®7 evidence
to classify H. pylori as a definite carcinogen. Most but
not all recent studies®® have found H. pylori to be as-
sociated with gastric cancer. The rates of infection in
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patients with gastric cancer vary greatly among studies.
These variations may be attributable to differences in
the methods of detecting H. pylori or in the patient
groups. Most prospective studies®? have used control
groups “nested” within cohorts of study patients from
whom blood samples were taken years before the on-
set of clinical gastric cancer. Various diagnostic tests
for H. pylori'®11 may have false negative results, and
the use of multiple tests may help to provide a more
accurate diagnosis of H. pylori infection.!? In Japan,
where the incidence of gastric cancer is high, endos-
copy is performed frequently for the early detection
of gastric cancer, even as part of the examination of pa-
tients without symptoms of the disease. As a result,
early-stage cancers are often discovered by endoscopy.
We conducted a prospective, long-term study of a
large group of patients who were assessed for H. pylori
infection by endoscopy and biopsy, followed by histo-
logic examination, a rapid urease test, and serologic
testing, to determine the relation between H. pylor:
infection and the development of gastric cancer.

METHODS
Patients

Between April 1990 and March 1993, we enrolled 1603 con-
secutive patients with active duodenal ulcers, active gastric ulcers,
gastric hyperplastic polyps, or nonulcer dyspepsia. They were as-
sessed for H. pylori infection and underwent endoscopic follow-
up for the ecarly detection of gastric cancer. We had previously ex-
cluded patients with severe underlying disease, including gastric
cancer and adenoma, those who had undergone gastric resection,
and those taking nonsteroidal antiinflammatory drugs. We then ex-
cluded 77 patients who declined a second endoscopic examination.
The remaining 1526 patients (869 men and 657 women; mean age,
52 years; range, 20 to 76) were studied. Endoscopy with biopsy
was performed in all patients at enrollment and between one and
three years after enrollment. Follow-up data were censored because
of deaths from other causes and the use of antibiotic treatment for
the eradication of H. pylori. The mean duration of follow-up was
7.8 years (range, 1.0 to 10.6). All patients gave written informed
consent. The study protocol was approved by the ethics commit-
tees of Kure Kyosai Hospital and was reviewed annually.

Endoscopy and Histologic Examination

All endoscopic examinations were performed with only local
anesthesia (lidocaine). An Olympus videoscope (model GIF-230,
Olympus, Tokyo, Japan) was used. Four biopsy specimens were tak-

From the Departments of Gastroenterology (N.U., S.0., S.Y.,, N.M., S.Y.,
M.Y.) and Clinical Pathology (K.T., N.S.), Kure Kyosai Hospital, Kure City;
and the Department of Internal Medicine, Fukuoka University School of
Medicine, Fukuoka (R.J.S.) — both in Japan. Address reprint requests to
Dr. Uemura at the Department of Gastroenterology, Kure Kyosai Hospital,
2-3-28 Nishi-chuo, Kure City, Japan, or at n-uemura@mua.biglobe.ne.jp.
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CHEMOTHERAPY FOR EXTENSIVE SMALL-CELL LUNG CANCER

IRINOTECAN PLUS CISPLATIN COMPARED WITH ETOPOSIDE
PLUS CISPLATIN FOR EXTENSIVE SMALL-CELL LUNG CANCER

Kazumasa Noba, M.D., YuTaka NisHIwAKI, M.D., Masaaki KAWAHARA, M.D., SHUNICHI NEGORO, M.D.,
TAKAHIKO SUGIURA, M.D., AKIRA YOKOYAMA, M.D., MAsAHIRO FukuokA, M.D., KivosHi Mori, M.D.,
KosHIRO WATANABE, M.D., TOMOHIDE TAMURA, M.D., SEIICHIRO YAMAMOTO, PH.D., AND NAGAHIRO SAlvo, M.D.,
FOR THE JAPAN CLINICAL ONCOLOGY GROUP*

ABSTRACT

Background Irinotecan hydrochloride, a topoisom-
erase | inhibitor, is effective against small-cell lung
cancer. In a phase 2 study of irinotecan plus cisplatin
in patients with extensive small-cell lung cancer, there
was a high response rate and a promising median sur-
vival time.

Methods We conducted a multicenter, randomized,
phase 3 study in which we compared irinotecan plus
cisplatin with etoposide plus cisplatin in patients with
extensive (metastatic) small-cell lung cancer.

Results The planned size of the study population
was 230 patients, but enrollment was terminated early
because an interim analysis found a statistically sig-
nificant difference in survival between the patients as-
signed to receive irinotecan and cisplatin and those
assigned to receive etoposide and cisplatin; as a result,
only 154 patients were enrolled. The median survival
was 12.8 months in the irinotecan-plus-cisplatin group
and 9.4 months in the etoposide-plus-cisplatin group
(P=0.002 by the unadjusted log-rank test). At two
years, the proportion of patients surviving was 19.5
percent in the irinotecan-plus-cisplatin group and 5.2
percent in the etoposide-plus-cisplatin group. Severe
or life-threatening myelosuppression was more fre-
quent in the etoposide-plus-cisplatin group than in the
irinotecan-plus-cisplatin group, and severe or life-
threatening diarrhea was more frequent in the irino-
tecan-plus-cisplatin group than in the etoposide-plus-
cisplatin group.

Conclusions Irinotecan plus cisplatin is an effective
treatment for metastatic small-cell lung cancer. (N Engl
J Med 2002;346:85-91.)

Copyright © 2002 Massachusetts Medical Society.

HE usual chemotherapy for extensive small-
cell lung cancer is etoposide plus cisplatin or
this combination in alternation with a regi-
men of cyclophosphamide, doxorubicin, and
vincristine.'* In preliminary studies, irinotecan hy-
drochloride, a topoisomerase I inhibitor, was effective
against small-cell lung cancer, and a phase 2 study of
irinotecan plus cisplatin yielded a rate of complete re-
sponse of 29 percent and an overall response rate of
86 percent (median survival, 13.2 months) in patients
with extensive small-cell lung cancer.¢ For these rea-
sons, we conducted a randomized, phase 3 study to
compare irinotecan plus cisplatin with etoposide plus
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cisplatin in patients with extensive small-cell lung
cancer.

METHODS
Patients

To be included in the study, patients had to have cytologically or
histologically confirmed small-cell lung cancer; extensive disease (de-
fined by distant metastasis, contralateral hilar-node metastasis, or
both; those with pleural eftusion alone were excluded); no prior ra-
diotherapy, chemotherapy, or surgery; measurable lesions; an East-
ern Cooperative Oncology Group (ECOG) performance status of
0, 1, or 2; a life expectancy of at least three months; an age of 70
years or less; and adequate organ function. Staging of the tumor
was based on the results of physical examination, chest radiography,
fiberoptic bronchoscopy with biopsy and cytologic examination,
computed tomography (CT) of the chest and the brain, ultraso-
nography or CT of the abdomen, radionuclide bone scanning, bone
marrow aspiration or biopsy, and other tests as needed. Adequate
organ function (adequate function of the bone marrow, liver, and
kidney) was defined as indicated by a leukocyte count of at least
4000 per cubic millimeter, a platelet count of at least 100,000 per
cubic millimeter, a hemoglobin level of at least 9.5 g per deciliter
(5.9 mmol per liter), aspartate aminotransferase and alanine amino-
transferase levels no higher than 100 IU per milliliter, a serum cre-
atinine level no higher than 1.2 mg per deciliter (106 wmol per
liter), and a creatinine clearance of at least 60 ml per minute.

The exclusion criteria were infection, diarrhea, ileus, interstitial
pneumonitis, pulmonary fibrosis, uncontrolled diabetes mellitus,
myocardial infarction within the preceding three months, massive
pleural or peritoneal effusion, symptomatic brain metastases requir-
ing whole-brain irradiation or administration of corticosteroids, a
parancoplastic syndrome, an active synchronous cancer, a metach-
ronous cancer within three disease-free years, and pregnancy or
breast-feeding.

Treatment Assignment and Drug Administration

The patients were randomly assigned to receive either a combi-
nation of irinotecan and cisplatin or a combination of etoposide and
cisplatin by the minimization method of balancing the groups ac-
cording to the institution and the patients’ performance status. Ran-
domization was performed at the Japan Clinical Oncology Group

From Kanagawa Cancer Center, Yokohama (K.N.); National Cancer
Center Hospital East, Chiba (Y.N.); National Kinki Central Hospital for
Chest Diseases, Osaka (M.K.); Osaka City General Hospital, Osaka (S.N.);
Aichi Cancer Center, Nagoya (T.S.); Niigata Cancer Center Hospital, Nii-
gata (A.Y.); Kinki University School of Medicine, Osaka (M.E); Tochigi
Cancer Center, Tochigi (K.M.); Yokohama Municipal Citizen’s Hospital,
Yokohama (K.W.); National Cancer Center Central Hospital, Tokyo (T.T.,
N.S.); and the Cancer Information and Epidemiology Division, National
Cancer Center Research Institute, Tokyo (S.Y.) — all in Japan. Address re-
print requests to Dr. Saijo at the National Cancer Center, Tsukiji 5-1-1,
Chuo-ku, Tokyo 104-0045, Japan, or at nsaijo@ncc.go.jp.

*Other participating institutions and investigators are listed in the Ap-
pendix.
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ENDOTHELIAL FUNCTION AND OXIDATIVE STRESS
IN RENOVASCULAR HYPERTENSION

YukiHITO HiGAsHI, M.D., SHOTA SAsaki, M.D., KEico NAKAGAwWA, M.D., HibEo MATsuurA, M.D.,
TETSUYA OsHIMA, M.D., AND KAZUAKI CHAYAMA, M.D.

ABSTRACT

Background It has been reported that renovascular
hypertension activates the renin—angiotensin system,
leading to an increase in oxidative stress. We sought to
determine whether renal-artery angioplasty improves
endothelial dysfunction in patients with renovascular
hypertension through a reduction in oxidative stress.

Methods We evaluated the response of forearm
blood flow to acetylcholine, an endothelium-depend-
ent vasodilator, and isosorbide dinitrate, an endothe-
lium-independent vasodilator, before and after renal-
artery angioplasty in 15 subjects with renovascular
hypertension and 15 controls without hypertension
who were matched for age and sex. Forearm blood
flow was measured with the use of a mercury-filled
Silastic strain-gauge plethysmograph.

Results The forearm blood flow in response to
acetylcholine was less in subjects with renovascular
hypertension than in controls, although the forearm
blood flow in response to isosorbide dinitrate was sim-
ilar in the two groups. Angioplasty decreased systolic
and diastolic blood pressures, forearm vascular resist-
ance, and urinary excretion of 8-hydroxy-2'-deoxy-
guanosine and serum malondialdehyde-modified low-
density lipoprotein (LDL), indexes of oxidative stress.
After angioplasty, the mean (*=SD) forearm blood
flow in response to acetylcholine was increased in the
patients with renovascular hypertension (19.3+6.8
vs. 29.6+7.1 ml per minute per 100 ml, P=0.002). The
increase in the maximal forearm blood flow in re-
sponse to acetylcholine correlated significantly with
the decrease in urinary excretion of 8-hydroxy-2'-
deoxyguanosine (r= —0.51, P=0.004) and serum ma-
londialdehyde-modified LDL (r=—-0.39, P=0.02). Coin-
fusion of ascorbic acid (vitamin C) augmented the
response of forearm blood flow to acetylcholine be-
fore angioplasty (P<0.001) but not after angioplasty.

Conclusions These findings suggest that excessive
oxidative stress is involved, at least in part, in impaired
endothelium-dependent vasodilatation in patients with
renovascular hypertension. (N Engl J Med 2002;346:
1954-62.)

Copyright © 2002 Massachusetts Medical Society.

ENOVASCULAR hypertension caused
by renal-artery stenosis leads to stimula-
tion of the renin—angiotensin system and
increased production of its main active
peptide, angiotensin II. In experimental models of
renovascular hypertension, increased vascular oxida-
tive stress plays an important part in the pathogene-
sis of renovascular hypertension and the enhance-
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ment of the oxidation-sensitive mechanism.! It has
been reported that angiotensin II stimulates the
production of reactive oxygen species such as super-
oxide through the activation of membrane-bound
NADH or NADPH oxidase.2# In addition, both ex-
perimental renovascular hypertension and human re-
novascular hypertension are associated with changes
in endothelium-dependent vasodilatation.>” An im-
balance characterized by reduced production of ni-
tric oxide or increased production of reactive oxygen
species, mainly superoxide, may promote endothelial
dysfunction.®!! One mechanism by which endothe-
lium-dependent vasodilatation is impaired is an in-
crease in the oxidative stress that inactivates nitric
oxide. Patients with renovascular hypertension are
ideal subjects in whom to determine how endothe-
lium-dependent vasodilatation is affected by excess
angiotensin IT and an angiotensin IT-related increase
in oxidative stress. We hypothesized that renal angio-
plasty would improve impaired endothelial function
in subjects with renovascular hypertension by decreas-
ing oxidative stress.

To determine the role of oxidative stress in endo-
thelial function in patients with renovascular hyper-
tension, we evaluated the endothelium-dependent
vasodilatation induced by acetylcholine and the endo-
thelium-independent vasodilatation induced by iso-
sorbide dinitrate before and after renal angioplasty and
with and without the administration of the antioxidant
ascorbic acid (vitamin C).

METHODS

Protocol 1: Endothelial Function in Controls
and in Subjects with Renovascular Hypertension

Fifteen subjects with renovascular hypertension (9 men and
6 women; mean [+SD] age, 41*15 years) and 15 age- and sex-
matched control subjects without hypertension (9 men and 6
women; mean age, 4013 years) were enrolled in the study. The
study protocol was approved by the Ethics Committee of the Hi-
roshima University Faculty of Medicine. Written informed consent
for participation was obtained from all subjects.

Hypertension was defined as a systolic blood pressure of at least
140 mm Hg, a diastolic blood pressure of at least 90 mm Hg, or
both, measured with the subject in a sitting position on at least
three different occasions in the outpatient clinic of the Hiroshima

From the First Department of Internal Medicine (Y.H., S.S., K.N.,
H.M., K.C.) and the Department of Clinical Laboratory Medicine (T.O.),
Hiroshima University Faculty of Medicine, Hiroshima, Japan. Address re-
print requests to Dr. Higashi at the Division of Hypertension and Cardi-
ology, First Department of Internal Medicine, Faculty of Medicine, Hi-
roshima University, 1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan,
or at yhigashi@hiroshima-u.ac.jp.
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PREDICTION OF THE RISK OF MYOCARDIAL INFARCTION
FROM POLYMORPHISMS IN CANDIDATE GENES

YosHIJI YAMADA, M.D., PH.D., Hipeo IzawA, M.D., PH.D., SAHOKO ICHIHARA, M.D., PH.D.,
FumiMARO TAKATSU, M.D., PH.D., HITOSHI ISHIHARA, M.D., PH.D., HARUO HIRAYAMA, M.D., PH.D.,
TAKAHITO SONE, M.D., PH.D., MAsSASHI TANAKA, M.D., PH.D., AND MITSUHIRO YOKOTA, M.D., PH.D.

ABSTRACT

Background Although epidemiologic studies have
suggested that several genetic variants increase the
risk of myocardial infarction, large-scale association
studies that examine many polymorphisms simulta-
neously are required to allow reliable prediction of the
genetic risk of myocardial infarction.

Methods We used a fluorescence- or colorimetry-
based allele-specific DNA-primer—probe assay system
to determine the genotypes of 112 polymorphisms of
71 candidate genes in 2819 unrelated Japanese pa-
tients with myocardial infarction (2003 men and 816
women) and 2242 unrelated Japanese controls (1306
men and 936 women).

Results In an initial screening of the 112 polymor-
phisms for an association with myocardial infarction
in 909 subjects, 19 polymorphisms were selected in
men and 18 in women by means of logistic-regression
analysis, after adjustment for age, body-mass index,
and the prevalence of smoking, hypertension, diabe-
tes mellitus, hypercholesterolemia, and hyperurice-
mia. In a large-scale study involving the selected poly-
morphisms and the remaining 4152 subjects, similar
logistic-regression analysis revealed that the risk of
myocardial infarction was significantly associated with
the C1019T polymorphism in the connexin 37 gene
(P<0.001) in men and the 4G—668/5G polymorphism
in the plasminogen-activator inhibitor type 1 gene (P<
0.001) and the 5A—1171/6A polymorphism in the
stromelysin-1 gene (P<0.001) in women.

Conclusions Determination of the genotypes of the
connexin 37, plasminogen-activator inhibitor type 1,
and stromelysin-1 genes may prove reliable in predict-
ing the genetic risk of myocardial infarction and might
thus contribute to the primary prevention of this con-
dition. (N Engl J Med 2002;347:1916-23.)

Copyright © 2002 Massachusetts Medical Society.

YOCARDIAL infarction is a complex
multifactorial and polygenic disorder
that is thought to result from an interac-
tion between a person’s genetic makeup
and various environmental factors.l:2 In general, the in-
cidence of myocardial infarction increases additively as
a function of the number of conventional risk factors,
including hypertension, diabetes mellitus, and hyper-
cholesterolemia.2 Although each risk factor itself is
partly under genetic control, a family history of myo-
cardial infarction is also an independent predictor, sug-
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gesting the existence of additional susceptibility genes
for this condition.! Furthermore, some patients who
have had a myocardial infarction do not have any con-
ventional risk factors, suggesting the contribution of
an uncharacterized genetic component. Given that
myocardial infarction is a leading cause of death in the
Western world and markedly impairs the quality of life
by causing heart failure or refractory arrhythmias, pre-
vention of this disease is an important public health
goal. One approach to preventing this condition is to
identify disease-susceptibility genes. Genetic-linkage
studies® and candidate-gene analyses*7 have implicat-
ed a locus and several candidate genes in the predispo-
sition to myocardial infarction. Although epidemio-
logic studies have revealed that several genetic variants,
including those of angiotensin-converting enzyme,*
platelet glycoprotein IIIa,5 coagulation factor VII,¢
and cholesterol-ester transfer protein,” increase the risk
of myocardial infarction, the results of these studies
remain controversial, with no consensus on their im-
plications. In addition, because of racial and ethnic dif-
ferences in genetic polymorphisms, it is important to
construct a data base of polymorphisms related to my-
ocardial infarction in each racial and ethnic group.

The purpose of the present study was to identify
polymorphisms that confer susceptibility to myocardial
infarction and thereby to contribute to the primary
prevention of this condition.

METHODS
Study Population

The study population comprised 5061 unrelated Japanese sub-
jects (3309 men and 1752 women) who either visited outpatient
clinics of or were admitted to 1 of the 15 participating hospitals (see
the Appendix) between July 1994 and December 2001. The 2819
patients with myocardial infarction (2003 men and 816 women)
all underwent coronary angiography and left ventriculography. The
diagnosis of myocardial infarction was based on typical electrocar-
diographic changes and increased serum activities of enzymes such

From the Department of Gene Therapy, Gifu International Institute of
Biotechnology, Mitake (Y.Y., M.T.); the Cardiovascular Division, Department
of Pathophysiology, Nagoya University Graduate School of Medicine, Nagoya
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(ET.); the Division of Cardiology, Okazaki City Hospital, Okazaki (H. Ish-
ihara); the Cardiovascular Center, Nagoya Daini Red Cross Hospital, Nagoya
(H.H.); and the Department of Cardiology, Ogaki Municipal Hospital, Ogaki
(T.S.) — all in Japan. Address reprint requests to Dr. Yokota at the Depart-
ment of Clinical Laboratory Medicine, Nagoya University Hospital, 65
Tsurumai-cho, Showa-ku, Nagoya 466-8550, Japan, or at myokota@med.
nagoya-u.ac.jp.
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The Risk of Hemorrhage after Radiosurgery
for Cerebral Arteriovenous Malformations

Keisuke Maruyama, M.D., Nobutaka Kawahara, M.D., Ph.D.,
Masahiro Shin, M.D., Ph.D., Masao Tago, M.D., Ph.D., Junji Kishimoto, M.A.,
Hiroki Kurita, M.D., Ph.D., Shunsuke Kawamoto, M.D., Ph.D.,

Akio Morita, M.D., Ph.D., and Takaaki Kirino, M.D., Ph.D.

ABSTRACT

BACKGROUND

Angiography shows that stereotactic radiosurgery obliterates most cerebral arteriove-
nous malformations after a latency period of a few years. However, the effect of this pro-
cedure on the risk of hemorrhage is poorly understood.

METHODS
We performed a retrospective observational study of 500 patients with malformations
who were treated with radiosurgery with use of a gamma knife. The rates of hemorrhage
were assessed during three periods: before radiosurgery, between radiosurgery and the
angiographic documentation of obliteration of the malformation (latency period), and
after angiographic obliteration.

RESULTS

Forty-two hemorrhages were documented before radiosurgery (median follow-up, 0.4
year), 23 during the latency period (median follow-up, 2.0 years), and 6 after obliter-
ation (median follow-up, 5.4 years). As compared with the period between diagnosis
and radiosurgery, the risk of hemorrhage decreased by 54 percent during the latency
period (hazard ratio, 0.46; 95 percent confidence interval, 0.26 to 0.80; P=0.006) and
by 88 percent after obliteration (hazard ratio, 0.12; 95 percent confidence interval, 0.05
to 0.29; P<0.001). The risk was significantly reduced during the period after oblitera-
tion, as compared with the latency period (hazard ratio, 0.26; 95 percent confidence in-
terval, 0.10 to 0.68; P=0.000). The reduction was greater among patients who presented
with hemorrhage than among those without hemorrhage at presentation and similar
in analyses that took into account the delay in confirming obliteration by means of angi-
ography and analyses that excluded data obtained during the first year after diagnosis.

CONCLUSIONS
Radiosurgery significantly decreases the risk of hemorrhage in patients with cerebral ar-

teriovenous malformations, even before there is angiographic evidence of obliteration.
The risk of hemorrhage is further reduced, although not eliminated, after obliteration.

N ENGL J MED 352;2 WWW.NEJM.ORG JANUARY 13, 2005
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Adjuvant Chemotherapy for Gastric Cancer
with S-1, an Oral Fluoropyrimidine

Shinichi Sakuramoto, M.D., Mitsuru Sasako, M.D., Toshiharu Yamaguchi, M.D.,
Taira Kinoshita, M.D., Masashi Fujii, M.D., Atsushi Nashimoto, M.D.,
Hiroshi Furukawa, M.D., Toshifusa Nakajima, M.D., Yasuo Ohashi, Ph.D.,
Hiroshi Imamura, M.D., Masayuki Higashino, M.D., Yoshitaka Yamamura, M.D.,
Akira Kurita, M.D., and Kuniyoshi Arai, M.D., for the ACTS-GC Group*

ABSTRACT

BACKGROUND
Advanced gastric cancer can respond to S-1, an oral fluoropyrimidine. We tested S-1
as adjuvant chemotherapy in patients with curatively resected gastric cancer.

METHODS

Patients in Japan with stage II or III gastric cancer who underwent gastrectomy with
extended (D2) lymph-node dissection were randomly assigned to undergo surgery fol-
lowed by adjuvant therapy with S-1 or to undergo surgery only. In the S-1 group, ad-
ministration of S-1 was started within 6 weeks after surgery and continued for 1 year.
The treatment regimen consisted of 6-week cycles in which, in principle, 80 mg of oral
S-1 per square meter of body-surface area per day was given for 4 weeks and no che-
motherapy was given for the following 2 weeks. The primary end point was overall
survival.

RESULTS

We randomly assigned 529 patients to the S-1 group and 530 patients to the surgery-
only group between October 2001 and December 2004. The trial was stopped on the
recommendation of the independent data and safety monitoring committee, because
the first interim analysis, performed 1 year after enrollment was completed, showed
that the S-1 group had a higher rate of overall survival than the surgery-only group
(P=0.002). Analysis of follow-up data showed that the 3-year overall survival rate was
80.1% in the S-1 group and 70.1% in the surgery-only group. The hazard ratio for death
in the S-1 group, as compared with the surgery-only group, was 0.68 (95% confidence
interval, 0.52 to 0.87; P=0.003). Adverse events of grade 3 or grade 4 (defined accord-
ing to the Common Toxicity Criteria of the National Cancer Institute) that were rela-
tively common in the S-1 group were anorexia (6.0%), nausea (3.7%), and diarrhea
(3.1%).

CONCLUSIONS
S-1is an effective adjuvant treatment for East Asian patients who have undergone
a D2 dissection for locally advanced gastric cancer. (ClinicalTrials.gov number,
NCT00152217.)

N ENGL ) MED 357,18 WWW.NEJM.ORG NOVEMBER 1, 2007
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ABSTRACT

BACKGROUND

The genetic cause of cerebral autosomal recessive arteriopathy with subcortical in-
farcts and leukoencephalopathy (CARASIL), which is characterized by ischemic, non-
hypertensive, cerebral small-vessel disease with associated alopecia and spondylosis,
is unclear.

METHODS

In five families with CARASIL, we carried out linkage analysis, fine mapping of the
region implicated in the disease, and sequence analysis of a candidate gene. We also
conducted functional analysis of wild-type and mutant gene products and mea-
sured the signaling by members of the transforming growth factor 8 (TGF-8) family
and gene and protein expression in the small arteries in the cerebrum of two pa-
tients with CARASIL.

RESULTS

We found linkage of the disease to the 2.4-Mb region on chromosome 10q, which
contains the HtrA serine protease 1 (HTRA1) gene. HTRA1 is a serine protease that
represses signaling by TGF-B family members. Sequence analysis revealed two non-
sense mutations and two missense mutations in HTRA1. The missense mutations
and one of the nonsense mutations resulted in protein products that had compara-
tively low levels of protease activity and did not repress signaling by the TGF- fam-
ily. The other nonsense mutation resulted in the loss of HTRA1 protein by nonsense-
mediated decay of messenger RNA. Immunohistochemical analysis of the cerebral
small arteries in affected persons showed increased expression of the extra domain—A
region of fibronectin and versican in the thickened tunica intima and of TGF-1 in
the tunica media.

CONCLUSIONS
CARASIL is associated with mutations in the HTRA1 gene. Our findings indicate a
link between repressed inhibition of signaling by the TGF-B family and ischemic
cerebral small-vessel disease, alopecia, and spondylosis.
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ABSTRACT

BACKGROUND

It is unclear whether dissemination of automated external defibrillators (AEDs) in
public places can improve the rate of survival among patients who have had an out-of
hospital cardiac arrest.

METHODS

From January 1, 2005, through December 31, 2007, we conducted a prospective,
population-based, observational study involving consecutive patients across Japan
who had an out-of-hospital cardiac arrest and in whom resuscitation was attempted
by emergency responders. We evaluated the effect of nationwide dissemination of
public-access AEDs on the rate of survival after an out-of-hospital cardiac arrest.
The primary outcome measure was the 1-month rate of survival with minimal neu-
rologic impairment. A multivariate logistic-regression analysis was performed to
assess factors associated with a good neurologic outcome.

RESULTS

A total of 312,319 adults who had an out-of-hospital cardiac arrest were included in
the study; 12,631 of these patients had ventricular fibrillation and had an arrest that
was of cardiac origin and that was witnessed by bystanders. In 462 of these patients
(3.7%), shocks were administered by laypersons with the use of public-access AEDs,
and the proportion increased, from 1.2% to 6.2%, as the number of public-access
AEDs increased (P<0.001 for trend). Among all patients who had a bystander-wit-
nessed arrest of cardiac origin and who had ventricular fibrillation, 14.4% were alive
at 1 month with minimal neurologic impairment; among patients who received shocks
from public-access AEDs, 31.6% were alive at 1 month with minimal neurologic im-
pairment. Early defibrillation, regardless of the type of provider (bystander or emer-
gency-medical-services personnel), was associated with a good neurologic outcome
after a cardiac arrest with ventricular fibrillation (adjusted odds ratio per 1-minute
increase in the time to administration of shock, 0.91; 95% confidence interval, 0.89
to 0.92; P<0.001). The mean time to shock was reduced from 3.7 to 2.2 minutes, and
the annual number of patients per 10 million population who survived with minimal
neurologic impairment increased from 2.4 to 8.9 as the number of public-access AEDs
increased from fewer than 1 per square kilometer of inhabited area to 4 or more.

CONCLUSIONS
Nationwide dissemination of public-access AEDs in Japan resulted in earlier admin-
istration of shocks by laypersons and in an increase in the 1-month rate of survival
with minimal neurologic impairment after an out-of-hospital cardiac arrest.
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ABSTRACT

BACKGROUND

Non-small-cell lung cancer with sensitive mutations of the epidermal growth factor
receptor (EGFR) is highly responsive to EGFR tyrosine kinase inhibitors such as ge-
fitinib, but little is known about how its efficacy and safety profile compares with
that of standard chemotherapy.

METHODS

We randomly assigned 230 patients with metastatic, non—small-cell lung cancer
and EGFR mutations who had not previously received chemotherapy to receive gefi-
tinib or carboplatin—paclitaxel. The primary end point was progression-free survival;
secondary end points included overall survival, response rate, and toxic effects.

RESULTS

In the planned interim analysis of data for the first 200 patients, progression-free
survival was significantly longer in the gefitinib group than in the standard-chemo-
therapy group (hazard ratio for death or disease progression with gefitinib, 0.36;
P<0.001), resulting in early termination of the study. The gefitinib group had a
significantly longer median progression-free survival (10.8 months, vs. 5.4 months
in the chemotherapy group; hazard ratio, 0.30; 95% confidence interval, 0.22 to
0.41; P<0.001), as well as a higher response rate (73.7% vs. 30.7%, P<0.001). The
median overall survival was 30.5 months in the gefitinib group and 23.6 months in
the chemotherapy group (P=0.31). The most common adverse events in the gefitinib
group were rash (71.1%) and elevated aminotransferase levels (55.3%), and in the
chemotherapy group, neutropenia (77.0%), anemia (64.6%), appetite loss (56.6%),
and sensory neuropathy (54.9%). One patient receiving gefitinib died from intersti-
tial lung disease.

CONCLUSIONS
First-line gefitinib for patients with advanced non—small-cell lung cancer who were
selected on the basis of EGFR mutations improved progression-free survival, with
acceptable toxicity, as compared with standard chemotherapy. (UMIN-CTR number,
C000000376.)
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ORIGINAL ARTICLE

The Natural Course of Unruptured Cerebral
Aneurysms in a Japanese Cohort

The UCAS Japan Investigators*

ABSTRACT

BACKGROUND
The natural history of unruptured cerebral aneurysms has not been clearly defined.

METHODS

From January 2001 through April 2004, we enrolled patients with newly identified,
unruptured cerebral aneurysms in Japan. Information on the rupture of aneurysms,
deaths, and the results of periodic follow-up examinations were recorded. We in-
cluded 5720 patients 20 years of age or older (mean age, 62.5 years; 68% women) who
had saccular aneurysms that were 3 mm or more in the largest dimension and who
initially presented with no more than a slight disability.

RESULTS

Of the 6697 aneurysms studied, 91% were discovered incidentally. Most aneurysms
were in the middle cerebral arteries (36%) and the internal carotid arteries (34%).
The mean (+SD) size of the aneurysms was 5.7+3.6 mm. During a follow-up period
that included 11,660 aneurysm-years, ruptures were documented in 111 patients,
with an annual rate of rupture of 0.95% (95% confidence interval [CI], 0.79 to 1.15).
The risk of rupture increased with increasing size of the aneurysm. With aneurysms
that were 3 to 4 mm in size as the reference, the hazard ratios for size categories were
as follows: 5 to 6 mm, 1.13 (95% CI, 0.58 to 2.22); 7 to 9 mm, 3.35 (95% CI, 1.87 to
6.00); 10 to 24 mm, 9.09 (95% CI, 5.25 to 15.74); and 25 mm or larger, 76.26 (95% CI,
32.76 to 177.54). As compared with aneurysms in the middle cerebral arteries, those
in the posterior and anterior communicating arteries were more likely to rupture
(hazard ratio, 1.90 [95% CI, 1.12 to 3.21] and 2.02 [95% CI, 1.13 to 3.58], respectively).
Aneurysms with a daughter sac (an irregular protrusion of the wall of the aneu-
rysm) were also more likely to rupture (hazard ratio, 1.63; 95% CI, 1.08 to 2.48).

CONCLUSIONS
This study showed that the natural course of unruptured cerebral aneurysms varies
according to the size, location, and shape of the aneurysm. (Funded by the Ministry
of Health, Labor, and Welfare in Japan and others; UCAS Japan UMIN-CTR number,
C000000418.)
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Mutations in COQ2 in Familial and Sporadic
Multiple-System Atrophy

The Multiple-System Atrophy Research Collaboration

ABSTRACT

BACKGROUND
Multiple-system atrophy is an intractable neurodegenerative disease characterized The members of the Multiple-System At-
by autonomic failure in addition to various combinations of parkinsonism, cerebel- rophy Research Collaboration are listed
1 . d idal dvsfi . Ith h Itipl hy i idel in the Appendix. Address reprint requests
ar ataxia, and pyramidal dysfunction. Althoug 1 multiple-system atrophy is widely b, spoji Tsuji, Department of Neu-
considered to be a nongenetic disorder, we previously identified multiplex families rology, University of Tokyo, 7-3-1 Hongo,
with this disease, which indicates the involvement of genetic components. Bunkyo-ku, Tokyo 113-8655, Japan, or at
tsuji@m.u-tokyo.ac.jp.

METHODS This article was published on June 12,
In combination with linkage analysis, we performed whole-genome sequencing of f\loéi}l and updated on July 3, 2014, at
a sample obtained from a member of a multiplex family in whom multiple-system IM.org
atrophy had been diagnosed on autopsy. We also performed mutational analysis of N Engl) Med 2013;369:233-44.

los fi b i h ltiplex famili a6 .~ DOI:10.1056/NEJMoal212115
samples from members of five other multiplex families and from a Japanese series .. o 2013 masachusetss Medical Soicty
(363 patients and two sets of controls, one of 520 persons and one of 2383 persons),
a European series (223 patients and 315 controls), and a North American series (172
patients and 294 controls). On the basis of these analyses, we used a yeast comple-
mentation assay and measured enzyme activity of parahydroxybenzoate-polyprenyl
transferase. This enzyme is encoded by the gene COQ2 and is essential for the bio-
synthesis of coenzyme Q,,. Levels of coenzyme Q,, in lymphoblastoid cells and
brain tissue were measured on high-performance liquid chromatography.

RESULTS

We identified a homozygous mutation (M128V-V393A/M128V-V393A) and com-
pound heterozygous mutations (R387X/V393A) in COQ2 in two multiplex families.
Furthermore, we found that a common variant (V393A) and multiple rare variants
in COQ2, all of which are functionally impaired, are associated with sporadic multiple-
system atrophy. The V393A variant was exclusively observed in the Japanese popula-
tion.

CONCLUSIONS
Functionally impaired variants of COQ2 were associated with an increased risk of
multiple-system atrophy in multiplex families and patients with sporadic disease,
providing evidence of a role of impaired COQ2 activities in the pathogenesis of this
disease. (Funded by the Japan Society for the Promotion of Science and others.)

N ENGLJ MED 369;3 NEJM.ORG JULY 18, 2013 233
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Genetic Variants in C5 and Poor Response
to Eculizumab
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Kiyoshi Ando, M.D., Ph.D., Andres L. Brodsky, M.D., Ph.D., Hideyoshi Noji, M.D.,
Kunio Kitamura, M.D., Ph.D., Tetsuya Eto, M.D., Toru Takahashi, M.D.,
Masayoshi Masuko, M.D., Ph.D., Takuro Matsumoto, M.D., Yuji Wano, M.D.,
Tsutomu Shichishima, M.D., Ph.D., Hirohiko Shibayama, M.D., Ph.D.,
Masakazu Hase, Ph.D., Lan Li, M.D., Krista Johnson, M.Sc.,

Alberto Lazarowski, Ph.D., Paul Tamburini, Ph.D., Johji Inazawa, M.D., Ph.D.,
Taroh Kinoshita, Ph.D., and Yuzuru Kanakura, M.D., Ph.D.

ABSTRACT

BACKGROUND

Eculizumab is a humanized monoclonal antibody that targets complement protein
C5 and inhibits terminal complement-mediated hemolysis associated with paroxys-
mal nocturnal hemoglobinuria (PNH). The molecular basis for the poor response
to eculizumab in a small population of Japanese patients is unclear.

METHODS

We assessed the sequences of the gene encoding C5 in patients with PNH who had
either a good or poor response to eculizumab. We also evaluated the functional
properties of C5 as it was encoded in these patients.

RESULTS

Of 345 Japanese patients with PNH who received eculizumab, 11 patients had a
poor response. All 11 had a single missense C5 heterozygous mutation, ¢.2654G-A,
which predicts the polymorphism p.Arg885His. The prevalence of this mutation
among the patients with PNH (3.2%) was similar to that among healthy Japanese
persons (3.5%). This polymorphism was also identified in a Han Chinese popula-
tion. A patient in Argentina of Asian ancestry who had a poor response had a very
similar mutation, ¢.2653C-T, which predicts p.Arg885Cys. Nonmutant and mu-
tant C5 both caused hemolysis in vitro, but only nonmutant C5 bound to and was
blocked by eculizumab. In vitro hemolysis due to nonmutant and mutant C5 was
completely blocked with the use of N19-8, a monoclonal antibody that binds to a
different site on C5 than does eculizumab.

CONCLUSIONS
The functional capacity of C5 variants with mutations at Arg885, together with
their failure to undergo blockade by eculizumab, account for the poor response to
this agent in patients who carry these mutations. (Funded by Alexion Pharmaceuticals
and the Ministry of Health, Labor, and Welfare of Japan.)
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