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ABSTRACT@

Objectives: Emergency medicine is increasingly recognized as a medical specialty in Japan. However,
comprehensive studies evaluating emergency airway management practice are lacking. We describe
emergency department (ED) airway management using a large multi-center registry.

Methods: We formed the Japanese Emergency Airway Network, a consortium of 10 academic and com-
munity medical centers in Japan, and prospectively collected data on ED intubations from April 2010
to February 2011. All patients undergoing emergency intubation were eligible for inclusion. Data were
entered in real time by the intubator using a standardized data form. Variables included patient’s age,
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Emergency department proportions with 95% confidence intervals.
Rapid sequence intubation Results: We recorded 1486 intubations (compliance rate 99%). Intubation was ultimately successful in
Japan 99.7%. The initial method of intubation varied substantially among the hospitals, including rapid sequence
Practice variation intubation (0-79%), sedation without paralysis (4-88%), paralysis without sedation (0-18%), and oral
without medication (12-67%), in non-cardiac arrest encounters. Success rates in first and <3 attempts
ranged from 40 to 83% and from 74 to 100%, respectively. The overall adverse event rate was 11%, without
significant difference by the method used.
Conclusions: In this multi-center study characterizing ED airway management across Japan, we observed
a high overall success rate but a high degree of variation among hospitals in the methods of intubation
and success rates.
© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction @

Airway management by emergency physicians is becoming
more common in Japan as the specialty continues to grow yet lit-
tle is known about intubation practices in this country. One study
suggests that emergency physicians in Japan still resist the adminis-

7 A Spanish translated version of the abstract of this article appears as Appendix
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tration of rapid sequence intubation drugs,! although it is accepted
practice in emergency physicians in North America.2~7 Several pre-
vious smaller studies in Japan have reported intubation methods
and success rates within single institutions, but comprehensive
large multi-center studies are lacking.8-10

Although intubation is frequently performed in EDs in
Japan, only limited data describe the patients, techniques or
providers involved in these procedures. Surveillance of criti-
cal emergency procedures is essential for reasons of policy,
training, and clinical practice development. Our goal was to
describe emergency intubation indications, methods used for
intubation, devices and medication regimens used, operator char-
acteristics, success rates by method and by encounter, and
adverse event rates using a multi-center registry model in
Japan.
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2
@2, Methods
2.1. Study design@

This was a prospective observational multi-center data reg-
istry, with all data collection planned a priori. The Institutional
Review Board of each participating center approved the protocol
with waiver of informed consent prior to data collection.

2.2. Study setting

Data in this analysis were obtained in the Japanese Emergency
Airway Network (JEAN). JEAN was initiated in April 2010 as a
consortium of 10 academic and community medical centers from
differ| eographic regions across Japan (Appendices A and B).

Al emergency d ents were staffed by emergency
attending physicians, an e had affiliations with emergency
medicine residency training programs. Non-emergency medicine
resident physicians also rotated through all of these departments
and participa intubations. The participating institutions were
certified as Le (n=9) or Level Il equi (n=1) trauma cen-
ters. They had an average ED census of 0 patient visits per
year (range 9000-42,000); the population of the 1( Q ective cities
ranged from 21,000 to 13 million habitants. Paeuaratric patients
were treated in all of these departments. Each hospital maintained
individual protocols about the policy and procedures for ED airway
management. Intubations were performed by attending physicians,
or by resident physicians at the discretion of attending physicians.

2.3. Selection of participants

Data were gathered prospectively during an 11-month period
(April 2010 to February 2011). All patients who presented to one of
these institutions and underwent emergency tracheal intubation
were eligible for inclusion.

2.4. Data collection and processing

Case ascertainment was passive, relying on self-report by intu-
bators on duty in the ED. We monitored compliance continuously.
To verify that all intubations performed in the ED during the study
period were captured in our database, the professional billing
codes were cross-referenced with the intubation data forms. When
a patient who underwent an intubation but for whom we had
received no data collection form was identified, the intubator was
interviewed by one of the investigators to fill out the data form.
After each intubation, the intubator completed a standardized form
that included the patient’s age, sex, weight, indication for intuba-
tion, methods of intubation, names and dosages of all medications
used to facilitate intubation, operator level of training and specialty,
number of attempts, success or failure, and adverse events. Adverse
event variables were recorded using a pre-specified list, with free
comments if necessary.

We described each encounter by “method” and number of
“attempts”. We defined a “method” as a single set of medications
or devices, such as rapid sequence intubation with a Macintosh
laryngoscope.2 An oral “attempt” was defined as a single inser-
tion of the laryngoscope (or other device) past the teeth. For nasal
intubations, an attempt was defined as a single insertion of an endo-
tracheal tube past the turbinates. An attempt was successful if it
resulted in an endotracheal tube being placed through the vocal
cords.2 Each encounter could have one or more methods, and each
method could have one or more attempts. This allowed us to track
different methods in sequence.

K. Hasegawa et al. / Resuscitation xxx (2011) XxX—XXX

Table 1
Principal indication for intubation.
n % of total
Medical encounters
Cardiac arrest 502 33.8%
Airway obstruction 33 2.2%
Respiratory failure 198 13.3%
Asthma 9 0.6%
Shock 117 7.9%
Altered mental status 344 23.1%
Others 5 0.3%
Subtotal 1208 81.3%
Trauma encounters
Traumatic arrest 110 7.4%
Burn/inhalation 16 1.1%
Facial/neck trauma 25 1.7%
Shock 53 3.6%
Head trauma 64 4.3%
Others 10 0.7%
Subtotal 278 18.7%
Total 1486 100%

2.5. Measurements
We report information about the distribution of:

1. Intubators’ specialties.

2. Indications for intubation.

3. Methods used to intubate, including devices and medication reg-
imens.

4. Success rate of intubation by method.

5. Adverse event rates.

We planned to report methods and success rates subdivided by
three indications for intubations: medical cardiac arrest, medical
non-cardiac arrest, and trauma.

2.6. Data analysis

We analyzed the compiled data with simple descriptive statis-
tics with 95% confidence intervals (95% ClIs). We described the
ranges, interquartile ranges and medians among sites for the pro-
portions of the methods of ED intubations, for the success rates
and adverse event rates in non-cardiac arrest encounters. Odds
ratio (OR) is reported with 95% CI and P-value via chi-squared test-
ing; P-values < 0.05 were considered significant. We performed all
analyses with Stata statistical software (version SE/11.0, StataCorp,
College Station, TX).

3. Results @

During the 11-month pilot period, there were 1490 encoun-
ters requiring emergency airway management. Among these,
the database recorded 1486 intubations (compliance rate 99.7%).
Emergency physicians (including emergency medicine trainees)
performed 45.1% of first attempts and transitional year residents
(post graduate years 1 and 2) performed 37.5%. Approximately 17%
of first attempts were performed by providers of other specialties.
Table 1 shows the primary indications for intubation. The intuba-
tion was performed for medical emergencies in 1208 encounters
(81.3%) and for trauma in 278 (18.7%); 612 patients (41.2%) were in
cardiac arrest.

Table 2 shows the initial method of airway management in the
subjects. Rapid sequence intubation was the initial method cho-
sen in 303 (20.4%) of the 1486 intubations. Induction agents or
sedatives, without neuromuscular blockade, were chosen in 267
encounters (18.0%). Neuromuscular blockade without sedatives

Please cite this article in press as: Hasegawa K, et al. Emergency airway management in Japan: Interim analysis of a multi-center prospective
observational study. Resuscitation (2011), doi:10.1016/j.resuscitation.2011.11.027
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Table 2

Initial method of airway management.

K. Hasegawa et al. / Resuscitation xxx (2011 ) xxx-Xxx

Initial method

All encounters n (%)

Medical encounters n (%)

Trauma encounters n (%

)

Rapid sequence intubation 303(20.4%) 236(19.5%) 67(24.1%)
Sedation without paralysis 267(18.0%) 215(17.8%) 52(18.7%)
Paralysis without sedation 43(2.9%) 39(3.2%) 4(1.4%)
Oral without medication 857(57.7%) 707 (58.5%) 150(54.0%)
Surgical cricothyrotomy 7(0.5%) 3(0.2%) 4(1.4%)
Nasotracheal intubation 9(0.6%) 8(0.7%) 1(0.4%)
Total 1486 1208 278
Table 3

Variation in proportion of initial method, success rate, and adverse event rate in non-cardiac arrest encounters at the 10 participating hospitals.

Hospital site*  Patientsn  Proportion of initial method Success rate Adverse event rate

Rapid sequence Sedation without Paralysis without Oral without Successful on Successful in

intubation paralysis sedation medication 1st attempt <3 attempts
1 194 2(1.0%) 126(65.0%) 0(0%) 61(31.4%) 134(69.1%) 188(97.0%) 24(12.4%)
2 157 99(63.1%) 14(8.9%) 24(15.3%) 19(12.1%) 105 (66.9%) 151(96.2%) 22(14.0%)
3 116 92(79.3%) 4(3.5%) 0(0%) 20(17.2%) 96(82.8%) 115(99.1%) 18(15.5%)
4 108 33(30.6%) 32(29 6%) 2(1.9%) 39(36 1%) 72(66.7%) 102(94.4%) 15(13.9%)
5 106 1(1.0%) 31(29.2%) 0(0%) 71(67.0%) 66(62.3%) 106(100%) 21(19.8%)
6 80 42(52.5%) 12(15.0%) 14(17.5%) 12(15.0%) 57(71.3%) 80(100%) 7(8.6%)
7 43 4(9.3%) 20(46.5%) 0(0%) 19(44.2%) 17(39.5%) 32(74.4%) 15(34.9%)
38 39 23(59.0%) 10(25.6%) 1(2.6%) 5(12.8%) 26(66.7%) 39(100%) 5(12.8%)
9 17 0(0%) 15(88.2%) 0(0%) 2(11.8%) 8(47.1%) 16(94.1%) 3(17.7%)
10 14 7(50%) 3(21.4%) 0(0%) 3(21.4%) 7(50%) 13(92.9%) 0(0%)
Median (%) 40.3% 27.4% 0% 19.3% 66.7% 96.5% 14.0%
Interhospital range (%) 0-79.3% 3.5-88.2% 0-17.5% 11.8-67.0% 39.5-82.8% 74.4-100% 0-34.9%

2 Names of hospital were blinded.
b Range from lowest to highest proportion and success rate among hospitals.

was chosen in 43 encounters (2.9%). Oral intubation without any
medications was used in 857 encounters (57.7%). Nasal intubations
were reported in 9 encounters (0.6%). Surgical cricothyrotomy was
the initial method in 7 encounters (0.5%) among all of the cases and
in 4 encounters (1.4%) among the trauma cases.

Table 3 displays the proportions of non-cardiac arrest encoun-
ters managed by various intubation methods and show a wide
range in proportions among the hospitals for almost all meth-
ods. Most notably, the proportions of encounters managed with
rapid sequence intubation ranged from a low of at one hos-
pital to a high of 79.3% at another hospital ian 40.3%;
interquartile range [IQR] 1.0-59.0%). Similarly, the proportion
of sedation without paralysis varied from 3.5% to 88.2% of
encounters per hospital (median 27.4%; IQR 15.0-46.5%), and the
proportion of oral intubation without medication ranged from
11.8% to 67.0% of encounters per hospital (median 19.3%; IQR
12.8-36.1%).

Neuromuscular blockade without sedation was performed at 4
hospitals. The primary indications of those 43 encounters included
overdose in 12 cases (27.9%), trauma in 5 cases (11.6%), cardiac

Table 4
Success for initial method.

arrest in 4 cases (9.3%), and others in 22 cases (51.2%). In non-
cardiac arrest encounters, the proportion of cases managed by
neuromuscular blockade alone ranged from 0% at 8 hospitals to
17.5% at one hospital. The mean Glasgow Coma Scale (GCS) of those
patients was 4.5 (range 3-11).

The first method chosen was successful on the first attempt in
70.8% (95% Cl 68.4-73.1%; Table 4) and in <3 attempts in 97.1%
(95% C1 96.1-97.8%) of all encounters. The success rate on the first
attempt of rapid sequence intubation was higher than that of seda-
tion alone in a ounters (77.6% vs. 60.7%, 95% CI for difference
[9.0-24.7%]; P\ 35501). By the first method of intubation, the suc-
cess rate in <3 attempts was 97.0% for medical (95% C1 95.9-97.8%)
and 97.4% for trauma encounters (95% CI 94.9-98.8%). Including
all methods, intubation was ultimately successful in 1482 (99.7%;
95% C199.3-99.9%) of all encounters. The outcome of the remaining
four encounters was recorded: two patients died due to cessation
of resuscitative efforts, attempts failed in one paediatric patient by
a paediatric attending physician in the ED, and an attempt failed
in one patient by a resident physician, resulting in an oesophageal
intubation and death.

Initial method All encounters

encounters

Medical cardiac arrest

Medical non-cardiac arrest Trauma encounters

encounters

Successful on
1st attempt n

Successful in
<3 attempts

Successful on
1st attempt n

Successful in
<3 attempts

Successful in
<3 attempts

Successful on
1st attempt n

Successful in
<3 attempts

Successful on
1st attempt n

(%) n (%) (%) n (%) (%) n (%) (%) n (%)
Rapid sequence intubation 235(77.6%) 298(98.3%) 0(0%) 0(0%) 185(78.4%) 233(98.7%) 50(74.6%) 65 (97.0%)
Sedation without paralysis 162(60.7%) 255 (95.5%) 0(0%) 0(0%) 130(60.5%) 205 (95.3%) 32(61.5%) 50(96.2%)
Paralysis without sedation 27(62.8%) 41(95.3%) 1(50%) 2(100%) 22(59.5%) 35(94.6%) 4(100%) 4(100%)
Oral without medication 617(72.0%) 833(97,2%) 393(76.8%) 01(97.9%) 134(64.1%) 199(95.3%) 90(66.2%) 133(97.8%)
Surgical cricothyrotomy 7(100%) 7(100%) 2(100%) 2(100%) 1(100%) 1(100%) 4(100%) 4(100%)
Nasotracheal intubation 4(44.4%) 9 (100%) 0(0%) 0(0%) 3(38%) 8(100%) 1(100%) 1(100%)
Total 1052(70.8%) 1443 (97.1%) 396(76.7%) 505(97.9%) 475(67.3%) 681(96.5%) 181(68.6%) 257(97.4%)

Please cite this article in press as: Hasegawa K, et al. Emergency airway management in Japan: Interim analysis of a multi-center prospective
observational study. Resuscitation (2011), doi:10.1016/j.resuscitation.2011.11.027
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Table 5
Adverse events by method of intubation.?

Complications in RSI Complications in intubations Complications in all

with non-RSI methods
n % n % n %
Vomiting 2 0.7% 10 0.9% 12 0.8%
Airway trauma 0 0% 1 0.1% 1 0.1%
Dental trauma 2 0.7% 14 1.2% 16 1.1%
Mainstem bronchus intubation 6 2.0% 24 2.1% 30 2.0%
Oesophageal intubation with delayed recognition® 10 3.3% 47 4.0% 57 3.9%
Dysrhythmia 1 0.3% 1 0.1% 2 0.1%
Hypotension® 12 4.0% 10 0.9% 22 1.5%
Cardiac arrest 2 0.7% 0 0% 2 0.1%
Death 0 0% 1 0.1% 1 0.1%
Other 7 2.3% 24 2.1% 31 2.1%
Total 40 13.2% 129 11.1% 169 11.5%

2 Patients my have had more than 1 adverse event.

b Unrecognized oesophageal intubation with a lapse of time and clinical deterioration (such as oxygen saturation <90%).

¢ Systolic blood pressure <90 mmHg.

There was a wide range in the success rate in non-cardiac arrest
encounters among the hospitals (Table 3). The success rate in the
first attempt ranged 2-fold, from a low of 39.5% to a high of 82.8%
(median 66.7%; IQR 62.3-66.9%); the success rate in <3 attempts
ranged from 74.4% to 100% (median 96.5%; IQR 94.4-99.1%).

Table 5 lists intubation-associated adverse events by the method
(rapid sequence intubation vs. non-rapid sequence intubation).
The common adverse events by method included hypotension in
12 cases (4.0%) and oesophageal intubation with delayed recog-
nition in 10 cases (3.3%) with rapid sequence intubation; and
oesophageal intubation with delayed recognition in 47 cases (4.0%),
and mainstem bronchus intubation in 24 cases (2.1%) with non-
rapid sequence intubation. Hypotension events were significantly
more frequent in raquence intubation than in non-rapid
sequence intubation \ZJ% vs. 0.9%; OR 4.8, 95% CI 1.9-12.4;
P<0.001), although there may have been relevant patient differ-
ences at baseline. Major adverse events, defined as dysrhythmia,
hypotension, cardiac arrest or death were identified in 14 cases
(4.9%) with rapid sequence intubation and in 27 cases (1.9%) with
non-rapid sequence intubation. There were no significant differ-
ences in the total or major adverse event rate by method, although
the sample size may have been too small to detect a significant
difference.

4. Discussion@

@ In Japan the practice of emergency medicine has been his-
torically viewed as an adjunct to other clinical specialties rather
than as a unique specialty. Its focus has been trauma and critical
care with a multi-specialty staffing model.!' Japanese emer-
gency medicine practitioners therefore receive their principal
training in surgery, anesthesia, or medicine and then undergo
additional training in the management of acutely ill patients. In
addition, because of the absence of bodies responsible for the
accreditation of graduate medical training programs in Japan,
residency programs vary in length and educational offerings. Train-
ing in emergency airway management education depends on the
institution. Recently, efforts to improve the delivery of emer-
gency medical care in Japan and encourage formal emergency
medicine training have occurred in reaction to high-profile disas-
ters, such as the Tokyo subway sarin attack in 1995 and several
arthquakes.!12

Successful emergency airway management is a cornerstone of
the modern practice of emergency medicine. Consequently, train-
ing and understanding in airway management is one of the most
essential components for the advent of emergency medicine as

a distinct discipline. However, broadly applicable inferences can
be difficult to make because of the absence of multi-center data
characterizing current airway practices. Additional barriers include
variations in population settings, patients, staffing configurations
and protocols. Previous studies of ED airway management in Japan
have been limited to retrospective, single-center reviews.8-10 To
our knowledge, our study is the first attempt to prospectively

We presented data describing 1486 intubations in 10 EDs.
ur observation that 83% of first attempts were performed by
emergency physicians or residents vs. 17% by other specialties is
encouraging and exemplifies that emergency department intuba-
tions are primarily managed by emergency physicians. Intubation
success is a common measure of the quality of ED airway man-
agement. In our registry, 99.7% of encounters reported successful
airway management in EDs. Our observed success rate is consistent

ith the findings of other studies.2>13.14

We are struck by the high degree of variation in airway man-
gement practices among hospitals, with the proportion of use
of rapid sequence induction among non-cardiac arrest patients
ranging from 0 to 79% across the hospitals. Even greater varia-
tion was observed in the use of sedation without paralysis, with
differences in proportion reaching 25-fold. Because of the non-
controlled nature of this study, the reasons for this variation are
not well defined. It is possible that non-rapid sequence intuba-
tion methods were attempted in patients who were predicted to
have a difficult-to-manage airway and that any of these methods
were used more commonly because it reflected physician prefer-
ence or institutional policies. Any of these factors or an interaction
between them could explain in full or in part the observed variation
in intubation method among the hospitals. Furthermore, our data
imply considerable variation in intubation success rates, with one
hospital demonstrating a success rate of 40% in the first attempt
and 74% in <3 attempts. The variability in the method of intuba-
tion may, in part, account for this variation in success rates among
hospitals. However, this descriptive study was not designed to sift
out confounding factors such as intubator demographics, procedu-
ral experience, training background, differences in ED staffing, or
airway difficulty.>1>-17 Still, interhospital intubation performance
variations among EDs are plausible and might be symptoms of
larger problems with emergency care nationally. If verified with a
larger, more comprehensive data set, interhospital variations could
indicate disparities in staffing and structure of Japanese EDs, and
inadequate training due to the lack of robust evidence-based air-
way management education and peer-review process of training
programs.

@escribe ED intubation at multiple hospitals in Japan.
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この段落は、査読者が日本の事情を紹介しろと言ったので書きました。他の論文には基本的に不要だと思います。

Kohei
Sticky Note
イントロとすこしかぶりますが、もう一度、この論文の意義（いままで研究が限られている、だからこれを行った、みたいな感じ）を書きます。

Kohei
Sticky Note
DiscussionはResultを繰り返す場所ではないので、大事なところだけさらっと書きます。

Kohei
Sticky Note
この論文で一番面白いと筆者（＋査読者、読者）が思う部分について、突っ込んでいきます。
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ここもイギリス綴りですね。


G Model
RESUS-5003; No.of Pages6

K. Hasegawa et al. / Resuscitation xxx (2011 ) xxx-Xxx 5

@ Assuming the validity of our observations, this study suggests
the need for an organized national effort to improve the unifor-
mity of ED airway management in Japan. Historically, the Japanese
government and professional organizations have fueled the devel-
opment of emergency care delivery. The principal goal of this
widespread effort was to improve survival from major trauma
and critical illness.'® However, the government and professional
organizations have done little to evaluate the results and estab-
lish training programs. In fact, there is no body responsible for the
accreditation of emergency medicine residency and fellowship pro-
grams in Japan. A system-wide approach to improving the quality
of vital resuscitative procedures includes refinement of post-
graduate training with defined quality and quantity endpoints.!9-21
Implementing accreditation of residency programs and sponsor-
ing institutions via a peer-review process of evaluation and review
by a governmental or non-governmental agency has been pro-
posed and debated.22 This strategy ensures minimum levels of
clinical experience in training programs and nurtures qualified
practitioners. Another approach includes development of clinical
policy statements by Japanese professional organizations, setting
an appropriately considered, evidence-based approach towards
emergency airway management.

Attempting to provide the best possible care to the largest pop-
ulation with limited resources in a system is a challenging goal.
Although the current literature proposes solutions to improve intu-
bation performance through utilization of video-laryngoscope and
enhanced training such as simulation-based curricula and supple-
mental operating room training at individual EDs, they address only
isolated aspects of the procedure.*23-25 Improvement of the quality
of emergency care is the responsibility of Japanese national bureaus
and professional organizations as well as the EDs themselves. There
may be a stronger chance of improvement of the quality of airway
management throughout Japan if the leadership and direction of
governmental and professional agencies were strengthened.

4.1. Limitations @

Our study has several limitations. First, passive @eillance
introduces the potential of reporting bias; therefore, W estima-
tion of the rate of failed intubations is possible. Active compliance
monitoring limits this possibility however. Although we perfomed
analyses of patient medical records to complete missing data, val-
idation of existing data is not logistically feasible. Therefore, we
relied on hundreds of physicians at many centers to complete the
data forms accurately and our results depend on the accuracy of
their reporting.

Second, self-reporting immediately after intubation can result
inincomplete reporting of adverse events.2 Similarly, this descrip-
tive study was not designed to measure patient outcomes after
hospitalization such as mortality nor to evaluate relationships
between ED airway management and outcomes. A more accu-
rate analysis of complications and outcomes requires follow-up
with patients during the remainder of their hospitalization or on
autopsy.

Third, this study was purely descriptive and did not adjust for
potential confounders. Therefore, we can make no assumptions
about the reasons for the observed variations in intubation meth-
ods, success rates, and adverse event rate among the hospitals.

Finally, all but one of the participating EDs had emergency
medicine residency training programs. Therefore, these results
may not represent emergency airway management practices in
non-academic hospitals and u timation of the variation in
practices is possible. However,@ highly relevant from a pol-
icy standpoint, because these institutions train the majority of
emergency physicians. These institutions thus have a dispropor-
tionate impact on the quality of current and future ED care.
Similarly, it might not be possible to extrapolate our observa-
tions to resource-limited environments in developing countries.
However, prospective collection of multi-centered data similar
to our research strategy would be desirable in those countries
where emergency medicine is developing because it would pro-
vide a sufficient scale to analyze meaningful clinical differences
and bridge variations across different practice settings, ulti-

mately leading to~=<ence-based approaches to emergency airway
management. E

5. Conclusion @

In this multi-center study characterizing ED airway manage-
ment across Japan, we observed a high overall intubation success
rate but a high degree of variation among hospitals in emergency
airway management including method of intubation and success
rate. Our study provides a starting point to improve the quality of
airway management in Japanese emergency departments.
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３）内容を膨らませないように、正直に。
です。


GModel
RESUS-5003; No.of Pages6

6 K. Hasegawa et al. / Resuscitation xxx (2011) XxX—XXX

Appendix A.

Japanese Emergency Airway Network (JEAN) centers.

JEAN site (city, prefecture) Investigator Total ED census Trauma Emergency
(Pts/year) designation medicine
residency
1. Fukui University Hospital (Eiheiji, Fukui) Hiroshi Morita, MD 18,000 Level Il Yes
II. Fukui Prefectural Hospital (Fukui-city, Fukui) Hidenori Higashi, MD 34,000 Level | Yes
III. Japanese Red Cross Medical Center of Wakayama (Wakayama-city, Wakayama) Hiroshi Okamoto, MD 42,000 Level [ Yes
IV. Kameda Medical Center (Kamogawa, Chiba) Kenzo Tanaka, MD 30,000 Level | Yes
V. National Center for Global Health and Medicine (Shinjuku, Tokyo) Shunichiro Nakao, MD 25,000 Level [ Yes
VI. Nagoya Ekisaikai Hospital (Nagoya, Aichi) Shigeki Tsuboi, MD 33,000 Level [ Yes
VII. Nigata City General Hospital (Nigata, Nigata) Nobuhiro Sato, MD 15,000 Level [ Yes
VIII. Obama Municipal Hospital (Obama, Fukui) Takuyo Chiba, MD 12,000 Level [ No
IX. Okinawa Chubu Prefectural Hospital (Uruma, Okinawa) Masashi Okubo, MD 40,000 Level | Yes
X. Osaka Saiseikai Senri Hospital (Suita, Osaka) Kazuaki Shigemitsu, MD 9,000 Level [ Yes

Appendix B.
The location of the 10 participating hospitals (the numbers cor-
respond to Appendix A).
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