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Effect of low dose propofol combined with remifentanil on
blood pressure during modified electroconvulsive therapy:
a retrospective, single-center study
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Abstract

Introduction: Modified electroconvulsive therapy
(m-ECT) is mainly used to induce seizures. The
use of anesthetic agents during m-ECT should be
minimized because they could inhibit the develop-
ment of seizures. Modifying the method of adminis-
tration of anesthetic in combination with opioid use
is known to help in reduction of the anesthetic dose.
However, the effect of this dose reduction on circu-
latory dynamics during m-ECT has not been studied
in detail. Therefore, we conducted this study to in-
vestigate the changes in blood pressure associated
with anesthetic dose reduction during m-ECT.
Methods: Ninety-one patients who underwent
m-ECT eight or more times per course (455 m-ECT
procedures in total) were included. The data were
extracted retrospectively from anesthesia and elec-
tronic medical records from September 2015 to Feb-
ruary 2020. The changes in blood pressure during
m-ECT were compared between the following
groups: propofol and remifentanil (PR group:
remifentanil followed by propofol [1 pg/mL] based
on target control infusion until loss of conscious-
ness) and propofol alone (P group: propofol [2 pg/
mL] based on target control infusion until loss of
consciousness).

Results: Of the 455 procedures (91 patients), 325
(65 patients) were performed in the PR group and
130 (26 patients) in the P group. Systolic blood
pressure = 180 mmHg during m-ECT was signifi-
cantly more in the PR group than in the P group

(73/325 vs. 14/130, p = 0.004).

Conclusion: The use of a reduced dose of propofol
in combination with remifentanil significantly in-
creased blood pressure and the use of nicardipine
than did propofol alone during m-ECT.

Keywords: Electroconvulsive therapy, anesthesia,
propofol, remifentanil, hypertension

Background

Modified electroconvulsive therapy (m-ECT) is
primarily a treatment for patients with depression
and schizophrenia who are refractory to pharmaco-
therapy. It involves electric stimulation to the head
under general anesthesia to induce seizures .
During and immediately after electric stimulation,
bradycardia due to parasympathetic excitation oc-
curs for 10-15 s, followed by hypertension and
tachycardia due to sympathetic excitation for 3-5
min. Systolic blood pressure and heart rate are re-
ported to increase by 30-40% and 20%, respective-
ly, and rate pressure product increases two- to four-
fold *.

The purpose of inducing anesthetic sedation during
m-ECT is to eliminate patient anxiety and distress,
enable muscle relaxation to avoid physical trauma,
and prevent cardiovascular complications and other
problems. However, anesthetics themselves sup-
press seizures in the brain; therefore, the dosage
and timing of administration must be considered.

Propofol is the most commonly used anesthetic for
m-ECT; however, it has an inhibitory effect on the

*1Department of Anesthesiology, National Hospital Organization Kokura Medical Center

*2 Department of Anesthesiology and Critical Care Medicine, Kyushu University Hospital

*3 Department of Anesthesiology and Critical Care Medicine, Graduate School of Medical Sciences, Kyushu University
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development of seizures ? ~*. Using it in combina-
tion with an opioid or switching from propofol to
barbiturates or ketamine anesthetics is known to
help in reducing the dosage of propofol ¥ ~?.
Although several methods of administering anes-
thetics during m-ECT have been reported, there are
only a few studies in which the effects of reduced
propofol on circulatory dynamics were considered.
Therefore, we conducted this study to investigate
the blood pressure changes associated with propofol
dose decrement during m-ECT at our institution.

Methods

This clinical study was approved by the ethics
committee of the National Hospital Organization
Kokura Medical Center (approval numbers:
REC2020-009, COI2020-009) and is available on
the following website: http://kokura.hosp.go.jp/sin-
ryoka/masui/index.html.

Study data

We conducted a retrospective study of the data of
91 patients (a total of 455 procedures) who were
treated with m-ECT more than eight times in one
course from September 2015 to February 2020. Of
the 8 recordings in one cool, we adopted the 5th to
8th recordings in which the intensity of ECT con-
vulsive stimulation was constant. The baseline data
of the first course were used if the patients under-
went more treatment courses. The patients were di-
vided into two groups according to the type of anes-

thetic administered (propofol-remifentanil group:
PR group, propofol group: P group). We collected
the anesthesia readings four to eight times because
the stimulation dose was constant. The patient data
included type of anesthetic, blood pressure, heart
rate, and whether Ca” " -blocker was used as an anti-
hypertensive agent.

Anesthesia protocol

The Thymatron®” device (Somatics Corporation)
was used for m-ECT. The procedure was initiated
after the train-of-four count reached 0 on the neuro-
muscular monitor (Figure 1). In the first round of
therapy, the stimulation dose was determined using
the half-age method(Set to half % of age and ener-
gize)for bilateral m-ECT and titration method for
unilateral m-ECT. After the second round, it was
determined hased on the efficacy of the seizure.
From September 2015 to December 2016, anesthe-
sia was induced with propofol (2 ug/mL) based on
target control infusion until loss of consciousness.
From January 2017 to February 2020, remifentanil
(1 pg/kg/min) was induced for 1 minute; thereafter,
remifentanil (0.5 pg/kg/min) was administered at a
reduced dose until immediately after electrical stim-
ulation and propofol (1 pg/mL) was administered
until loss of consciousness.

All the patients were administered suxamethonium
(1 mg/kg) after loss of consciousness. After admin-
istration of suxamethonium, the TOF counts were
checked for zero, and electrical stimulation was per-

Propofol
2015/9-2016/12 2 pg/ml
! Suxamethonium | Electronic
E 1.0 mg/kg stimulation
1 minute 1 Loss of i awake
1 consciousness [ | _.
T T se€1zure 1 » time
: | N —
i X Suxamethonium '
i : 1.0 mg/kg !
2017/1- : Propofol
| 1 pg/ml
Remifentanil
1 pg/kg/min —» 0.5 pg/kg/min

o

P group (~December 2016) : propofol [2 pg/mL] based on target control infusion until loss of consciousness
PR group (January 2017~): remifentanil followed by propofol [1 ng/mL] based on target control infusion un-
til loss of consciousness

Figure 1 Anesthesia protocol
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formed. There was no change in the anesthesia pro-
tocol or the anesthetic used in any of the cases
throughout the course. The requirement of adminis-
tering an antihypertensive agent (nicardipine 1 mg
intravenous [IV]) was determined according to the
preference of the attending anesthesiologists to pre-
vent or treat hypertension.
Statistical analysis

The unpaired t-test was used to compare preopera-
tive blood pressure, increment ratio of heart rate
[(maximum after electrical stimulation - at enter-
ing) /at entering x 100] and ECT electrical setting
or development of seizure at eighth ECT between
the PR and P groups. Blood pressure was measured
every 2.5 minutes by non-obstructive arterial pres-
sure measurement. The chi-square test was used to
compare the differences between the two groups in
terms of incidence of maximum systolic blood pres-
sure = 180 mmHg during m-ECT and blood pres-
sure = 180 mmHg despite the use of an antihyper-
tensive agent. A P value < 0.05 was considered sta-
tistically significant. All statistical analyses were
performed using JMP 15 (SAS Institute Inc., Cary,

NC, USA).
Results

Patients’ characteristics

Of the 455 m-ECT procedures (91 patients), 325
(65 patients) were conducted in the PR group, and
130 (26 patients) in the P group. There were no
significant differences in the patients’ characteris-
tics (Table 1) as well as parameters including
pre-procedure systolic blood pressure, diastolic
blood pressure, and heart rate between the two
groups (Table 2). Electrical stimulation was not
performed more than twice per a ECT procedure
because of in-effective seizures.
Circulation dynamics during m-ECT

Table 3 shows the comparison of circulation dy-
namics between the two groups. Regardless of
nicardipine administration during m-ECT, the num-
ber of times that systolic blood pressure was = 180
mmHg was significantly higher in the PR group
than in the P group (73/325 times vs. 14/130 times,
p = 0.0023). The instances of administration of
nicardipine were significantly higher in the PR

Table 1 Characteristics of patients

Propofol (1 pg/mL)

Propofol (2 pg/mL)

Group + remifentanil P value
(65 patients) (26 patients)
Age (years) 58.8 = 15.3 64.0 = 15.8 0.15
Male, n (%) 26 (40%) 12 (46.2%) 0.59
HT, n (%) 12 (18.5%) 8 (30.8%) 0.20
Primary disease
Depression, n (%) 29 (44.6%) 12 (46.2%) 0.89
Schizophrenia, n (%) 23 (35.4%) 9 (34.6%) 0.94
Other, n (%) 13 (20.0%) 5 (19.2%) 0.93

m-ECT: modified electroconvulsive therapy, HT: hypertension
Values are shown as mean = standard deviation or number (ratio) .

Table 2 Comparison of baseline BP and HR between the two groups

Propofol (1 pg/mL)

Propofol (2 pg/mL)

Group + remifentanil P value
(n = 325) (n = 130)

SBP (mmHg) 122.3 = 15.0 127.2 = 13.8 0.530

DBP (mmHg) 75.5 + 9.42 78.1 + 11.7 0.107

HR (beats/min) 76.4 = 9.9 77.1 = 10.1 0.226

HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure
Values are shown as mean = standard deviation
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group than in the P group (100/325 times vs. 19/130
times, p = 0.0004). Despite the administration of
antihypertensive drugs, the number of times systol-
ic blood pressure was = 180 mmHg was significant-
ly higher in the PR group than in the P group (51
[15.7%] vs. 7 [6.8%], p = 0.0014, data not shown).
The increment ratio of HR tended to be higher in the
PR group than in the P group (41.75 =+ 30.0 % vs.
33.3 = 27.9 %, respectively, p = 0.09) (Table 3).
Electrical setting or seizure characters at
eighth m-ECT

The electrical energy at eighth ECT was signifi-
cantly lower in the PR group than in the P group
(61.6 == 30.6 % vs. 74.6 = 22.7 %, p = 0.01). The
duration of seizure at eighth ECT was significantly
longer in the PR group than in the P group (45.5 =
17.5 sec vs. 38.6 £ 19.5 sec, p = 0.04). The postic-
tal suppression index (PSI) of eighth ECT tended to
be higher in the PR group than in the P group (81.1
=+ 19.5 % vs. 73.6 = 19.4 %, p = 0.06) (Table 4).

Discussion

In this study, we found that a lower dose of propofol
combined with remifentanil increased not only the
number of times that systolic blood pressure was =
180 mmHg but also the use of nicardipine than did
propofol alone during m-ECT.

The anticonvulsant effect of propofol may be at-

tributed to the enhancement of its inhibitory effect
on the gamma-amino butyric acid A receptor-Cl
channel complex in the central nervous system ?,
and some reports have suggested that the propofol
dose should be limited to 1.4 mg/kg”. The concomi-
tant use of remifentanil helped decrease the dose of
IV anesthetics and reduced their anticonvulsant ef-
fect because remifentanil does not have a convul-
sion-enhancing effect.

Our results were similar to those of previous two
studies in which a low dose of propofol combined
with remifentanil was administered. In one study,
the systolic blood pressure after m-ECT was higher
when using propofol (0.5 mg/kg) combined with
remifentanil (1 pg/kg) than when using propofol (1
mg/kg) alone®. In the other, the rates of systolic
blood pressure change induced by m-ECT were 43
+ 23%, 91 = 45%, and 62 & 33% with the use of
propofol (1.2 mg/kg), propofol (0.5 mg/kg) com-
bined with remifentanil (1 pg/kg), and propofol (0.5
mg/kg) combined with remifentanil (2 pg/kg), re-
spectively ”. These findings including ours concur
with those of previous reports which suggested that
propofol induces a reduction in blood pressure that
is dose dependent ' because of inhibited sympa-
thetic activity .

A high dose of remifentanil (4 ng/mL) directly
causes the arteries to dilate; however, a sedative

Table 3 Comparison of circulation dynamics during m-ECT between the two groups

Propofol (1 pg/mL) Propofol (2 pg/mL)

Group + remifentanil P value
(n = 325) (n = 130)

SBP = 180 mmHg 73 (22.5%) 14 (10.8%) 0.004

AHR (%) 41.75 £ 30.0 33.3 £ 279 0.09

Use of nicardipine 100 (30.8%) 19 (14.6%) < 0.001

HR: heart rate, AHR (%): (maximum - at entering) /at entering x 100, SBP: systolic blood
pressure, Values are shown as number (ratio) or mean = standard deviation

Table 4 Comparison of eighth recording of m-ECT between the two groups

Propofol (1 pg/mL) Propofol (2 pg/mL)

Group + remifentanil P value
(n = 65) (n = 26)

Energy (%) 61.6 £ 30.6 74.6 = 22.7 0.01

Impedance (Q) 1462.9 + 356 1502.7 + 370 0.55

Duration of seizure (second) 45.5 =175 38.6 = 19.5 0.04

PSI (%) 81.1 = 19.5 73.6 = 19.4 0.06

PSI: postical suppression index, Values are shown as mean * standard deviation
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dose of remifentanil (2 ng/mL) results in analgesia
and no change in the neurocirculatory response in-
cluding sympathetic nerve activity . However, the
predicted effect site concentration of remifentanil
was almost over 4 ng/mL during the simulation per-
formed in this study by pharmacokinetic model.
This result might indicate that the inhibitory effect
of propofol on sympathetic nerve activity was stron-
ger than that of remifentanil. The administration of
prophylactic antihypertensive drugs before electri-
cal stimulation at the discretion of the anesthesiolo-
gist was clinically important in this study consider-
ing the high use of these drugs and the actual rise in
blood pressure in patients who were administered
low dose of propofol combined with remifentanil.
Our findings suggest that reduction of the dose of
propofol may reduce its circulatory depressant effect
and cause an increase in blood pressure. Hyperten-
sive emergencies are not merely a condition of ab-
normally high blood pressure but are also associated
with acute damage to organs such as the brain,
heart, kidneys, and large vessels. Organ damage
could develop because of elevated blood pressure,
including systolic pressure = 180 mmHg and dia-
stolic pressure > 120 mmHg ™. Inducing anesthesia
during m-ECT is necessary to generate adequate
seizures and control excessive circulatory fluctua-
tions. The results of this study suggest that we
should be aware of the increase in blood pressure
and the need for prophylactic administration of anti-
hypertensive drugs for circulatory control during
m-ECT when reducing the dose of propofol.

Although sympathetic excitation is included in the
therapeutic decision regarding m-ECT, the current
study could not clarify whether the increase in blood
pressure or heart rate due to the remifentanil com-
bination or the reduction in propofol dose affected
the treatment. However, electrical setting and sei-
zure qualities of eighth ECT indicated that the
remifentanil combination or the reduction in propo-
fol dose might have produced a better therapeutic
effect.
Limitations

First, this was retrospective study. Further, it was
not possible to compare the administration duration
of propofol, or the effect site concentration of propo-
fol at the electrical stimulation or remifentanil upon
electrical stimulation. Second, there was no fixed
protocol for administering antihypertensive drugs; it
was based on the discretion of the anesthesiologist.
Third, the evaluation of the therapeutic effect of
m-ECT was not uniform throughout the study peri-

od. These concerns must be addressed in future
studies.

Conclusion

Compared with the use of propofol alone, a reduced
dose of propofol in combination with a low dose of
remifentanil significantly increased blood pressure
during m-ECT.

Abbreviations

m-ECT, modified electroconvulsive therapy
IV, intravenous
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Effect of high-flow nasal cannula therapy on
post-extubation hemodynamics after
the Fontan procedure: A retrospective study
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Abstract

Purpose: High-flow nasal cannula oxygen therapy
(HFNC) in children undergoing Fontan surgery
may reduce intrathoracic pressure and improve he-
modynamics by improving oxygenation and thora-
co-abdominal synchrony and reducing atelectasis.
We aimed to determine the effect of HFNC on
post-Fontan procedure hemodynamics.

Methods: Patients who underwent Fontan surgery
between November 1, 2014 and December 31, 2020
were enrolled. The change in central venous pres-
sure (CVP) after surgery; both CVP and mean arte-
rial pressure (ABP) 1, 2, 4, 6, 12, and 24 h post-ex-
tubation; partial pressures of arterial oxygen (PaO,)
and carbon dioxide (PaCO,) 1 h after extubation;
urine output and chest drainage and infusion vol-
umes 6 h after extubation; vasoactive inotropic
score (VIS); and other outcomes were compared
between patients receiving conventional oxygen
therapy (COT; C group) and those receiving HFNC
(H group). After adjusting for confounding factors,
the CVP 1 h pre- and post-extubation were com-
pared between the groups.

Results: Of the 199 included patients, 61 in each
group were analyzed after propensity score match-
ing. There were no significant between-group differ-
ences in the change in CVP from 1 h pre-extubation
to 1 h post-extubation (COT: 2.9 = 2.2 mmHg vs.
HFNC: 2.5 + 1.9 mmHg, p = 0.66), PaCO,, mean
ABP, use of vasoactive or inotropic drugs, the level
of aspartate aminotransferase or alanine amino-
transferase, reintubation rate, or postoperative
length of intensive care unit stay. The H group had a
significantly higher PaO, 1 h post-extubation (241
mmHg vs. 183 mmHg, p = 0.02).

Conclusion: HFNC does not significantly improve
hemodynamics after the Fontan procedure.

keywords: High-flow nasal cannula, hemodynamics,
Fontan
Introduction

Fontan circulation is characterized by the absence
of a subpulmonary ventricle, leading to chronically
elevated systemic venous pressure and decreased
cardiac output V. To enable non-pulsatile blood flow
through the pulmonary circulation, it is essential to
decrease pulmonary vascular resistance and main-
tain an adequate cardiac output. Since pulmonary
artery pressure measurement is difficult in patients
undergoing Fontan surgery, central venous pressure
(CVP) is usually monitored instead of it as a part of
perioperative management. After the Fontan proce-
dure, blood flow through the pulmonary artery in-
creases when the intrathoracic pressure becomes
negative during spontaneous breathing ?. Previous
studies reported that early extubation led to im-
proved postoperative hemodynamics and short
lengths of intensive care unit (ICU) stay and hospi-
talization . Although post-extubation oxygen ther-
apy is generally in the form of conventional oxygen
therapy (COT) via nasal cannula or oxygen mask, re-
cent studies have reported the efficacy of high-flow na-
sal cannula oxygen therapy (HFNC) ® ~?. HFNC in-
cludes the administration of heated and humidified
oxygen via nasal cannula, and it has several physio-
logical effects, including pharyngeal dead space
washout, positive expiratory pressure, improved al-
veolar recruitment, increased patient comfort, im-
proved patient tolerance, improved control of frac-
tion of inspired oxygen, and improved mucociliary

* Department of Anesthesia, Fukuoka Children's Hospital
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clearance "'V,

HFNC has been reported to improve oxygenation
and thoraco-abdominal synchrony and decrease
breathing frequency in children undergoing cardiac
surgery "*?. Additionally, post-extubation nitric ox-
ide inhalation via HFNC has been reported to re-
duce the duration of postoperative intubation and
hospitalization after the Fontan procedure ?. There-
fore, the use of HFNC in children undergoing Fon-
tan surgery may reduce intrathoracic pressure and
improve hemodynamics by improving oxygenation
and thoraco-abdominal synchrony and reducing atel-
ectasis. Meanwhile, HFNC may deliver a high posi-
tive distending pressure to the lung at a high flow
rate ¥ which leads an increase of pulmonary vascu-
lar resistance and an exacerbation of hemodynamics
in Fontan circulation. Since the effect of HFNC on
hemodynamics after the Fontan procedure has not
been investigated in detail, we aimed to determine
the effect of HFNC on hemodynamics in patients
undergoing the Fontan procedure.

Methods

This study was approved by the Institutional Re-
view Board of Fukuoka Children's Hospital (Clinical
Research number #2020-55).

Patients and study design

This observational, retrospective study was ap-
proved by the Institutional Clinical Research Ethics
Committee of Fukuoka Children’ s Hospital, Fukuo-
ka, Japan (Clinical Research number #2020-55). All
study protocols complied with the Declaration of
Helsinki (2013). We enrolled patients who under-
went the Fontan procedure between November 1,
2014 and December 31, 2020. Patients who had pre-
viously undergone the Fontan procedure were ex-
cluded. Until 2017, patients received COT after Fon-
tan surgery at our institution, with HFNC mainly
being used since 2018.

Medical records were retrieved from two electron-
ic databases: one containing intraoperative data re-
corded by an anesthesiologist (Prescient OR™, Fu-
jifilm, Tokyo, Japan) and another containing postop-
erative data recorded by nurses and surgeons (Pre-
scient ICU™, Fujifilm). We collected patient data
such as age, sex, duration of mechanical ventilation,
and operative time. Data were extracted from the
electronic medical records of each patient and col-
lected by HM and KI.

Primary and secondary outcomes

CVP is usually monitored instead of pulmonary ar-

tery pressure, which is not easy to measure after

the Fontan procedure. The primary outcome was
the change in CVP from 1 h before to after extuba-
tion, which was compared between patients treated
with COT (C group) and those treated with HFNC
(H group).

The secondary outcomes were the mean arterial
blood pressure (ABP) 1 h before to 1, 2, 4, 6, 12,
and 24 h after extubation; partial pressures of arte-
rial oxygen (Pa0,) and carbon dioxide (PaCO,) 1 h
after extubation and the change of the vasoac-
tive-inotropic score (AVIS) from before to 1 h after
extubation (VIS could predict mortality and morbid-
ity after pediatric cardiac surgery in a previous re-
port: VIS = dopamine [ug/kg/min] + dobutamine
[ug/kg/min] + 100 X epinephrine [ug/kg/min] + 50
X levosimendan [ug/kg/min] + 10 X milrinone [pug/
kg/min] + 10000 X vasopressin [U/kg/min] + 100
X norepinephrine [ug/kg/min] after postoperative
ICU admission *¥); urine output and infusion vol-
umes within 6 hours after extubation; need for rein-
tubation within 48 h; the level of liver enzymes (as-
partate aminotransferase [AST], alanine amino-
transferase [ALT]) from pre-operation to post-oper-
ative day 5; postoperative length of ICU stay; and
postoperative duration of hospitalization.

Sample size calculation

Based on previous studies about hemodynamics af-
ter Fontan surgery **'®, we guessed that a 2-mmHg
difference in CVP between patients treated with
COT and those treated with HFNC would be critical
as a postoperative parameter of Fontan circulation.
Subsequently, we estimated a standard deviation of
3 mm Hg. With a type 1 error of 5%, and a power of
80%, we estimated that 36 patients per group would
be required.

Statistical analysis

Data are presented as means (standard deviations)
or medians (interquartile ranges) for continuous
variables and as percentages for categorical vari-
ables. We compared the baseline characteristics be-
tween the C and H groups using analysis of vari-
ance, Mann—-Whitney U test, or Fisher’ s exact test.
Propensity score (PS) analysis with 1:1 matching
using the nearest-neighbor matching method was
performed for each variable to adjust for confound-
ing factors. The PS for HFNC was calculated from
the side of the dependent ventricle, pulmonary ar-
tery index, pulmonary vascular resistance index,
preoperative CVP, preoperative left ventricular ejec-
tion fraction, intraoperative fluid balance, duration
of cardiopulmonary bypass (CPB), and duration of
mechanical ventilation. Each patient in the C group
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was matched with another patient in the H group
whose PS was closest to theirs, and the patient was
selected for analysis if the caliper was within 0.2
standard deviations of the PS logit. Repeated mea-
sures analysis of variance was then used to compare
the 1-h pre- and post-extubation CVP between the
C and H groups. The Holm tests were used as post-
hoc tests. For sensitivity analysis, the association
between HFNC flow rate per body weight and CVP
after extubation was compared using Spearman's
rank correlation coefficient. In all analyses, two-sid-
ed values of p < 0.05 were considered statistically
significant. For sensitivity analysis, the association
between HFNC flow rate per body weight and CVP
after extubation was compared using linear mixed
effect model.

All statistical analyses were conducted using EZR
version 1.52 (Jichi Medical University Saitama
Medical Center, Tokyo), which was released on Sep-
tember 1, 2020 '

Results

Participants

Two hundred and six patients who underwent the
Fontan procedure were enrolled in the study. Among
them, seven had previously undergone the Fontan
procedure and were excluded. Thus, 199 patients
were included in the study, and 61 patients per
group were analyzed after PS matching.
Baseline characteristics

Preoperative CVP was significantly higher in the C
group than in the H group (8.2 mmHg vs. 7.6
mmHg, p = 0.05). The durations of CPB, surgery
and mechanical ventilation were significantly longer
in the H group than in the C group (104 min vs. 79
min, p < 0.001; 361 min vs. 315 min, p < 0.001; 566
min vs. 478 min, p < 0.001, respectively). The in-
traoperative fluid balance was significantly higher in
the H group than in the C group (310 mL vs. 224
mL, p < 0.001). These differences, except for the
duration of mechanical ventilation, were not signifi-
cant after PS matching (Table 1).
Perioperative management

Fentanyl, midazolam, and vecuronium were admin-
istered for anesthesia induction, and a central ve-
nous catheter was inserted into the internal jugular
vein after intubation. Radiography revealed that the
tip of the central venous catheter was directly above
the pulmonary artery. Anesthesia was maintained
with sevoflurane, propofol, fentanyl, remifentanil,
and vecuronium. CPB was established, venous cath-
eters were inserted into the superior and inferior

vena cava, and an arterial cannula was inserted into
the ascending aorta. Before termination of CPB,
inotropes (dopamine and vasopressin) and 10 ppm
of inhaled nitric oxide (iNO) were administered.
Postoperatively, the patients were transferred to the
ICU and sedated with fentanyl, dexmedetomidine,
and chlorpromazine hydrochloride. Sedation was
maintained at -1 or 0 on the State Behavioral Scale,
which is an instrument for assessing sedation in
children on mechanical ventilation . COT or
HFNC was provided after extubation, and the flow
rate, fraction of inspired oxygen, and concentration
of iNO were regulated at the surgeon’ s discretion.
Primary outcome

After PS matching, there was no significant differ-
ence in the change in CVP from 1 h before to 1 h af-
ter extubation between the two groups (COT: 2.9 =+
2.2 mmHg vs. HFNC: 2.5 £ 1.9 mmHg, p = 0.66;
Figure 1).
Secondary outcomes

After PS matching, there was no significant differ-
ence in the change in CVP from 1 h before to 24 h
after extubation between the two groups (p = 0.64;
Figure 1). Pa0, 1 h after extubation (241 mmHg
vs. 183 mmHg, p = 0.02) and infusion volume 6 h
after extubation (18 mL/kg vs. 16 mL/kg, p = 0.01)
were significantly higher in the H group compared
to the C group. There were no significant differences
in mean ABP from 1 h before to 24 h after extubation
between the two groups (p = 0.94; Figure 2),
PaCO,, the levels of AST and ALT from pre-opera-
tion to post-operative day 5 (p = 0.51 and p = 0.99
respectively), need for reintubation within 48 h,
postoperative length of ICU stay, or postoperative
duration of hospitalization between the two groups
(p =1, 0.59, and 0.06 respectively; Table 2).
Association between HFNC flow rate and CVP

There was no significant association between CVP
and HFNC flow rate per body weight using a linear
mixed-effect model (p = 0.43; Figure 3).

Discussion

The clinical implications of the two main findings
of the study are as follows. First, CVP indicates pul-
monary artery pressure and is an essential parame-
ter of hemodynamics in a patient after Fontan proce-
dures and there was no significant difference in the
change in CVP from 1 h before to 24 h after extuba-
tion between patients receiving COT and those re-
ceiving HFNC. It is unclear how HFNC increases
airway pressure in children. A study on the effect of
HFNC on positive airway pressure found that a
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Table 1 Baseline characteristics of all enrolled patients and PS-matched patients
Overall Patients PS-matched Patients
HFNC COoT HFNC COoT
P value P value
(n=091) (n =107) (n=61) (n =61)
Age (year) 3.5(1.1) 3.4(1.0) 0.8 3.6 (1.1) 3.4(1.1) 0.48
Boys (%) 64 57 0.38 61 58 0.72
Kaup index 14.5 (1.2) 14.6 (1.3) 0.85 14.6 (1.3) 14.5 (1.3) 0.75
Dependence of Ventricle (Left) (%) 52.7 57 0.57 52.5 57.4 0.72
114 111 120 115
LVEDV of Normal (%) 0.2 0.32
(86, 139] [92, 125] [97, 141] [95, 129]
60 61 61 61
EF (%) 0.95 0.31
(55, 65] [54, 65] (57, 65] [54, 65]
Qp/Qs 0.69 0.68 0.72 0.66
0.54 0.07
(Fick) [0.62, 0.85] [0.60, 0.86] [0.61, 0.90] [0.58, 0.79]
RPI 1.24 1.11 1.24 1.26
0.53 0.87
(Wood unit) [0.93,1.52] [0.87, 1.58] [0.95,1.49] [0.87,1.61]
246 223 225 223
PAI 0.08 0.85
[198,310]  [183, 288] [186,290]  [197, 290]
Cvp
7.7(2.1) 8.2 (2.2) 0.06 8.0 (2.1) 7.8 (2.0) 0.63
(mmHg)
104 79 89 85
Duration of CPB (min) < 0.001 0.42
[80, 148] (61, 112] [73, 131] (61, 128]
361 315 348 344
Duration of surgery (min) < 0.001 0.58
[308,425]  [264, 395] [307,408]  [283, 403]
65 57 65 65
Bleeding (mL) 0.35 0.97
[38,122]  [35,106.0] [43, 133] (38, 148]
310 224 269 245
Intraoperative fluid balane (mL) < 0.001 0.65
[187,412] [138,311] [148,382] [157, 350]
: : ats 566 478 565 511
Du1jat10n of mechanical ventilation < 0.001 0.04
(min) [491,685]  [421, 568] (489, 686]  [446, 629]
Early extubation (%) 89 89.7 1 86.9 85.2 1

Data are presented as mean (standard deviation), median [interquartile range], or percentage. The PS for HFNC
was calculated from the dependence of the ventricle (left/right), PAI, RPI, preoperative CVP, preoperative EEF,
intraoperative fluid balance, duration of cardiopulmonary bypass, and duration of ventilation. We performed 1:1
matching using the nearest-neighbor matching method for each variable.
PS: propensity score, HFNC: high-flow nasal cannula oxygen therapy, COT: conventional oxygen therapy, LVEDV:
left ventricular end-diastolic volume, EF: ejection fraction, Qp/Qs: pulmonary to systemic blood flow ratio,
PVRI: pulmonary vascular resistance index, PAIL: pulmonary artery index, CVP: central venous pressure, CPB:

cardiopulmonary bypass
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Figure 1 Figure 2

Changes in CVP in the first 24 h after surgery. Tri-
angles and circles indicate the CVP of patients who
received HFNC and COT, respectively. CVP: cen-
tral venous pressure, HFNC: high-flow nasal can-
nula oxygen therapy, COT: conventional oxygen
therapy

Changes in mean ABP in the first 24 h after sur-
gery. Triangles and circles indicate the ABP of pa-
tients who received HFNC and COT, respectively.
ABP: arterial blood pressure, HFNC: high-flow na-
sal cannula oxygen therapy, COT: conventional ox-
ygen therapy

Table 2 Secondary outcomes

All patients PS-matched patients
HFNC HFNC CoT
p value p-value
(n=91) (n = 107) (n = 61) (n = 61)
Pa0, (mmHg)
233 (111) 179 (80) 0.01 241 (105) 183 (76) 0.02
1 h after extubation
PaCO, (mmHg)
37(5.1) 37 (4.4) 0.55 37(5.1) 38 (4.6) 0.86
1 h after extubation
AVIS 01[0,1.3] 0 [0, 1.6] 0.2 010, 2] 01[0, 2] 0.6
Urine output (mL/kg)
25(17,32] 21[16,27] 0.05 25(16,32] 21[16,28] 0.19

6 h after extubation

Infusion volume (mL/kg)

18[16,22] 16[15, 18]

6 h after extubation

Reintubation within 48 hours (%) 3.3
Length of ICU stay (days) 514, 8]
Length of hospitalization (days) 29 [24, 43]

5[4, 6] 0.09
26 (23, 38] 0.06

< 0.001 18[16,21] 16[15,18] 0.01

3.3 1
5[4, 8] 0.59
26 [23, 38] 0.06

0.67 4.9
5[4, 8]
30 [24, 44]

Data are presented as mean (standard deviation) or median [interquartile range].

PS: propensity score, HFNC: high-flow nasal cannula oxygen therapy, COT: conventional oxygen therapy, PaO.,:
partial pressure of arterial oxygen, PaCO,: partial pressure of arterial carbon dioxide, AVIS: change in vasoactive-
inotropic score from before to 1 hour after extubation, ICU: intensive care unit
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Figure 3
3 Correlation between HFNC flow rate per body weight and CVP. HFNC: high-flow nasal cannula, CVP:

central venous pressure

small amount of airway pressure was generated
(mouth closed: 2.7 mmHg, mouth opened: 1.2 mm
Hg) with a flow rate of 35 L/min in adults '. In con-
trast, upper airway pressure generally increased
with increasing HFNC flow rate in infants [13]. A
case series reported that three patients developed
severe air leak syndrome when they received HFNC
with a flow rate that was higher than their minute
ventilation *”. Therefore, high flow rates of HFNC
may lead to a rise in airway pressure and pulmonary
artery pressure in children. However, we did not ob-
serve an obvious association between HFNC flow
rate per body weight and CVP after extubation on
sensitivity analysis. This indicates that HFNC using
a flow rate of less than 2.0 L/kg/min can be safely
applied in children undergoing the Fontan proce-
dure. Further studies are required to investigate the
effects of various HFNC flow rates on hemodynam-
ics.

In addition, there were no significant differences in
mean ABP, a change in VIS indicating the use of va-
soactive or inotropic drugs, urine output, or the lev-
el of liver enzymes between groups. Infusion volume
was significantly larger in the H group than in the C
group. According to a recent retrospective study,
urine output 6 h post-Fontan procedure was signifi-
cantly greater and infusion volume 24 h post-Fontan
procedure was significantly lower in patients receiv-
ing HFNC-iNO therapy than in those receiving
COT ?. Considering that our study was a compari-
son of HFNC-iNO and COT-INO, the presence of
iNO might have contributed to the post-extubation
hemodynamic stability. The doctors who mainly
used HFNC after 2018 were different from those

who used COT before 2018, leading to a difference
in postoperative fluid management that might have
contributed to this result. Therefore, the use of
HFNC might not have a major effect on hemody-
namics after Fontan procedure.

Second, Pa0O, 1 h after extubation was significantly
higher in the H group than in the C group. Post-ex-
tubation hypoxemia should be avoided after Fontan
surgery because it can cause increased pulmonary
vascular resistance. A recent randomized controlled
trial of post-extubation HFNC in children found no
significant difference in PaCO, between patients
treated with HFNC and those treated with COT, but
patients treated with HFNC had a significantly low-
er respiratory rate and better oxygenation (SpO,/
Fi0,, Pa0,/Fi0,) than those treated with COT ®7.
The mechanisms underlying the higher oxygenation
with HFNC than with COT may be reduced naso-
pharyngeal dead space and improved thoraco-ab-
dominal synchrony through the generation of posi-

712 and reduced atelectasis

tive airway pressure
formation due to the presence of distending pressure
that aids alveolar recruitment ®. Thus, HFNC can
increase end-expiratory lung volume, decrease alve-
olar dead space, and improve thoraco-abdominal
synchrony, thereby improving oxygenation.

This study has several limitations. First, it was a
single-center, observational, retrospective study,
and residual and unmeasured confounding factors
might have been present. While COT was used be-
fore 2018, HFNC was administered since 2018 and
mainly used subsequently. HFNC was started at 2
L/kg/min and weaned over a few days in many cas-
es; however, there was no definite weaning protocol
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for COT or HFNC. The historical difference and ab-
sence of a weaning protocol also might have an ef-
fect on perioperative respiratory management.
Moreover, the duration of mechanical ventilation
was significantly longer in the H group than in the C
group even after PS matching. The difference might
have some effect on hemodynamics after extubation.
Second, iNO was used in combination with both
HFNC and COT; however, it was unclear whether
the alveolar concentration of NO reached the target
concentration during spontaneous breathing. Previ-
ous studies showed that when HFNC was used in
combination with iNO at a flow rate of 2 L/kg/min,
the difference between the target NO concentration
and the measured intratracheal NO was approxi-
mately 20% *. However, the NO concentration in
the alveoli of the COT group might be lower than
the target NO concentration. Third, we did not stan-
dardize the size of the HFNC cannula. When the
mouth is closed, distending airway pressure has
been found and a higher pressure is delivered de-
pending on the patient” s weight and the diameter of
the nasal cannula in relation to the nares ****. In
this study, an extremely large size was not used be-
cause we selected the cannula according to the size
of the nares, as per the package insert.

While many studies on the effects of HFNC in pe-
diatric patients receiving intensive care have been
conducted in recent years, few have focused on the
effect of HFNC on CVP after the Fontan procedure.
Our findings indicate that HFNC does not adversely
affect CVP after the Fontan procedure. Further
large-scale research is required to determine the ef-
fect of HFNC on the hemodynamics of children un-
dergoing cardiac surgery.
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dL, ~< k27 VU > Ml 43.1%. M/M%6.6 X

%@
i

V=3
|

—=* A L fETT
Z* M kR sSERERT
SR T W 1 I

10%ul, JR#%#F 814 mgdL, 7L T7F=> 125
mg/dL. H U 7 AR 45 mEgL TH V. Bikic
X DBt OB REER DI,

e

FepEa BRI B EIIRIE S 1 > 2/ A Lz o
Hiz, IXY T AL5mg 7 xrHF =) 250 pg.
oy u=1vA50mg =G LaS ez SAL
Voo SPEEHASHDOE T NN — A v F 2 —T 2K
BIE LT OBITENFFEIRD S b FRIR D 7 —
TNEHEL, BRIV T72 06%, 7RRT +—
v 2 mghkgh, 7= X =)L & 3,000 ug T4 &
R MERE UTeo BB D = = L3 AR O R
s BN BT 5 7edic, NERXAT4TT
RRYVARE=ZXV VT TTY N7+ — A
(Edwards Lifesciences, 2#[E) @ ForeSight & > 4 ©
e it AR B SR U B ASE U R R IR S B R (StO,,
tissue oxygen saturation) #E=4 1 > 7 LTz,

PR 2 e RIEAAL & LA 2 B L iz DBz,
HIEBARIZ X v fiTBric T S a—F L. 45 RAES
DR GOIBIC & 0 REREI R AR Z 38 H U, XM
T =2 L & AT SO SO, 1% A 4l
58%. Aifll 63% T ->tc. FHNHFRA 5 16 Fr
ORI = =2 L 2R LA Lo bz, ik
EERIRA> S AFIZ 23 Fr O == 1. AKX
BRSNS 17 Fr O =2 L A Lz, %t
M7 == Uil A% S GBI D StO, 23ME T~ L
IR, N TOMlAS B R f R T 3 LR oG
ZHEEL THDRIC 28% ICE TR LE (B 1),
ZOBEDO~< M7V v MiEIX351% T, HEHRE
12 70 mmHg TH -7, THUMATREEE 2580, %
A== ALY SO KRBEIRIZ N
=2 — SR ES ©16G/75 mm ( kv 7, HR,
LN DP R ESE) 2 Bl TR A ANz m i) TR
50 mm A L. N Ol BAsG 11 43 4212k 1l
==L OfIFA 5 DP ZBith Lz (B12). 4HHEE
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X1 BEEIOMABEEREAE
EHEREERD StO, MET L1=1=6b. AT DA 11 2%ICEmMA =1 LOAIEEA S DP BB L1
(1st-DP), ABEEERD StO, [F—@ M IZ[EE L =A N T BRI 119 5% I(121E 8% &4 o1-, DP A
BEHEANBEZ =LA, AHEEE® StO, (X 63% &7 o 1= (2nd-DP), StO, : {HEEREAFE.
DP : SZEAEFR. 1st-DP : 1 [B B OE I AE5R. 2nd-DP : 2 [@ B OEAEF. AoX : KEIRIEMT

AT

(a)EMAH =2 LOAEIENSRKENOARICEML DP ZETL TS,
(b)) EEEMEMLALILETE, EMH =21 LEBEASEY HLEMAIOKRFEENRIC DP AEEH 2Rl

RITTHEALTLS, DP: &AAER

D StO, 1E—w Mz B U7z 23, KB RE W %
I NLHERZYBR L CHBRIZBRAITIE L, A
T BALE 119 20 48121% 8% & 72 > 7z, DP %
BHBI O =2 L ONEFHEETT - 725 SO,
FekE: Lk o272, DP HRBE S o it <o
8, MERE RN DP HEEHZANEX DT
2 Lz, WRIFEA L7z DP i ES 2= LTz
A, R EAZRIXA D R o Tz, [RIERNLD> & W]
ODPHEES LV 20 mmEDICHATS Z
& CTHIEIETRD StO, 28 63% & 72 57z, AL

BERGIX K7 % 22 3 pgkg/min, / A7 KL F
> 0.05 pg/kg/min THEZTH o Tc. B ==
L &R E LT DB ORI D StO, 1%/l 68%.
FH63% T o7z, IHMLITKE A3 L, FAiii
MZ 9 WERE] 30 43, #HIM &I 1,400 ml TH V.
FRIMERTE 1,120 ml, Bt mins 4% 1,440 ml 2 Ha
L, 7L 7 F=2FF—BIETME HicEER
1703 IU/L £ C_EF U7z, ZH LI L.
B DEAL L AD R o Te, FMBHITRE L
T2, FIEORFEIZBDRD o T, FOH% IR
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[REIBAg T MICS iz B Wik, BT KBRS
KEFIRANOERRT 7 v —F BHIR I N5 720,
AREMAEP» BT =2 L 28 A UIRSIMEER 2 B3
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R CEFIR OB R SR T 5 & ar — |k
AV MEBEREZISIET DLARH D), NI
s 2 PR LRIICERTHZ ENRHETH D
2 RFEBITIIMIFT LTS, oML
HBIEMA =2 L &4 A Ui b b o fl$L o hr
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WIREMRT 5 HEDHD Y,

MICS iz 81F % PR ATRE S O fEfR A7 & L
T, KRUWEIMLA ==L (> 20 Fr) . fO K BBEI R,
INSWIRERMRE, 45, k. ARREIIRE B3
P H5NB0 Y, KEFTIINTIIC LY L
Pote, RIRFRO NS L 7R O fERR
WE-ThHBd Y, KEFO X 5 2R OSE
i, XVERE=2Y) VIBRAEIZR D,
MICS 12 B1F B NIRILFE OHMERH XN IGE Bk D>
5 KBEEBIR 243 2 MR ATEE A5 LT b
L OME VDY AEHTIZAGE BRSSO
MIEMATES DFEENR T T - Te Db L
AN

AR Tt 2 LT D B2 N ImAT
f 2 N3 L3 B 72 oicid, %8 OiRE
OB B L. B EIIROBEFR 2B P gR
FHC X VEET 2 Z EHETH S Y, MICS T
XA AEAT O T IR OBZENRE S Tidan
7o, FAERAE & T2 2 & 7 < I R
TEDHE=XY VIR EREIN D, ForeSight &
v B ®i%. 685, 730, 770. 810, 870 nm D 5D
D F & o T2 7 AR 5 6 i (NIRS, near-
infrared spectroscopy) IZ & V. BBIL~NE/ B E
LBILANESZ B E VO ART M OZEEFIH
L T StO, & DIERERICE=4 Y > 7
T %, NIRS %AW THIE Lz StO, I3# ki
AR MEDS 722 <. BEREIR O StO, 23 FEHEfE D & 20
~ 30% K95 & TR FRREEE O W e 23 /R iR
ENBLEVORIEICEEED Y, AEHITIE BE
JEFR D StO, 1IZB W TIHUEED 50% LL_E DK %
AT DP ZJfifT LA StO, D Bl 1% — I
MWTH-oTc. DPHHEH ZANEZ D Z LItk
Y StO, ks LB & LT, KIBEIR D 535
NG T D EEXD, KBERIEII=2 1L #
AR & 0 AL T REBE BEIAR & KB ZRE AR I st
T 5, KEBEREARIZKBEANZ F1F LIz BT’
2 WERE L. RBEZREIRIZ M B oo Ed BRIz il
L7cOBIZ KIS 23T 5. FEOMEIm T
MAFAE LR Iz kD L. KBEEFIRD S

KR B AR~ O B LT % D AR B K ST I1X R
TSR ZE 3% < L MIENIMATER S EAE LR WA
bdbHEIND, KEFIZBNT, DP HHES
A UT2 502 & KRBk & KBNEBE kD 7>
I & CoOREEZ CT TRl L7z & Z A% 30 mm
TH o7, #Alo DP I EE O AE 23 50
mm THDHI EEEERTDE. MEIMATEI T E
L TWRWKEEEIRIC DP R E S S EA LTz
ARSI E TE AR, KENIRIUEHT 12 O 25
K5 Z & CRIENILATE 2 UTe i@kt x <
LEW SO, 2ME R Lizoad LivZewvy, DP
EE DO AN Z DERITIZ, FIAEZRPREDITL
7o Z & TRBEEBIIR~DEA % [T X 7z & &

5. DP % ffifrd D K2i1ci%. DP ¥ EE D%
Uit A3 KB Bk & KB R BNk D 4356 X v gl
NMETDEOIRTAELZIZONLI O LA
W, MICSIZH1) 5 FEIMATRESE A DP iz & v 1]
WTX 2 LIRSV D Y, DP OREvIkE s
TERHICHRT D HE Y DG L35 8 k0,

DP % Jitif7 L7zi2 b 53" StO, 3ok L7 VW EH]
TiX. DP 2AEYNTHEAT S T2 5% Al L.
BRBAR 7285541213 DP @2 AN
BILHEERLIEIEODIU,

KIEFIRE T D Te > TiE. BEANDP HEIT
X BMEEET.
MR 72 Lo

SCHR

D) EE, HAIEE, — 7 BORHE « RIS
B (MICS) ORRILEEE . H ARG IR P 258
2016; 36: 703-7.

2) Bonicolini E, Martucci G, Simons J, et al: Limb
ischemia in peripheral veno-arterial extracorporeal
membrane oxygenation: A narrative review of
incidence, prevention, monitoring, and treatment.
Crit Care 2019; 23: 266.

3) RIUSHET: , aIin 1, PUBEFE XS « Kbk
=2 — LR RANE M R R R B % % 5%
BB DRSS . MAMIEBREAN 2020; 47: 22-7.

4) Kawashima T, Okamoto K, Wada T, et al: Femoral
artery anatomy is a risk factor for limb ischemia in
minimally invasive cardiac surgery. Gen Thorac
Cardiovasc Surg 2021; 69: 246-53.

5 T KU—XFA 74 A x> A : ForeSight & >
/ForeSight ¥ A 7 A . < https://www.edwards.
com/jp/professionals/products/foresight >

6) H ARG E L FRFE 22 2% B2 B85
NI PRI 33 0 2 3B R AR I IR R T = & —
OFRTESE — HAOIRILAE B2 2INEE
2R BEERFTERE — 72017 4E 5 J1 31 HERTHK.
< https://www.jscva.org/uploads/userfiles/files/NI
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Unique distal perfusion during femoral arterial and venous cannulation

Taisuke Kumamoto®, Yuji Kunitoku®, Chieko Irie*,
Chieko Hiraoka*, Nobuhiko Nakano*, Kotaro Murakami®,
Miki Fujita®, Kiyohiko Kato®, Yoshikazu Haratake™

* Department of Anesthesiology, Saiseikai Kumamoto Hospital

Femoral arterial and venous cannulation during car-
diopulmonary bypass (CPB) can cause restriction of
blood flow to the lower limb. To avoid complications,
monitoring tissue oxygen saturation (StO,) of the low-
er limb and ensuring adequate blood flow by distal
perfusion (DP) are essential.

A 78-year-old man underwent mitral valve replace-
ment via a mini-right thoracotomy. During CPB, the
StO, of the ipsilateral cannulated lower limb was de-
creased. Although the DP catheter was inserted into

the ipsilateral femoral artery, the effect on the lower
limb StO, was transient. Because the StO, of the ipsi-
lateral lower limb improved by replacing the catheter,
it was thought that the DP catheter had migrated into
the deep femoral artery where collateral circulation
was not developed. Among cases in which the StO,
does not improve, even with the use of DP, it is im-
portant to confirm whether the DP is sufficiently ef-
fective.

Keywords : minimally invasive cardiac surgery, distal perfusion, tissue oxygen saturation,

near-infrared spectroscopy

(CircCont 43: 85 ~ 88, 2022)
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Ebert TJ, Cumming CE, Roberts CJ, et al:
Characterizing the heart rate effects from ad-
ministration of sugammadex to reverse neuro-
muscular blockade: An observational study in
patients. Anesth Analg 2022; 135: 807-14.

5 AH T 7 AT K B AW 2> & e
fix, BEERBIRCLEFIEEZEERZITI L8
b, KW TEEHIZ. AHF2 A2k D, h
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Fik 2021455 A2 5 9 A oA, 1EH R
O, fFENTRZETT28E505br =
7 AERH T 5 63 NERIIIRIR & Lic. O
T HMOR T E R/ NRITM 2 D72, Tl
BT, BR71VT 2 & NIRRT & DR MEE T
T, BFIC7 SR @ mL ABAEEA) £21%2
£721% 4 mgkg DAH<F 7 Aeth Lz, R
HLH- D5 DRI D 5% ONEK Z it ék L.
R-R [HR@ 2> & OB~ 1 20BN TEBE Lz, £
7o iR BR P 5% O R-R Bl O & KIE R 1%, IFE
ICOABIT S Utz 7 — X iz Bl 5 LT ifF g
L, BREEAICOWTEHERILER TV,

FEER BRI R EEE 63 AD S B, 8§ AT T
R, 38 A 2mgkg DAK<FT 7 A, 17 A0
4 mglkg DAH =T 7 A G520 e, Aok
Mg, BAEERIL. B2 R» ok, 75k
REETIX OO ZRBD RSB, AT~
T AD T N — T VI KGR OAEOS 2 ~ 19 [
/RS LIz ZDH5H 7T ANDBREIZBNT, 10
bl /5> %2 % 5D 2 RBDTc. 2 mgkg AN ~<T
U AT ETIE. #5550 3.1 (95% 151
XA (CD 23 ~4.1) bl /3L, 2t 4 mg
kg AH<=F 27 ARFED 4.1(Cl:2.5 ~5.6) [0l / 73 &
ENERDRP o, £ OB ATHZBNT,
SERIM N X ERR I BB e AL 23R 7 o Tz,

FEEE  AH =T 7 A0EGE. BEOLNAED
BN ORAREOWMDE LS L, #5E
EOHIBEILOBRE I, RHNEEAELZRAD
Rinote. . AREEBESIENX. AH
< T AMUMABIRAD 2R Z 2 TIRARR A B
SRXAERPTE S0 S LR,

(8 S5 R 29 e ol o JRR I
vaJIl SEEE)

E' 7 A MR B8 IRF D MR 0> 22 TRl AL i B AR & i
ER R O BIFRM: D 5 Hi

Miller MR, Gemal H, Ware S, et al: The associ-
ation of laryngeal position on videolaryngosco-
py and time taken to intubate using spatial
point pattern analysis of prospectively collect-
ed quality assurance date. Anesth Analg 2022;
134: 1288-96.
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ROHMX., 7 A MR DM D ZE M1 72 7
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T TRIMEESE DRI B D [BEHEFEE N E T
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FERENWET D0ENTONTIE, EHR25
WHERNETH 5,

(T R 2 e o RHRR L
il )
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Clark CA, Mester RA, Redding AT, et al: Emer-
gency subglottic airway training and assess-
ment of skills retention of attending anesthesi-
ologists with simulation mastery-based learn-
ing. Anesth Analg 2022; 135: 143-51.

Tt AR ACEREIR | ORI, K ERRER
S22 DZCE MR R EER; ORHSIZ A £ TV D8,
BRRIICIXIZ L A EITbi T, &gz B
T 5 EHHE & fafRtE 2Dt S 7o, — M DRRERHE
BRENZ M LS ENEMFFT 22 ERHETH
5. BREEOB N I 2L —FXOERIZE > T,
TR 7R BRIRIEG, FRICRIRBI 72 75 R <UES B %
LT DAEFI DOFEENVEE L 72 D,

Jik 1 60 NORREMFRHED, 2 DORAKGE
TR & L TR&AE Y = » MK (TT)V, transtrache-
al jet ventilation) & i fR HH (R #9 47 ) B (BC, bou-
gie-facilitated surgical cricothyrotomy: bougie crico-
thyrotomy) Zxf% & Lz I 2L —3 3 OB
JE 1z 3 5 < % 3 (MBL, mastery-based learning)
I— RTEFRES I ENENEIFRE LT N7 4 —
TV ARl E LT, FHTT A M, FET A B,
Mo —=27.15 5 HEOFET A MRSz,
4 B 25 Melker O i R HUR 945 2200 % » b (MC,
Melker-cuffed percutaneous Seldinger cricothyroto-
my: Melker cricothyrotomy) THA{T A b Ll L
eo TRTOFEHITAM ML—=27 FHT
AR, BEO15 » ABOFRBRIL. [F—OE -
BEMXEEROEMBIZ L > TiMis 7z,

R R OT A NTiX, TTJV T 14.8%. BC
T19.7%. MC T25% ORHETH oTc, BEE
IZEES M O%, &HOMKREEREIX TTIV,
BC. 8 L U*MC THEHSGETER & plTh S /7,
BCIXix bM< BHENHMTH D Z LnEH
INTe. 156 » ABR DT A hOFERIE. 80.4% &
82.6% 73 TTJV & BC O XGEMERIT Z AL E ALK L)
L7z, Z&t, AR BLTa X okic,
MCiZ#ID b L —=2 FFEROBITFER I NI,

flEE L FeAIE. AR ZRRILN T ORI GE
TR 2 ) S B T R 1Z 372 20% AR ifli T
HolZ LA U, 2 KoM ICIES

EHIZESWEYIaLr—YvarvEBicko
T, ARHOAGERERR DRI % 100% (28NS &
% LRIRHT OB U & b [a) E & w72 (TTIV,
S 32 BC. FH 298, ki, #E LK
SO DO AFIF 15 » AHTDH 80% D%
WERHY, ZOML—=FHETHEE LTH
N == P RBBINT IR DRI HAA D2 &b
1EMIFHERF STV D Z LR S LT,

(IS5 R~ o LR
e )

II

HA - 29 z—F > - RENZBI 5 7 BER A
T LicBe R BRIz B 2514 R A4 U
BRPEEDTA - HiE - ThTICBY 9 2 BigEpgE
Savarese G, Kishi T, Vardeny O, et al: Heart
failure drug treatment-inertia, titration, and
discontinuation: A multinational observational
study (EVOLUTION HF) . JACC Heart Fail
2022; doi: 10.1016/;.jchf.2022.08.009.

2017 FE DM - DA EBETA KT A4 v
BLXUY2021 D7+ — W AT v 77— MZBW
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duced ejection fraction) IZRBWNT, T IVFTF ¥
VRS (ACE) IEDH D2 0WET v VT vy
ZRMEFDISE (ARB), BRI Ic I xR I v anF
a4 R2AMEREHEE (MRA) 1T, AEIZIH T ACE
PEHD D WTARB 27V UF T 2 v R
27V T A v HESE (ARND ~8) Y #:x T, Hf
JRIFE DA MNZ D330 B3 OARTEL D U <10
EIXDOBEEA X Ml &2 #ARE L T sodium-glu-
cose cotransporter 2 (SGLT2) PRE:3E DL A %% &
94~ guideline directed medical therapy (GDMT) %
HHNZBAMG - G5 Z L3RRI Tnd, Z
ZTHAR - AT =—F > « RENCBWTHEBH
DT —RRX—=ATHDIBLINTRHRT — X »
DI L7z TRT— X 2AWNT, DAEIZEDA
BEAs HiREE 12 » H LRI W3 s GDMT %
Bilh Lc B xR, BEDOEROLALEARE
% OGRS 2 MG T 28R KR — MFSR
EVOLUTION-HF #f%e &2 9k LT, RBFHMNH
ARITRBUT DFZE %124 Ui, HATIX 2020 45 12
AP 52022492 HETHD13)7 2434 D AE
PR RER G LD, kL LT, 266,589 A
DEREBRG LI oTc, FOREHE. DARAREN
5 GDMT B bk & T O SF¥REfIE. #i i GDMT
(SGLT2 FEHEX 7Y 7 a ¥ E 1% ARND 1%
fli > GDMT X » £ <. HATIXSGLT2 [H & 3
(XXX U 7mr YY) 39Hvs12 ~13 H.
ARNI: 44 Hvs 12~ 13 H, A7 =z—F 2 TlX
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~ 31 H. ARNI: 33 Hvs22~31H. *HFETIX
SGLT2 fH5EHR (X 7)) 7u Yy ) 133 H vs 18
~24H, ARNI: 19 Hvs 18 ~24 HTH » Tz,
12 5 AU % il U7 B o 814103,
MRA 42.2% T 1T & <. H B kR I
SGLT2 [HEH (X R 7)) 71v V) 75.7% & &
M ofz. & Bz, ACE L3 d %\ ix ARB, B
HEWTIE, MRA THA SN D BH D 95% 1T A4



96

EBRIAE 95 43 25 (2022)

ABE#: 100 H AN IZ#e5- 25— 5 T, SGLT2
FREEHE (X X277 7P ) & ARNI O AR E
NizBFEITBNTIELA L AR 100 HELNIZ
B ENTEEMN 80% THh -7z, GDMT OHEHix
FEHARTOL A EFELT. BEOARIBED
BB EHICHTIHBEDAZ LTS Lk
b, EHICEERZ LiF. GDMT 0 A - #15
OFIWTRo. ANER W 20 <fzdiid, BrELnA
BRI DIEBREEOIMBAT R TH D LN Z
5.4 R VTHRSN TS ITTIXEA-
i - WG IR TG AT BT & 72 2 OB
ME2DHFHTHA 5,

FIMLEREIZ 3 5 i VR E R B 77 77 O # T
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Nomura A, Tanigawa T, Kario K, et al: Cost-ef-
fectiveness of digital therapeutics for essential
hypertension. Hypertens Res 2022; 45: 1538-
48.
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DD, EEEIEOUGET. WILE OIS
HRICBWTEERERZTH S, PiZ HERB-DH1
HREBRITBWTT U Z VB (LSRR T 7
V) OERHBENRAZEE SIcX oGS Tnd
A, BRARIRFMIZELZA L LTS, AiFZe
X, BIERBIZBIT 57 Y X2 VIEEONLTIZ X
DERMNMRESNTHZLE2HME LT,
HERB-DH1 i DT — X # VW TEV T H LB
VIl —Y 3 VETY. SIIEREI D &I
JEWRIERBI T 7V L H A KT A o < B
BUEEa LT — 3 Y EHAREDE LA D
B AREAEAAAE (QALYS) BE O EHZ. 1 KA
VIEHEHS L AEFEEGE D VYL T 3 DR
Bt &l U X SIR O F~—2 L LT,
1QALY &7z v o Az Rt (ICER) 2/ L
oo ZORER, WMEHRERHT 70 & H A K
A NCESEFEHEEE 2P T—va v
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FA IS EFEREYGE VAT —v 3 v
D K B TI1X18.686 QALY. T M = R kX
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TV EHA RIA eSS AiE R EdEa VW
NT—varviEMAGEDELZZLETHELND
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MERERB T 77V D3GR RO m O EIR I &
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BHEE T 5L 878% ThoTr. fhime LT,
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MJFHEEEL HA R T4 ik < EnE ok
AV NT = a ORI S ETAERIIE
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Wang X, Vaduganathan M, Claggett BL, et al:
Sex differences in characteristics, outcomes
and treatment response with dapagliflozin
across the range of ejection fraction in patients
with heart failure: Insights from DAPA-HF and
DELIVER. Circulation 2022; doi: 10.1161/CIR-
CULATIONAHA.122.062832
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Lauder L, Moon LB, Pipenhagen CA, et al: A
drug-induced hypotensive challenge to verify
catheter-based radiofrequency renal denerva-
tion in an obese hypertensive swine model. Clin
Res Cardiol 2022; 111: 595-603.

SEAE. B 5 — 5 AT & 5 renal denervation
(RDN) DI JERE FERDGEH S > 2oh b, Hl
1EE CTHA 72 RDN RIS SR TE 22, 4
S O TRICB BRI TENEH D Z L DS
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HDHAREMEERD T B D, ALHKTIZ. RDN
BiRIcBNT= a7y REEMARILE A B
(HC) #%fE L. BEikL = imgxE (EFLr =
AV-A @ ERIRIRE — B IRERSE) & RDN 0% R %k
L,

EBRTIIREOSMETFAKIZT L A B
V—F=k—%3E L, WB+L RDN( 7 =
=B =R 3BIB LT =T
RDN:9ff| %29 Jti L. RDNRiE TOREL =
AV-A ZHll5%E U7z, RDN ALERT : 8 ], RDN AL
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TEL=VAVADREERT— ARG LN T,
RDN FiDL = AV-A 37 e, 3 » A% 24
WEZ B 1 2 WHEIHIIILE (r = — 0.764.p = 0.02) .
HEARWIME (r =— 0.679. p = 0.04), SFEHIMJT (r
=—0.663. p = 0.05) DFARAEAMEAE % 7395841
RBfRZ Rz, RDNRiIZBIT 2 EL =
AV- A % JllE T & 72 6 il D [ Tix. RDN HijiZ
Bl = AV- AN TH » e DIzt L,
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0.305 * 0.072 pg/ml. p = 0.789), ALk Tid.
HCIZ k2L =2 piha b 2 & TREDER,
717 —7 ) RDN O Ber) pli th DI EEIC 72 0 15
B EELELTND,

BRIk EZRD D Z Lk, hT—T
RDN O KR ERBETH D, FITIHIEIENZ L
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72 o To Al REME SRR 72 RDN 28 E i T TV
HREMESE 2 B, RNV I EH R T b,
ZOMEDX S5 L = IEN X 0 KEHEITH
FEN., FEFESHDOEED X 51z RDN O3 i e fi
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fepsitEde LHIFF SN D,

BB LB M AEROIC B TEYETY 7
LT BT B SIE R B35

Wang K, Qi Y, Gu R, et al: Renal denervation
attenuates adverse remodeling and intramyo-
cardial inflammation in acute myocardial in-
farction with ischemia-reperfusion injury. Front
Cardiovasc Med 2022; 9: 832014.
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FiPAZE L MR AR Lz, T —T itk
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DHEEIE A b L A0, RDN#% 7 HHiZEB W
TRRIVDA)., =EXT7V 2 (E). /LT ER
7YV Y (NE) Zthd & Lzl s as I iR
DOHEBERET, FERETRS (RDN 4 30 HH) 12
B 5B B (DA : 4.34 = 0.68 vs. 2.54 £ 0.43
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Hohl M, Selejan SR, Wintrich ], et al: Renal de-
nervation prevents atrial arrhythmogenic sub-
strate development in CKD. Circ Res 2022;
130: 814-28.
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(AF) OFAF LIE LIER D b, AR ZED L
M A Xy N TEDFERERNTTH D, iz,
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MO TH D, FEDIX. T v NEREER
) AF TiX. 1> F v A0 Mmem AN
RN, NERMLENE) & 3OS O
WELDH D Z L HRPBIIRENTHDZ LiITDH
SkLTW3, 75—/ RDN LA D, 4k
MR R > RBRZE, LDAMREIET 7L —y a3,
PR ERAR T 7L — Y 3 >, EHIRMEEZR
PRERAIRREEDF LA v B =Ry 3 v b [EBED
BIRBRRBINTEY., 5% OWZER I %2 i
L7z,

(ESZAEBR BRI E & o & — IR BRED B AR
(LRGSO i I 5 )



Bt

99

AERE BREEEN, ERZOHET

MEEFRICE) X 0

el H 5 DN

= 2R (A

iEEeS

JA R

Fraft 2021 4= (K44 2,700 I +Fi)
ISBN978-4-10-507231-5

“THE BODY: A GUIDE FOR OCCUPANTS [
s (l&ds & o) JREFITT 5054 R)7HnE
BEAL MEERTDZEZDES1TRD2, A
PNzix. BHIRDZ A b iZ. BODY (AE) 2B
ICERLTEBY., ZOROHLERLED%E S ELE
HLTnwd /-5, &5 DX, encyclopedia &
WHEBAZDHZ THWRWE Z AT, AMEERER
T AEARDO” MR 2 RITLIERDOL S bD
BEL ENENLTHD, ZOFOALLTIEE
L, REZTTEBRSHARTHP 2D EBILTY
LHARTHD Pl ziX., AR OBEREFE T Amazon
ORl - BigF o7 x> 7 1140, &
WoTh, AFIHFERDOL S IT, FRITHDD
ATV, L Lans, [KPEAEHEOHERE
DX S ILEEHROBRE 2T 5D TiXA <,
Bk A 72 SCRRZE TR L. “Bia” L LTO A b —
V=%l LT3 L ZAITAEDOMHIND
5, LEx 5.

ANEEFED, ZOZ LiTid. FlREmwnd 5
X5 ThD, ZOLIBRT LEETRETE
IEIEL. BARBSETH D JBSHE—LT
RA DTV NVFIZE > THALN T, F—LT
XA & iX 722z 2] (What is Life? 1947 4F, BN
1952 ) iIZBW T, ET¥EET N MBEXTTA
R IR & o & X i, “ TARI#ER v 5
EZHZHHIBEE LN (N OB, 73Ih
N=y b LTORBEEDDIRETHD L),
R L. BN OEE 23258z % Blx
X, R R T RN E WS HELE), FhL
kDWW S ot & 1B AR O MER2NE - T
57 LWHEREToT, WU WVIEITAR 20
K725 b D] (1935 4, FRER 1994 ) I2 BN\ T,
WHEFIZA D AN OF — & (iR OFT — )
ZHWT, ANEicBd 2577, Lo LEiEki
“E LW EfTo (TR, ANRZEHA I B RE
TEHEHTHD L), MAEOHMETIX. BH-
OWY P (FE LTHEER T L) iIt%

wum

fn: b ,f b f,r

Ei-T34vy ZF-HEBHMK R
FARXRZ] FrEistT))

AREIZSH DD OD, WEEE OFRBIZBEL S
RTbRMGEHT HWHEREEN TS, LT
AT, EN - TI7A4Y DI AEKREeE. 2
DIEFREFIZR L TE S0, 0o, e LAH
RN T » 7F— N ENTeHARTRRBHE LN S
DT, URTIEZEDOEEDOH A Rzt 5
NP DY e

ST, &I 23| TSN DN, BA LR
DEIBEIRRF 47 b e o RN=RyFDDL
DI B, WERDEEETIEMIT S, “NE



100

EBRIAE 95 43 25 (2022)

DL DDITHERTTFEEEDD L. —HFNL 52

MBDEAH E?7, ZHTEABRZERTHY.

REIEATICE S 2, NBNTHEAET B I0#E1E 59

T (2D 5 BAETCEN 24 Fi¥H) T, A DMK

BHIVEONDIHIRFOENEE NAHBE LT

LML EFRERERD S LN (HAMIZL
T HBIEDOL — FT~2200 M), LLRNE,
ISz LHEFEDTH, Tuhbe MaE
D EFBZEIETERY, ZFNEZAN, 1O0D
BTS2 ED Z EnTE RN, 2k, A
WIZBT2EETREZLTHY, B NDF ) A
DY = TV ARRESNTHDIHEIETDH, £b
5720, B RNAF ) AV —F T ANRBEENTIHS
MR o722 L%, ZTHITSEe kG K% Tk
< RREBIREGON=RF 4 227D X 52D
DE.ENHITZLETHD, LlTnx. BO0nEb-
Fe7aY =y NOFETRIEEN, MRy —7 =
ADEMRRFEGEBREE T, 7 2O AL XL L
TIEHERBRE NDOF ) 2 5HEDHI ETH/ BV =
7 MZh. BELLFFHNRBRRD 7L 5 TH
H(FENE. KRS MREEL LS, HLW
5“UFARY” LIk Tk, #istEEd
R IE 2 FRET D20 THY. b Mtfa 5
WoORROIZDITHEAREDDF ) AHENR
72)e ZL T, “EaOMi” Iz oV TEE XN
KIELTRBY, EaEHEWI)F—F AT
ICHREEE SN, L WNWH Z e THhD, FNIL.
WEL L, ML L. B OHHERL ~L O
HEHOERTH Y., 2 & OBRE) T/ 5 DR,
AL LR EWS Z LT B,

FEWT, 2WPH 17THETIX. AMEDOJFES
T BHA REifToTnD LR TIX, HEED
2 A NMIE. 2O HEBRBEIPNTND &
9)e KIEPBIRED. . R R LE.
B, RIER. WALEE. BI ORI &, EERNE
o e N—F BT, MR T B, &
WoTh, LIFEDANIEY ., AHPEOHRE
DX D ITRE R RIHE RS B D VXA 5 &
WHIER & DI Tidawn., AEDBOH I
RS2 2 L. RESRITeT 2R ED XL 5
LD R>TEZON?HD0E. EDXH57
N3 > TET=D ? L 5 Rl bl 5k
ERALTWD L ZAILH D, HAEICELD
HDEZARE. LINTHZET S,

o Rl FizH#id iz, Wb b Iglta& Ky
TeHZONWT, REEE LHiPrNTNDS, R
M7 R AV DEDORRETHDT NN—
heTr oy, WK (BDWE, 7r— K<
VYY) AERRLIzart =7y - Tu— K=<
VLY ROEERWNIZER LER YT 4« &
FA =T AL (2B, I TR STy
RN, BRIV ABRR LR HER B

A—NH—VICEENDIERAT RE—H —%
FELRIIBB =Y, ZodizaEnsd),
o BlZ MR TR RELMEEZ2B VS
M, EERIBHTRERE CEBIL L TE Y
WCHARY hELB TS, FlziE, R=v V)%
BRLIEDIF 7L IV IR, Ry vE K
BICHEETIEEHR L., REBET I kL
WL LT AN AR - Fa—2oNnNT—R- 7

=Y —, ARV VEFRLIEDIINVT 1
V=TT RENR, AV RY vEMTS
OERN R TR, KBTS )
EAEWN LZ]B. 2l vy 7% Th D,

e HAEMR MR EETHY., BAREREZL
TEENTHWLERIZED, MiE-kiigEE 25
ZERHDH, BIE, EERGOMHKTIX. VA
VT b =" A%, “MEER 28R Lk
PEERFBNIE DA A =T 205, MG ER & FEg
OEHZMBREREL LTLE >k @k &
HIRM OO, L LAHDDOFHITE -T
ARLEZTWELSE). AT A - R=
VE AL A ICR bR LW O S EA
L7 ERZ2RI2HETH D5, DNA OREE %2 72
P BELEA” & O LML R
FNEEZ, BRIV CORBEREEN, AR
RAVINEUY, FLTHIEORAIL DR
CEVWHIEFAEREL LT LES T,
RENOFIRITHA TS, B Z2ABHE DOVEERE D
Pk, B EBROMAREE L THRWN
BRECTOIEBR M ERICRATE 7 ) ZF v o -
N—F— K, JRZESC IR 28 OFAl 2t Rz e hiK
TR, BRARABINR TEEZERZE LT T+
V75 AFa2T—hk - ™NV(FE—)V) AT > K
2, BRIV AT Y R, FHRODIicE b0
Mgz L. IR EENT 2 Mk s2%5 %2 5
T hFREF IR ->TLE IS, LA
LDONEZESTENITH S,

IHIT, 18FMh 5 233 (&) £TIX. B b
WMRIBREY, ABRBHLDETIZONT, b LT
W3 FLR T, BIRE DX A FLHRIZZ OER5y
WHEREIPNTND LES),

O H O T, HEHFIXZOEWHITZ % “E
MORNER BHDEEZTVD, Thbb, —
Bl DIEVEL 72 % A X 2 T COMAT 2 TZFSITAL D)
THHERIT. T PEA—t > N Th D GEFEIZ.
I & DWW DR B oAb H Y. &
SIZHERMETRT L TWD), 2L T, ZRINNE
JRUTHEB R ANRHESNEE L. FEDOWS “H
RN PSR TCRE L, A2 NXxD5ZLTE
DB 2D, &, ZIZ T, HMAEOHEKEE
B LZAIR EWodFaoinE (B b~ 2 &
\) LREFETDDRBIE. b OV HEMITR A
40 ~50 FEL BNWTH D, LT AN, K- it



Bt

101

ROFRFEICEIY ., EEFEMI 2 HITHTTLES
Too 22 TR UNVEE & HEENEE | T BLBR R N R
#Ho> TWB D, 1900 4EITIEFERE A > 7 V=W,
BIXOV 7TV T DX S RBYSERH T I D
B EORKRTH >0z, BEZEAA—k Y
MZHIZIAENTVWD (DRARODIMEREBNZEN
iZE o> THbol)., ZDOZ ik, BARLINE
RERBREMHTE oI b Tz, Hix
MO N (ERIES) TRIZHETDHZ & amk
T3, LT, #lkEnwszLrExdL #
MIizBIF 248 (B b D) K OBRENT R
ZET. LWnWHZ Lizh BT, LIEERI A
WX TAERMETHEMNIERD Z LIFMESINT
WP STRIZTTH D, Zhs. AMRICHE S
NTWRWHEAR I A< v F7 2EL T 07
59, EnHZ LEREITERLTWS,
LIAT, AERY 7TV T OFENRHTERLD
T, HOORBRATED Z L 2BHF LEEZX 57255
NPHE, V7TV T HESMENITRAT S
WITIE, MR ICHRR I N D RN NE L
2o T DM, B b b <7 201
Uy hARRAEFHATEZ LITEY, B oy
{444 5q15-qter FHIBIC ¥ 7 5V 7 &2 M SEH I A
< v 7ENTWE (N 7Yy Rilildide b oY
BB E TS, £ LT, <7 AOHIE
L LCe Fofiix., Y75 T HEOKZ
P23 1,000 5 L BBV, BT, Z OZREIT
HB-EGF &\ 5 3N - TH D Z &2, FIBHL
7o (etahoMERHRICD, EbA LR L T
7)o BIZ. WA RZ IR0 o, ¥
FV T ZRED 7 + — A ToHh 5 HB-EGF D s
DI EFEBT DB~ 7 RO %171 > T\,
In vivo D2 L5 DIFHIEZR L DT, FD L
ELWH L TERT L AIRERSI N~ Y ZA2HE
BFL.RETY A2/ D OO TT> Tz,
ZZT, RESTZAEWIIARD Z LN TN,
— R OB LB NE ST AT, AR B
BT ADr =Y O R RITfT< & ARAD
RESTANELZSICHTLE->TVWE LI
WA, BETRRICRT2DT, FO= 7 A%
ToODL L, B 7w hoTRELIBYD., 225kH
DA THATLE STz, ZOL X, MR X
ONFE ST B CE R oTens, e RRA
ZRIALILS oKy, i D&
WLl A>T, BAlL7Z. 257
B e, WEEO<T AT, HENTWERE
KIZ o> TWBH ISR (22T, MEKI=
HERKIDE S S Wi LoDk, LSRRG
EDZ L2 X HMbRPoTlzd), HEEIZ,

TENRHCRNZDOTIZ? I LB o0, Zh
HYLRBLDHIERR ORBUITH D Z L idbhr o7
DX, BOZLTHD, 2. ZORRIBIHKIZH
7 PEBR AR ORI~ L3 (W ER) o721
DDOWETH -T2,

BB, I TEEDOPTRITR > TERAIT DN
T3, 117w e M3 EER e 7B b & 13
TliX, EANEBLOKRIEZERL (HDHNX, T2
UFv Mz kY b hOAB P FERE OB )N
Eolt LI FENH Y EBRZENA, 731 FFFRIC
BT 2Z &3 AL E#MX T FBRENDT
X2 L. BS, T3 EBRIIIEE L. R ERT
bzt ns ik, FETHD, HFEL, AET
e & 9 e KRB AH fegs O FEER T
TeDPE ST ONTIE, Ml 2875, v
5 DX, TBLEEN BT AV hEIZEIEXEE N
HHRIZONWTIIAETOEEINEN, Zhait
KHERENEARLE 72 LR—= M BIO
Te - B2 —VR— b TlE, MEZEROE
BRERIZD o2 b DD, FIFFEAL &3 EEL .
NGB TH D AN DO TH D (v
Z. TOZ EIFEE ORI LGRS E 2 S
DHGEIZHERE D DO TII RN ? EEX L
na).

RBITIR BN, FBHEOIEND &N E izt &
5 LR, AEITKD L. BEER S (2020 44 H)
TiX, EXZauFWmBEE YT 50,
JEF IR BRI O LN RBETH D, 72
Do TNRNWZ LiF% <. KRB E ZiTmh 5
OME. Bl bonint FLRTIX. 20#%0
Rz 15 & aua oA AZERGEIXEO A,
IR PE DN RIICE Z b > T o7, £ LT
Bk TIEdTTli~ A7 3 EnTnd), FHHiL.
53 = AR & OTH WA T B THLEEE
Wl ZZIF TN D, O &Y OFEGERESIC, Hik
HH D O L F U THRAES RN D S 2000 A
0 (Z OWIE. EAARRIBEHIC X v aigifk s
5). TORETHOWPBRE L LIES<KFE LK
DHLITENRD AL v F o AND L. #HmED
FREAWK. FI7R KT/ 7% b L
ANRFEH LIz, ZDZ Lid, 74NV AFEHEITHE
BY, ST ENPELNZ LE2ENKT D, Fhdp
2. BHEONS TRENZ D 2L Loz TR
ZH (2 L. BN EER RO 1 ITiER
BHT5., LnwosZkithks,

(ESLAEBRB IR TE & o & — 43 1 FEBEER
i f5)



102

EBRIAE 95 43 25 (2022)

WtZE =R

ENE B SR I o ¥ —iFSE Pt
PEER B HE T AHTR

= %

moN

XL

EAEBR R ZE 2 o & — (EI5) 1 E 7w
HMEEN L X — (Fyratrkri—)o0
—IENTY, B EE EEORSFHE TS -
T2 IHENIRBRER 7 2 X —h 5 2010 4F 12N AT
BUEANBITLE Lz, 204D LBV IEBRSE
B L 3B H AR D EREETH D & [k
12, Wz - JEBREIR B 2 M &9 5 R Ie %
BTbdY E3. EMITHEEE] THRZE THFZER
FBIMEE L X — 1 OIWMP LML, ZhsE—
RELTHEBELTWD Z EBREREETT,
2019 4 7 HIZHAE D JR B SR 70 R ATz B dis
L. B 9 A2 —CTh RO MZES
FIEL RS> TWET,

PEER B RETIERR I EAE OWFZE T Tl D L 23 5
DHRBO—DT, 2 HOEMEHRETH DEIL
z%iwﬁﬁﬁ\ﬁﬁmifﬁéﬂ%i%ﬂ%ﬁ
LE L. £, WHESET. IERHIHEEY:S
WBEZOLDTHDHZ &#6 S é@%iﬁ&
mfﬁﬁﬁw%ﬁ%ﬁﬂgfi%ﬁmfgib

o RIFRBHANOR—ITIL, TEBRENRE IR
@W&%yﬁ L7z T, BIEOIDY fLASLIEER
BOMAIZOWTHNMZ I THEET,

TEBREYTEHIBER O HELL

PEERE RGNS I, HEFN 52 456 H 1 HAFCTHF
ZRTEE & FRIRFICRAL L2 T, BIBE L v
BAFN 53 4F & Tid. R/INRIFZERT it A3 5 % 3
fE L. BEFD 53 1T H R 2 & 0 IR BE— A3
MR EICEELE Lk, Z0%I1Z. &kt
N2REMELZRY, YHOBIEICE TEDIME
SCHRASHESE U UTeo B3R 1K 22 B 5 A
PRI BB IR S TR, IDJIEE 44 A8 3
REME L7220 WIS TN K R 2R G B
MNBIEER R S N RIT, BETBEA2S 4 1
Hf R &2 & Uiz, BETIEILADNEFREE L 72
Y, BUEZ P AT E (N g E) o

. W 3 N

TONHEBS A, ERFfCER L OEE HEOR)
MERLE L TYMICBIT S ERPIZEFRT 2 LT
WEJ,

TEERBYERIIRIC B 0% L HAEDI Y MLA
MIRIIIEER DLV b2 MDD T L2k L L

T, ZORRERTRETR 2 I8 LI iaiik OBSE I
WOMMATHEY, BAERICIE, BEREEEZTE

DREFINMCHEEETVLL, 2D ET, &
W7 HEATEEZHR L CNET, Eio, ol
BT D ETEBEEERHBIILETH Y. £<
@ﬁ%&iﬁﬂ%'%%%%ﬁbfmi?oé6
CBERAL y 7OBESEN - RIS I D

Z)J/L\%/\O)T RS 2% U CHUE D BEH % i
b 2B B A THET (B 1),
DB ZH S

DEOEBERMERESNA S N ERFERHK (PV
loop, pressure-volume loop) CIFER DK Y 37 % % Kl
i BH P iz B 3 B 5 B OF i B (Guyton” s
circulatory equilibrium) # W25 Z iz X V. 15
BN ED X SITK VL, ED X S R iLENA
CTCWDDREMNLNCT DI ENTEET,
B oI, ERPGHYIAR T & 25 OMITH 2 Eff
B4 £& (ESPVR, end-systolic pressure-volume relation)
ZHHL. ZOEMROME (Emax) 1ZE MK
LRt E RTIRETH D L ARIBLE L
eV FO% W BIE. HEIERBIR R O R
ks & PV loop D7 T3 2 WA 75 7%
MEREATERONEZEITHRTZ A% A
(E,, effective arterial elastance) & &3 L% L7z 7,

E, i3RI 2BRAMOIFETDH V. LK
MBS X > THENREY £9. Zhbid

1RIHIHEA2BET S ECIEfmicEE  a
7 NTEA, EREEOMMIZIZ. HA N Hn
PN U7 B P BT 2 0 ERH 0 £3,. |
M=ZEELIX. . fHb, #kEHRE%Z 3 kTS 7
7 ECHRAT D RALIEER M T 7L RS L
FEA TINEERFE TN LTI TX D2 &

* ESIAGBRAF I o & — IE BT R



et e 103
EfRNICTERZRKERT S EIR%ZIES fEiRblHZzE R L L1
(REHR) (ERERR) EREES
/ Eiw}éixm% Ex AL L. > BEROGEEEZMAL7-R > TEER O H) RS % F) A l,f;\

571K YARILT B BESBIE A R DIREE & 5T E5=3 T 3Ea
> REICLZ2REEITIES S > BEERRIEOTEDR R > EEEH L e R ER O EE

[ LEEREER J

Pressure (mmig)
2 &

| mmveEs |

0 25 s0 75 100 126

Valume (g

EL

#F%ﬁ%%:&—%vslv—&— )

1&5%%&@%7/\4 2 DEIFE ]

[Fﬁ%ﬁ%%ﬁb#um/\;v 5 —~OHR |

A ARAE & DR EMARS A7 AOHR )y,

¥

® ﬂai}i%%ﬁmun%plzgﬁﬁﬁﬁ%k %t

\

BREREA®D ERAY I DEADEH
i - EarEY e BIFERKAEOREILICET BiEE BFT KN4 R
M1 EERSEHESOHE
ERVBLRLTOHET Y, BUE YETIE. R BB ST —F N, Y32l —

MR T D T S G BRB) REBEER % BRI R THING
HATE5 X951z, A THIEREAIGER BB a2
EANTBEITTHERES I 21—V a VIRTES
VAT LDFFE DT o TNET,
2) TR E RS

F o, TEBRTEH M A HER 2 FRET R OfEIHIZ D
v Q) %ﬁ/u’(lz\iﬂ‘ Rz, BRSO B IR S S
. TEBRFAEIC R E RO 2R 9, DI
AR JEAHE & BIAT AR R B I X 5 E R
BT TOETN, SBARR & B A T
BERENZ BT 2 RIBORE OF R R Y £97,
24 TR AR S J OV A el ik iz o4
D MABURNE DE W2 T AN EE H U, AR -
FREMEREZZRLTVWET Y, . BRER
SHRRIZBNTIE, S O Z R T 5 BRI
ZARAI DA IEARITE) £ T (WPRE ) & A%
HEP HIMEE T ORI Z) LKA S22, &6
CHBRETH AV —7THEEZAVTWNWE T
(baroreflex equilibrium diagram), ZAUz kv, th
WZIFEA SR BRE L R DIEEIRENRKRE R
MRS AR SIT A R R < 72
DIEEIEN/NE L 72 D il st 2R3 &
ZH LT L, FRAZRRE. WRIRICBIT 2205
OEALERFEL TOET 7,
3) BEFE kAR

PR DTS 2RI U 7o P BTS2 S I
DALA THET, FRHCEEMRREE D 7 —F VO
BAYEIX. AMED O R H a8 b A B Fi 25 2 3
FICE-> THEEZT., HH2MH AMED HIEEH
RHARY F ¥ -2 REEZHLE L, 8
. BBRITEe T TIINRZ B L ORISR & ot
RIS T TT, £z, DAL DOREREB Y —
ERADHIEE2022FEPHHBL. 2T d
AMED O%#E#Z T TnET, I 5, MEFE

Z— % JEWE L UTC il Sl B, O REZE IR IR T
WA AT BRA TR IR B BN ORREE 2 KB T
1o TV LHRHETT (R D,

WIEE - FRBORT

BEIX, 340EE (B, JIH. #) & b
REEHE) OB L, VY —F7xu—, JEFEHIZE
H. BEWZER. HEMBIE %260 TRE 20 4
Y EOEReWRETT, MRETIX. KHTO
A ARNR—ETXDEES LORWRET, ik
BNBHE - JIRELRIE - DIESVRHE - SErhiii RS
DOEM ORI BT, BREACEHIR T+, BT
SEHMRHE GBI, 27k am-CMEE o3 B
SNTVET (b HAAMRD). W OAZES
RFELOEFF Y 77 Ly ANHIZE TS
e, auaF\TH RN, EERRZR R 2R
OHELH Y T, EREIIIZEMO 1R L 4 B
ZH Y. FEERHIENC BT 2/ NE) - KB SRR
FEEAfTbNTHET, KRB X 2R T
IABP %2 ECMO (VA-ECMO / VV-ECMO) . Impella
HEOWMAH IR 2 A DEE A FI v s
REREBEL T TEY., IRBLHEMNER

BAHT—T ., ESABLFEM O X 5 RFHAT
T (X 2),
XNz

A OWFZECTRB BIFBR AR B DRITIL DO &
FZKERD L DS TE, TEERRVRFZEER
31 T HERET 2 P 2 BERFEE R L TV E T,
R Ie B RLBETEAMIC AR TR Y WA BIE
BRENREANGE 2 BT S O CHERICIE A LT £
T, AR —RIBIRZTDH I ENIRETT,
SN % 75 I 5 KX K (sakukeita@ncvc.
go.jp) F Talifg & < 72 E W,



104 PEBRTIME 55434 25 (2022)
1 BRIEFHSCEATLIERBBRAR(TLRAYY—ILTLEELD)
B E URL
https:/www.amed.go.jp/

HAEMRERIE A 7 — T L

AMED & T BFE HEE SRR

koubo/12/01/1201C_00018.html

JOHAKU

HARY F v — 222 REZH

https:/www.jst.go.jp/pr/
announce/20220908-2/pdf/20220908-2.pdf

DAREBH Y —E R

AMED %R Al S22 N

https://www.amed.go.jp/
koubo/14/02/1402C_00012.html

Caseline-HF

5 FHILF LAY Y — R

https://www.ncvc.go.jp/pr/release/
pr 34611/

OIMEAL FTIZ N A 2

NTT Research #: & D71 AV 1) — A | https://www.ncvc.go.jp/topics/20210209/

CV-BioDT

By R 2L —2— 1 | EBRFlY I 2L —vary 7 O httpsy/simarthurip/
SimArthur AFA ps: P
TEBREREEE - . . ) L
;Efgzzﬁii; - TREREIRE T 1 7 X — OVLEHS https://circ-dynamics.jp/

iitam (1’7-74; V |
(1 i ~

Dynamic ’&#ﬁ?&$<i‘:‘ﬁ)o %gﬂ ;g !

- - .““’,;~.‘P’-< r

SCHR

1) Suga H, Sagawa K, Shoukas AA: Load indepen-
dence of the instantaneous pressure-volume ratio
of the canine left ventricle and effects of epineph-
rine and heart rate on the ratio. Circ Res 1973; 32:
314-22.

2) Sunagawa K, Burkhoff D, Lim KO, et al: Impedance
loading servo pump system for excised canine ven-
tricle. Am J Physiol 1982: 243: H346-50.

3) Uemura K, Sugimachi M, Kawada T, et al: A novel

ERm -
5
BELT g0 ot |

framework of circulatory equilibrium. Am J Physiol
Heart Circ Physiol 2004; 286: H2376-85.

4) Kawada T, Ikeda Y, Sugimachi M, et al: Bidirection-
al augmentation of heart rate regulation by auto-
nomic nervous system in rabbits. Am ] Physiol
1996; 271: H288-95.

5)Kawada T, Zheng C, Yanagiya Y, et al: High-cut
characteristics of the baroreflex neural arc preserve
baroreflex gain against pulsatile pressure. Am J
Physiol Heart Circ Physiol 2002; 282: H1149-56.



105

T I7)
o

i 53k % R & Society5.0 Tik, HA N—%
M (RARZER) &7 ¢ O H 22 (BRFEZER) &2 e
RS SRV AT AT, RERE L HEN
A ORI WAL D, AP D12 (Society)
Th Do FAEL (Society 1.0) . E#HHH2 (Society
2.0) . L2414 (Society 3.0) . f##14 (Society 4.0)
e <. BBt 2 2ET b 0T, 8§ 5 Wkl ek
MFEARFITNIZ BN TERNENPHIF TN E KK
DRELELTHUD TRBINEDDITAR D,
Society4d.0 DB TIZIE KRR T — 2 03 > Th.
FNEANDTICE > THAT 2 LoEHe T O
JENRE L SrE eSS O R TEDOAN
MEWRT 2 Z EnNEEIZR>TnDd, Ll
Society5.0 &1, &HFHT 7/ vV —&iHHA L.
DR - R L, —~ A0 URK Y E
POHYGEICE S a2 HIET, BBV T
B EHREEC R 2 X T IER T S o
Tk, HEH O Z WA S, BIfEIXE
Va—fkEh, A~v—b7r 2 LEREL. HE
TR MRAERTEEL 2D, £, TOTF—X %
FrbHiADIX SRS Tk 2 fRE ol & i T &
BI1FN. AT TEVREMRZR 22105 Z
LRufEL b, TZCEELRDOOMN, IE
PEREDIN | - INEUEDSHEA TWD T =T F7NT
NARTH D, V2T FZTNT A ZADETEZ
1990 AEA B E V. 2000 EFTHRICFEAIL S
DD, THNA ADRKE SRWHEE S OREN
TR TETE LT, B LT —2%2E 5
TEHT 200 bHIETIERL., AR =YDk
HTNA ANIZEREIND D TH o). £
DR ETIRE LIERITIEES R oTz, L L,
2010 FEZ 3 A L@tk R A — F 7+
MR L— AN—ARKDRMSERR L, 757 Ka
VEa—F g 7oL RE L R o2 BT,
TNA ZAARO/NAL - AR T B AL - K3 A b
EMRNEATEZ & T IEERICEL LT,

BIE, AFT4300 FANWD LINTWAEL
JERE I O MR DR & L TROEHEETH D .
BRI CTd D LTI R i e < BHE
THIETDZ ENWRETH V. ERREHEF T

NA ZER

howmT

i PR B Rl EE SRR & T D BRI O Fe 3%
PIRRBIR TS RETH D, ZD & 5 72EIiE
BRI R D HND DIF. 4T O MR O FERA
B 228 L. A KT i < EEH
Wi &R A2, IS A X N ISIE 2 i3
5ZLThHD. —H T, BILEREOBFERIIZ
HLTRIFLIZE 2RV, FOHEKNIC, WHhiess
295 L OO - KR - BEEE) 72 REE DS B
BHZLIIBETERY, 5, COVID-19 gk
JEDER LTS 2020 SEHFRLUME, BB 2BAL
THREDZ L 22 2 BEBII DR av, B
PIRBRICRE) L% L. BETAZZT. BT
SNT I E A IERITF S LNIRSEZ 321 H > T
JRET D, TNE TONRBIEAX A NV ITFIZE
WD e, ZoRMTSETERY, £ 2 THEH
INDOF. EREFEHRERSE Y 74 VB
PEA Ly IA4 Y ETHOBEEY—EATH D%
fRIEETH D, ZOH L7725 b OIEAERER
ERZRFTND T =7 Z 7 NVIERE T A A
A L@ EE=%2Y) > 7 Thbd,

T CILE A2 W€ 5 MEFHZBET LRT X 0 ik
FBENTWEMN, FABUAALRFTIHEOY =
7 Z 7 )V i HeartGuide (HCR-6900T-M)
. ABLEREEE T H Y . E SRR X S
WCHHEMWIZEETE D =T 7 NV2 A4 7Ol
JEFTH Y. MFRIE K5 R 1305 B ek ps L
LTCORIAEZIG L TWAE T TR, B
RMEIRGE DAL ZNF—Z HPEAETH D,
BT, A=K7+ EIMFE - &8 - RO
7 — X % Bluetooth {5 THEIZFE L. )T
BEHEZRNIRT T 7 LTIEBH O HEIZHNT 5
HERESCEROE S E (KH) 2 ik L.
@z mr LI L R— b &2ERTHZ L HTX
B, T7VITRER LI HIEM D X — )Lk G,
F—=RZFHELE O LD T, ®mITE
LREORFREBOER O TH D, VT
S7NVMERZZ oMz B2 ERE ST
BV, SBEIEHFEOT =T T T IVTFNA AT
b W7 EEDLDIEEHEE Y —ick > Tl
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HAoh7E LTHERT 2N Ra v il
EDOFEM MBI FRFIRE SN TnD, £, B
ABIZIE T > TOWR WS, HZ W Tz I E 2
VLT 5T NFNA ZDIEEAM TSI EA T
BU., 7 7HIETIZTERWERIENER TR
127252 L HHIfFTE 5,

VT I NF AL AOTER. HEERICBITS
FEIRIZ I E B0 R PRI - o
TR EL S 511X SR OB AHRIIC, 7 =
T I TNTNA ADFEARZICEH->TND, 2%
IZBWTIE., EEBOEBE T it A%FAE
TR Dk A e B AN L, (N OR—
NP A SPLHERATED XS ICTHZ TR
77T bHRIZR D, T, FRSOERT— X
T REZEIR - IR SR U CRESE B O R —
N2f75 Z & T ARERHER 2 b IIE LT
SR TAUC R BB PHICREIL TS Z &3
fFTX %, S5, VT I NTFANAL AT
BonltrT—4rb, R NOBKFRLA ML A

Frv I EiTHZ LT, BDERGAZIKEZET
e, MBS - BERRORGELEX D Z L
HHFEL b, Lhrd, TNONRAT—FT+
RNRN=YFNarta—2EHNWTsZ 7 KET
—CFEH I, MASEE - mHTE L, £ X
W=V F A~V AL a— Kz X 55BN O
R FEETH D, T TORNEDILEAR
HEEIZB N T, =T I VT A ATEH
Thbd. WICEEEREE=H) L F7FTHZLT
IR BT REIC A UiE, R SR A 5 A BRSO
Site - ALY A RRIC 2 D

DFEY, YT T TNTNAL AF, BB
ANDERERE=X ) v 2P —Tix <,
MBS E S iz i - i a — A EICb Tz >
TIRBETDZHD., WhIETANELEREDO X v F
KAV M DEIBRTNA RAITRDZ EMN
Sosiety5.0 A2 B 1} 5 SDGs & L CTOEHITIT
AHRTH D,



107

% a4 48 At

L =B =V IV ANBEER R < A 7
[i-Pro™ = 2 7 |

O O¥E O E.E oW EERt
[N i BN R & w7
LIz

WS o a v Jv7 1 )V ZARGHER 2%, %
S OEWHEEZEDOM T, MAB#EH~ A7 OFE
NEEVHEHERTVWS Y, L, N5 <2
FREFLETHEROMBA#ERA~ A 71X, JokL
EH OB~ 27 & LT ENEHATHY,
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A7 BAREA Y, BT 4 L ZRNLERT L
X2 THioe 74 WA, ZLTTIARAF v o
=N - BT E AT, EEEEE I
ANBF R~ A7 OREEEDHELZS DT
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M - ANV AFIZHT FFICRNREEE
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A

I

RyFaEL o aisihs—

o

B

RATBMHISANY—RTR VAR5

RITOELY 74 I\ — (T )
3 i-Pro™ TR DiEE

7 A4 NVZ IS H R WG &R > T D,
L7eMRoTT 4 VR IMOEHEDFH GBI TE 5,
3) MBI DOBENT A NIRRT L DRTELED
Rk

N5 HIAZIT BT, HEE I DR KURE & MU
DOREBEIEIUZ OV THEERED LN TND, 85
L/ O niEEIzs LT PR, REFERER
IZEAEMFRT BTN B P, N5 Bk O W &R
LIER R O PR EHEYTX 3.4 cmH,0. 2.5 cmH,0 T
HLHOIH L. i-Pro™ <=2 71z FNFENn. 1.2
cmH,0. 1.3 cmH,0 TH VY., H#EfEERKE <R
BDRER LI oTe (4 X =Y =TV I NAENERD
RRFE D 20 5 BB T o, AffodrRn
<AV EEZ D
4) BOWBRERDT 2 N IRIZ & DI
RAEAIV A T BREZIT Ry U 7o W e e
TN RS R L CE A A — Y —
DN OB A LD LTS Uz itk e
T4V b= a3 v EAT DAL < A
I CHD, MRBIEIZHER SN TWDEMERE T «
NVAEREMN< A7 WIS TBY . fMdE - A
AR DENRFER RAFEH S LT 5,
Mok B PEREIX 0.3 pm DHEALF R Y T A%
85 L/ /0 TR EA I CUEHERI E % TR 5, N95 Hl
¥ OBRFHE 1T 95% Ll ETH B35, i-Pro™ <= &
71X 99% L EDOEBEE R Ulc, ME - v A
VAW LTI, Wit d 99.999% LL L D gt
MEER LT (A v X ==Y I A4ENER.

i-Pro™ = 2 27 M L On:E

PeSke DAE NBH#ET <~ A 7 & [k, B & BT
DIMITHEERD DG, 74 v T 14 VTR
FoNTRMREARBIHTE RN EXDH D,
F PR R EE R R OB D NiX. R HTIC ERR
IR T D NERD D, T AT T ¢ AR —
PN THY, T 7 MR I T
Wb,

i-Pro™ = Z 27 OF %5k

EHH HITEBIZ i-Pro™ = A7 2 HH L. 20D
Pl X 2 RIE L, BHEOREREZ2REEFEDR
BNTHY, BRHBHLTHL AL RZEL
o, 2R FZHEOE NI A hv—Y —
o EEWRBIEIORRAKENWE Bbhiz, %
oo R 7L BRIt LD ROEDI
RKThoT, FiflaaF oA NV A~DOR#EEKE L
TOS A BENRRNBYRIZB N T, ERAICH
FESNTEARBL., FEEEFEEEZFDDO—8)
LB, FITEEOORE - BN S DOEG) A
RIEFTE ORI - BEE]L - RIS OB HITIX
HIZHEFHATHD LBbhi,

E Rto)

FRlaa TN ADOHRTERICBEE SN
i-Pro™ = 2271, #ERDOMMANBG#ET <~ A7 LI
B LUEWERERE T D & &bz, MR NEG#
HA~A7 O T 5MEEAbUES Y. 7T+
TNV IR BT e 2 PR e SH I Pl 72 B &
PR T X B EN T RN RE & Pulit: 2 3t 2 72
RATTHY ., SHOERDIGHE AR LIz,

3CHR

1) LiY, Liang M, Gao L, et al: Face masks to prevent
transmission of COVID-19: A systematic review
and meta-analysis. Am J Infect Control 2021; 49:
900-6.

2) Jiang Q, Song S, Zhou J, et al: The prevalence, char-
acteristics, and prevention status of skin injury
caused by personal protective equipment among
medical staff in fighting COVID-19: A multicenter,
cross-sectional study. Adv Wound Care 2020; 9:
357-64.

3) EIARE , IR . A > & —%— T VKB
<~ A2 17 K54 b ™M) 98BI 2019; 40:
57-60.
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SE AW A
Ix 70 ®§E1.25 mg, 2.5 mg, 5 mg
(=¥l V)
mogE B WU R BT
LR OORY AHOBREORE

« Hi#I$ X O renin-angiotensin (RA) RFHLEHE £ /-
X CatiPi E DPFH T TRIERIRZ R L. &
MEHA KA > 2019 Theikgib Sz H
FEREO T D MLBERIHITH D,

cERXT A REKEROILEMTHY., IXT
VAN F aA Raz%k (MR, mineralocorticoid
receptor) ~OEFENRF W, T DT, WNIKM
DAT v A RFNENERITRT 258030 73
<. AL H REEEON W RRHIVEM
IR L TN D,

< A ) T AMEI S LCIERERD I R T L an
F a4 RZREEEPEE L FRRICERESLETH
5 (B MyEH Y v AEH 5.0 mEq/L % %
TWAEE., EEOBEHAERT (eGFR 30 mL/
min/1.73 m* £iif§) DB 5 B#H)

IxTagE(— s oL V)R RkE
Exelixis 18 X OFE— =tk R4t TILFEIBIF &
NizdExsof RElOoIx I alrFal KR
& (MR) T3 (MRB, MR blocker) Th 5 (K 1),
B Sk, MR #5 $1 3% 1% MR antagonist & £ id & 1
MRA & BREI T3, AANZ MRB & 4 F5R
TR EINTNWD AANL in vitro ITBWT,
2B/ 7 hroe 7L L/ X0 HEn MR
EINPHEEEEZH LTS (B2), £FNZ.
7 ugEd LT125mg 25mgB X5 mg D
FEINGEARGRHEE 217V, 2019 4E 1 HIiTw IILE
FEZBRE - SR & U TR Z IS L. 201945
Higgse Lleote. AFNZ. PERMH LV HNIE
272 0 O ) (efficacy) S WHERITH D,

HAGMTE 205 2019 4F 4 AlclifikEnrz
EIMEREN A K542 2019 Tix, 80 Ll Lo

0
=0
we (w15
SO
0 'S

H
07 ™~ CHs
280/30 kY
M1 IHx+L/>, TFLL/ U,

IJuvu/v

AU BRI

AER/ S o, AL/ BOBER

* R BR B RHERLR AR R B RV A R I Je 2
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MREUMDZAFOSRFRILELREBFHICHTIESH

(in vitro)
e 1Cso(NM)

e MR GR AR PR
ItFtl s o4 >10,000 >10,000| >10,000
A0/ F9bk 36 764 133 1,200
I7 bl 713 3,060 =>100,000 | >100,000
MR- ZZFILFIRBEE, GR:SILOJLF I EREE
AR FrEOf-BeE, PR 705270 FEdk

EMRUZyMMRICH T ZEELEA (in vitro)
(36) EMMR %) Zw MR
1404 meanx5E 1404 T meantsE
ﬁuo- z -@g n=3 ﬁizu- L T n=>5
J1oo] - ﬁi J100]  peestkB
2 80 ﬂ i ¥ ol oztg DB
= B0 b &0 L ; II|_-_|
I i J—_ I i =3 B
- IR R 5 B
g 5ol R £ ol W
=] Sa L & e
TR —TTT T ==
= . -12-11-10—-9 —8 —7 —6 —5 —4 —3 & . —12-11-10—9 —8 —7 —§ —5 —4 —3
—20 i flogm}  —20° aE llogh)
- IHFELSYy - AP0/ - T LS
1Cso(NM)

. " ERMR ZvhMR
IHtEL 2.56pM~5 M 3.7 49
AED/ S5k 2.56pM~5 1M 66 23
I7LL s E1.2pM~100puM a70 300

K2 IHFEL/ oORILEVSERIZIHTEEEERSEY

MR [Zxt9 HEE

A ILE FR 5 & 64 & L7z HYVET ikl © <0,
BERICIMLE % = > |k # — L L7z SPRINT #82 © ©
FEREN D, BEEALMAEREEITINZ TOLARED
FIEMTFNZ b RELSFHETDHZ &, £, BT
X B O AE R RIS REAM TN VRS 7 B FE 235 TR
ThDERBENTZ &7, il EHEE IR
KB Y D 140/90 mmHg &L E &35 —75. BJIEH
BX. 75 mAZ 130/80 mmHg Hii, 75 mll _k
1% 140/90 mmHg & & 2014 SRl iR SNz A
R4 2 &0 b IN TS, ERETOH
A RITA BN TH, I A(Ca)
LI NIV s AV | R S E e
(ARB, angiotensin II receptor blocker), 7 ¥ ¥ %
7 v ¥ v iR # (ACE, angiotensin converting
enzyme) fHEESE, YA 7T A RRFRIE, B sEWT
HRFTRE LI E SN THDHN, BT 1 AT
JEEHREZERT D Z L1X2 < ORAKNETH D72
W, B2 DT & R OB ESE OO A HESE X
NTE T, S HITHEYAIL OMERMER MLERE D 5
By 10% BHT NV RATRUETHD Z &0
WERR S D 55, MR e I AR I AN W] R 7 2540 &

EHE LY & YBIA)

LCHifFEn %,

LZAT, <5 H MRBIZEELTWBD,
INE TRIERSHRSEHEDLDILHE VAL
I TRl mRnd D, H1HRD
MRB THDHAER F7 M (TAEZ FA
1) IXATu A RERERTDIOmERLVEY
RN UTe AL R H R B Ok L
EVRONDWMREERZRBELLTVENS M
HEndH5 (M2, H2itftonrsrr )y (&
ZI)iF. A7 u A REHKICURZMx. MR #
REEELTEZ LT, NOWRRIVER 8 X
nTnd, EHICAFIFIERAT v AL REKRETD
ZET, RN EVERORR B, A5 a4 R
RVENER ST D Z L TE T,

MRBIZZ DX 5z L TWDE DI TH D03,
7L L K E T b R RBRIZ B
T, @AV vLAMERTKREIN DIz, TEh
Vo AMUEDRE |, THEEORERERE (717
F=2 27 V)7 5 A 30 mL/ 4K BH~DR
g Lo, AFSTITFED Y 7 AMEDS 5.0
mEq/L ## %2 T2 B#H, TEE OB HAERE
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(eGFR 30 mL/min/1.73 m® Kiiii) D& 5 ¥ | 135k
ETHD. LENR-ST, KANTBNHNTHMRHKRT
IERAHEARER X QNG A Y 7 AEITHIC O TR A A
HTHD (E3). BV 7 LAOKIBMIZE LTI,
SHEIBRDIMEERHIZN,

FERRERAS RICOWTIZ. ERGRRTIX.
52 i E ToOLMMAZEB L THAIRL L= -T
v V%5 v v (RA, renin-angiotensin) % fH 55 3£
F7iX Ca HPLBEDOHEH N TRIERIRARD 5
N, BEMZIRIFCH o7, Eio. SRR
EEASHEIMTERIOCT VT I VIREAT S 2
BRI A BE i L RE B T H RA RIAESH & D
BE N CREERI R AR S, MED Y w7 AMED

BOWTHBEMRESHEA SN TN D,

DEoZ &hn, BILERENA R4 2T
%, MRBIE I FIEHUE S I T2t 5 4 Al
HELTHESTONATWDS, BB, hHEED
B pERE 5 (eGFR 30 mL/min/1.73m” &L - 60 mL/
min/1.73m” Kiifi) DHDZEREBLOT AT I VIR
FIIFEBIRE M S BERIA B T, 1.25 mg %
1H1REESEEB L. MiEH Y 7 A%, &
FHORBIZIN T T, #5605 4 BB % H
Ziz25mg 7z 1 H1MEE~EET S, SIRA
TG EE. Smg ETHETDHZI LN TES.

RIREE 72 lT B R

B EELREAREFIREFTH o, &bz, 1 1R 0L FEE
EmiLEERE. KRBTV AT e U EREIC
mEHVY LEQONELNDELIAZILYT
— ‘@' B5H
: ESEnE BS5EEE TO®EE
— e 28 #12 BRA / ‘ ERIR (=
/ EAVLOERRZHNEVEEZ, JUEE [CABLTE2 W

O mEAUSLES
Ham =3(5 OmEg,/LE8)
CHEELTVEEAD?

#1 BREBECIFRALL THELARUR AR S ICAEL TSI

O mEAVILEQ EREHShIEAD?
O mFAUILEICETGHE-PEEECFILTOWEEAD?

(FE+R)

#1PEECHBERSOHIBE. TAIIL-ERAEORE#SERRRE. BHE. 507 LNFELSR LTV EREERALTULSBE

MmaENY DA EFKEFOXTVEA
mEHYILE 5.08~5.4 5.5~59 6.0~6.4 6.58 F
(mEq/L) ® . re
R
o T .F
1373 -4
“HHET EhBSNB LN BUET.
CFURRTE
ZHBENBZLH
HUET
3 = = u -
270085 - SSNNS B ey BEBlCRELT RS,
« AU LEE EFRTOEAIORBR ik (P.2528) T
ERMF RO LOEORS ik,
GFIREOES

M3 MmEHYYLERERHESHY Y LMEROTNECHE? & YEIH)
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B XU
W, AIZ= 3L v L T25mg

Z1H1REAORS5T 5, 28, SRR 140708
Ak, Smg ETHRTIHZLNTEX S,

FIED X O BRI 2 1R

- AFIOHG-H MG A Y 7 AMEAS 5.0 mEg/L %
WX TG AIIZBEZEZR L. 55 mEqL Ll E
OLETWER N L IEL, 6.0 mEgL L EoD
BaixEbichikd 5,

- S O B RE R E (eGFR 30 mL/min/1.73 m®
BL_k 60 mL/min/1.73 m* Kii§) OH 5 HRER LV
TNT I VIRETITEAIRZE S BRI BET
X, 125 mg & 1 H 1RG22 568k L. Ik
F ) 7 AMESE, BEORBIZIE T T, 5B
Mo 4HBMEEZHZIC25mg 2 1 H 1 [a#
HatET 2, RSS2 5E81F. 5mg &
THRTHZLMTE D,

TR (R 4) "~

L= -ToOF Ty -TA RATFa RO
EFEMTH DTN AT 1 0%, R LRz
NI HAET DN ZRIETH D MRIZHEET S
ZET RBT Y T AR X OUKS ORI Z L
T2 L ik ~D B U 7 Ak fRE L,
MM R E I BR IR R 2 A LT b, 20
VER2SEBNC 3 2 Z LI IERILE oz
KL, BIEO—RNERDZ ERHMBENTND,

TH XL/ VIFIERT UL REREAET D
MRB CH Y. MR~DOT )LV KATF v v Ofi& %
EINPIZEEE L, MR O b2 M2 2 & T
R EA R 2,

LM E L RERFEORA > b

1) A o038 T PR I S AR R g Y Y
1. B2 (PHRZLAT)
- RFN DRSO UBIHUE DB DO B 5 B
AV T AMEOEE S U < IEARH G-
R IE A Y 7 A28 5.0 mEg/L 28 %2 Tnd
B
- HJE OB HEAEREE (eGFR 30 mL/min/1.73 m* A
i) Db BB
< BV MMERERIRK (AR, Z 7 hrl b
V7 ATFLY, BvL /BHhYV L), TR
ATFa A= Lr 2 Y)
< H U T LABAIAGIET Y A SAaVEESY
Th, TARGEVERH Y A, 7L Y T
I, BERES Y 7 L)
(AHNOVERMET» 5. Zh b O%H & OftfIc
X VIMEL Y 7 MMl LR EEDZBENRD D)
2. Wbl el RIREANORY
< IR O 5T BT B R AeTEIEIRESL L TR
DT, IFREIZIEE L TS etk H 5 i
NIZIE, R EORA M fER M %2 LR D &f
Wr SN DB ICDHRIEGT D,
- A ORASOEEERT. St
TG/ ICERAE IS EH L,

FILEATOY

M4 IHFtEL/ o OEBERKECE"EYSIE)
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mmﬁwmuxwaaﬁ$ﬁ”ﬂm

HV T AEEVER OB DAL O (72
Ty VR REILER. A I X7V VIR
., =F 57V <L A Uie%)
T IOF Ty U RREERHE (1 AL
HUAREY IV, TUAMFAEY, TAIH
VR )
C EERL =B (T Y AFL 2 7 ViER)
cFOMM (e ARY v, XAruY AR, Kr
AL VEAHD)

(BERIZ X 0 BV 7 KPR R ER T 5 8%
NRHBD, MEHY) T AER ERTEIEE
NRHBHOT, MEHY 7 LMl 2L HlE
T5)
c W CYPSARLEARI (A T ary—, 75
V2u<ATy, YR FENLLE)
(CYP3A FHFEVERIC & V. AFIOIMLAEREM E5
T 5N D D, AFIOIMFES Y 7 AMEDE
=BT EITS)
UL =TI N—VEHAER

TR OB IR 7R DS, A HI R T
TL—T 7N —YEH IR R Y T 5,
BE 9 258100, A OMAE hiEES B L,
MEHY) T LMED EREZFHHT A ENLDHDD
T, MFHEHV T LMEDE=2Y T &7,
- W CYPSAFBEKI (V77 Yy, 7=
Y. IARSEEL, BT TF XY Y
7 (St. John’ s Wort) & & 5. %5)
CYP3A FFEFNIAFI ORM 2 LTS Z &2
5 AFI O MAE R EE A3 I3 5 WTREMEDS D B
< U F 7 LK (RERY F 7 L)
IR XA TH B0, T M) AL F
AR F T LA F DI T D L
b Tnded., F Y o akitzi#EdTsz
LIV FUAhHEERITRENED S,
My F7 ABEOE=XY) V%275,
c JERT a4 REMEERAI (> KA XS U5E)
IR IX R CTH DB, Turi /o
UV AN XV dm AIENIRSSBE L. BT
ﬁm@ FRZITEEZBND,
SN N V%

B THDAY T 57 B,
VO E L L OMENRD DT,

N

147

3) @B Y T AMSEEIZBIT B R Y Y0 (RMP)
AHKIA Nat, K" -ATPase #FH 594 2 ¥ % F;
DT LMD, HEEROFE, BhY v AMES
FBHT S, BICBHEERERTTIZ. mAY T A
MIEOFBUCHET D RERD Y, MIEH Y 7 A
BOE=FV > 7 %175 BERDH D,

3CHR

1) $B— =2k St 327 17 ® $E 1.25mg. 2.5mg.
Smg A YA a—74—Ah 2K, 2019 4E 2 H
ET)

2) 55— =R SH : I 27 v © §i 1.25mg. 2.5mg.
5mg KA B E AL

3) FH— IR AtE : IR 77 © §E 1.25mg. 2.5mg.
5mg AT SCEE (55 2 i, 2019 47 5 A UGT)

4) H—= ISt IR 7 e © 8 1.25mg. 2.5mg,
5mg 1 HHAEE

5) Beckett NS, Peters R, Fletcher AE, et al: Treat-
ment of hypertension in patients 80 years of age or
older. N Engl ] Med 2008; 358: 1887-98.

6) Wright JT Jr, Williamson JD, Whelton PK, et al: A
randomized trial of intensive versus standard
blood-pressure control. N Engl ] Med 2015; 373:
2103-16.

7) Soliman EZ, Ambrosius WT, Cushman WC, et al:
Effect of intensive blood pressure lowering on left
ventricular hypertrophy in patients with hyperten-
sion: SPRINT (systolic blood pressure intervention
trial) . Circulation 2017; 136: 440-50.

8) JRA B « BRSNS & W IER Rt DT
O OB T A T A > (%), Fik
2647 A 8 H. < http://www.nihs.go.jp/mss/
T140710-jimu.pdf >

9) H A bt FE 0 Al 2> R R BIVE I R 72 8
DORHEFREHAE FH 34 . Lig 5, 3, 1999.

10) AT ATBOE NESE T ERE SRR SRR . I3 71
$£ 1.25 mg, 2.5 mg, 5mg, X7 1 OD $£ 1.25 mg,
2.5 mg, 5 mg ITARDEH Y A 7 EHIGHEE , 55
— =R A4 . < https:/www.pmda.go.jp/RMP/
www/430574/bbthe20b-b4cf-46ah-al5e-ae014c57309
0/430574_2149049F1027_005RMP.pdf >
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WTE, FERERRFP LAY

P2 (DILI, drug-induced liver injury) &
K& — B L RpIRENC S D, — AN E v
#ME: (intrinsic) | & MEFEMAE M (idiosyncratic) J 12
HEEN, BEIFE ST T LA — e RARE )
IZE DS D& TREMEFREKREIZ LD b DITsH
EhzEDY,

Rt TIX. BB E 1T E O ED AT
HWEEFD, RIGEREY OE S S
M5 LFEEE2EL D, HEKGFET, 78 M7
7 =2 DRENIRBRENTH L5, HiA
Flo—¥, HRTIZAVWLNRN AT a— (Fk
AR . pUEA bR R, X amEas etk
DERME L LTHMShTWS Y, BETIX. Z
DOFEDHEINILAREENNT TR EIND Z Lo
BBAFE TN D Z LidR v, BAEEFK T X
NTWLEFTHEEOBTER"doik. 7k b
TI) 72 DHRENS>THBRETIIRN Y,

—h. FREMEMET LoV — PR ERAE T
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RAEMERFRa RS i Ly Bl En s ("2)Y, B
TEHE SN DT REE DL ITT7T LA —MH
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LR — IR EL I, Bith 1 ~ 8 M Tk
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DY OLGE . FRGERICHREEEZECD
LEND 5,

Fie. RSB O R AR SR ARG
B Rk X VR (M TV AR—H —)
DR N2 GRIZIERD ITRET %, £<1F
ML RIE L., 1ERNLZNL EDAZRY
R OEMBHRICIFREEZBHTL2550H
5. BEG o, REHRERER I, Tk
EEFERTHHBMHED RN ERHTDIZ L.
1T & BHRIE OIFREFEIT T 2 2 B8, FHEX
IR Z B 7D Z LER, EHIMNIREITHT
FEENSHET RN EEZ BN TS, REMNZR
BNHEE, V=T YR, Wikt o7
RISIGIESED b a7 ) BV V%K TH D, 1277 L.
INOEMTEH, 7T UAXF—ERRIEEIC L DI
EERRLNDILGERD Y., s T L X —
PEDOW T OBF TOIIETLHZ LDV ED,

FREAE M — I H BIREME Tl niz e
FIED P HNT R EE R Z & BN, AU
WHEIX, BET 2 EBETRES2HATIZ LI
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7 LILX—EIFEE

i

THERE Z 9t L =S iliE

CYP %
Bk

i

s

s

%ﬁff%ﬁ
| M sAHS

E BUNVE DNA
e |— mx. maens (EERE
i FERE
’ PEMFTIEE

XEREFHICHRERELNHOND  KBIREYE
B2 EYMERESORIEF

— R A L AR o TR N, A OEEN

WMEENnD Y7, &5z, REPEOBERBEN
B ORB IR EEAIEDZ LT hEMF
EEST LAX—MFREE 2 BT &R E 2
bND, FRHCHRIT 5 S HEORFRREE T, il
PHRHEHE S T v AK—%— (BSER,
bile salt export pump) D EFITHNT BLHERDH
L EmEIhTnd, — Rk L LT,
eIk, JEETERL. MEHRESERH Y, = A R
TSRS X o THRIIAE, JET v a—
JMERB T 28 (NASH, nonalcoholic steatohepatitis)
23, RS &E F RAL RV E  HEEE O RBIR
FCHFIE S (R, ) 25, PLsAAlic X - T
sinusoidal obstruction syndrome (SOS). peliosis
hepatis, MARMEHENELINDZBERD D, £
To. BolE TR, DAL ARSI K B — itk DRT

S, ATy VR A v PRERIZESHD

FIEHEE 2T DITREE Y HiSAF]. S
$Iz X% HBV OFHEMALSE R #E S hTnd ¥,
T, AXFUBRO X S ITHEMRAE. —HE
I FEEZRD BB D D, 2018 FITITHA
FARBEAL 220 B A X F 2V Rtz 2™ T OfRE
[ 2% F U RiHZ B4 % 2 getast 201819 324 &
Nz L 9iz. £ < O TIRBHIE 7203 5 23
EU BN D V., FFEENSAE L Ee, 3
L iR R = S A AN 7 S /AN R 3 s R A W e 4
BALTDHZ LITFZEAER Y. LEL., "o d

BT, ER S ENTE e, TG BRI
MBEHET B L. BlE O TIEREZELE Y LY
VS ERTLOT HEEOTELNEL 2D E TR
BRI LW ENDELE LD D,

RN SEBE GG SR L (GE) £ TD
WIRZ OV TOER

FIEMEFIC K > TIZ 1L B OWIRTRIE LY .
2 DL E O G U RITRIE LTz 0 3 D 5EH]
bHb., ZORDIRFELMOES T, BT
RNEHETT B Z LT TE 2N,

BIHEIR

HRAER & UTHERROW O, 285K,
BRARTH D, HWPERFREEIXT LV — g
BEEIZEDZ ENEL. ZOHETFBE. 1
Hr. FIBHEOR RS EEICHET 2 Z L2835
b, BEBYFREROZ EHH D, LrL. M
SERMH RN L D HD DT, BEFEEM ON =N
WET, BN R AT (IRABALG 2 » AT
2~ 43HiT 1R 238 Hhb 7,

fEBRIA Y-

TR M L 0 DTS 2R
LRFTWneEInTnD, EWAEREZE (CYP2EL
55) OIEMETUE, IO CHEELREAL AN Z Y
LT WO NEEL, ZORKNLEZ 5T

CEMEHT 2 L EET DL HD 7, I
EORII & LTk, JFMEEEREET
AST. ALT @ _LFARHEE 7 TS5, ©
U MER ALP, v-GTP %, JHEREEHEAS L
92 M 5 SR, Wi ORE R NEA

%7, 22T, BMUREFICIEEEZRLT, &
W e OB 2178 T 5, iz, R
BAEHT 5 EETIX. BN X 54,
FIEALT D LS DZ LIcET 5.
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PN E B 2 BE Rk & Ph;

AST(GOT). ALT(GPT). ALP. y-GTP O%H)
ICER L, FEEE2REicRBT5, Yy
RTNT Iy, Fu ko URREIETREEORE
JEALDIEE L 72, i TH 7 bu B URiRIX
FIELZTPHIT2 ECHHTH 5. FHGERAED
T 2 HIWT 3 21X B SR OFIEME N EE TH
NPy NN 3 R SN A R |
T DI ERNC D B> U D ITHEREM AL %2 FEht
LTRBLMDERD D, EHRSORMCEICIRAH%
TE A 72 FFRSRERR A DFR R HAUE. ZAUTHE S,
RS & O RBIRR DI HNX. ZDOnRE
P2 WHEIZ RN TERWIRY . FEMH L2nZ
ERRAITH D, LFREERSE, FRELALZ L
LT WEM L E AT AT 2G5, e
BAMEIC 0 E LR bR 5, FREESH
B e G B E I B 52 fkfe U, SEAb O fg s
BHLNTB/EITIE, HhicESsedikds ?,

3 BB A 7T L

JHERI R E Rk, R R L IERTIC L D .
KR & e a2, B AR b5, hi
PEOLEE, BEINITHESZE=E L. i
PIFERYE & 720 . KEDSIEHE S L5 BEE B DI
LD, ZOLEOKEMBOFRMIE. B
N6t 42 IS DT DRI £ v, B
VAP ERR TR L 22 D,

T LV — MRS DA TR 28 M,
BT RIE, 7 A VA TA IS L &S
LCTwWb, FHMifeiZ)E#R 1t U (ballooning) . BE3E
12 & 0 LA (acidophilic body) 2B 5. 2k
L EBIE N I TR S D, IR AR
R BAFRAIT I S, 7 v XR—Hiliz R X
NTUHE S, BRYEE2ER LY v ) —Hillg
BIEATZ 207, Z oy S — I A4 B A,
R Y > RERR BT, GRS I i
BROZEbAOND, PRSI b EEERIZIE 25 H 5T
D LA, ST RE B IR 2R i T H B A3,
TN SN DHEITR < 2V, FWHE RS O
BT IEMIBOBEMIX, A L ATl L
TRETHD,

WEFIEIX. 7 LA X —MEREREE O AITAD
. FEWITH T DN R ORIEIRE OFEHR & L
TSNS, WIFmITIX, U 38k, fAAkER,
IR ER, WFEBEREDSHERR A ST T & D SENE N 2R i
L UV oRER Bl v — U P07 N
Rk Th D ERMERIFER DY, Lbiz, £
MEMEES Zend b, bradf K=Y &,
FERESE. A D PIZERE TR kM D5 28 D8 S R i e
BEbLH D,

SN BT 2 HERR

DILLIZd HWp B 8% —» OfffEE L2 2+ 50
REMER S D Z & 6. HFHERER AR 2R3 /8
FHITHEE U2 BRiziX. 2 DILL Z /&g i < b
HNb5, LU DILIOZWICTEL T, RE L
BRI NE WA < —h — 8 T O R
LRV Y ™7, Lo T, kA R EETR
CINHILRR AR AR A L TR T 2 0 ER D
V., FOEMEILZHIELEAZT U VY AT A
REBENTNS, ZBOREAIL. AR IR
E R BIREHA & OBEH 2 R L. ARk KIiz
LD ERRNT D Z L TH D, FEINBEEIC
ONTIE, FEWIRABICIFREENHE L, dikic
LoTHIET B Z EKIFAITH B0, W n
UNFEEOREEIZ L - T, 2R2RMRREZ &Y
3%, £, ZNE THEEDTE LRI > TE
BITHIUE, MOENEZRNT S Z LR A[RETH
B0, BRI, 7 a— iTkESES oA
IZ X DITREENTIERT D ST DA, Dk
MUXLIZHEETH B,

A T DI IEEE

frfapmsERc, BEAHBEL, e e
VIRIASIE R U TR R4 ¥ 2 5tbn 2 40T
1E.ICU B R CORERPOEBBENLIETH D,
Bt & U CIRRBRIIZENE R E A5 14 R
BHEINTWS, #5GEFISL R= I TO0.5
~ 1 mg/Kg/ HR R TH D05, aMirrse L
P S N8 4013 500 ~ 1,000 mg/ H DK &=k
WG () ZETE) BREMES N TWD, i1l
JELL_E DI ERIESS L U2 5871%, AR #,
L7 958 18 525 7 2 ML A & o B 7o N T4l B % BR AR
L. IR HEHER I8 LT, Z Ols 2 Mt
T 5. R OMEIRZ T 2%, e @A
FEEAYEDRT « PEEE BRI B 2 FHAci 22 ) BEASE
RLieRAar7 )y rdeRvy., Feitos—x
<A =2 FEERRINCRITS Y,

JHIt 5 -G, BENBIET 2B AICE.
ZIVKEDOREME Z IV 2MAET D HER
Hb, £z, IS oW L TR Y FF
X3 a— g (300 ~ 600 mg/day) . . 7 =
JNNLVER =), aL AF IR, BIFEKEAT o
A REIERPL LR, 2B ORISR 143
OHBHIE, HBEALELRISEELH D,

TR N7 I 7 20T kDN
N-7TEF N AFA 2 (NAC) REXTH 5.
NACIZ NV E FA Y DRiMETHY, T NT
2 72 ORHOTDITKHYET BN EFF
PHAETHEHEND D, 7. BBEIITEIRG:
HEIAINR L, PIREORTH DD, KOz n
LEEHETORG LD, EF. AFIZRNLED
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Zi B &, NAC & L C#lalix 140 mgkg THe b5
L. ZORIFHFEE L LT 70 mgkg % 4 Kl Z
LIz3 A, AaF18 LT 5, 5% 1 KR
DI U Az FR 2 i 595, 8IfE
HATHBREDY A7 #KFEIE57D, L
THETDHZ NS, WIRTEIX. AE1kg
HEVAAO08mL &V 7 M KU v r £k 2
mL 20z, SRIEBEE 5% &35, AFNIXT &
N7 R 7 = B 8 RERILINITR A b
DEFE LW, 24 RIS RH D L S
nNTn3?, T RT3/ 7 = Ol
HEICHIETCERWEETDH, TR TI /) 7=
v L LT75 g F720% 150 me/kg UL EOEBE 5
bbb EITIE. NAC OGN IS,
EEEOT X N7 X/ 7 = L BREHBIUR S ORE
RFIZiX. NAC £ G0 figEnt, BEkdziruv.
HRITH DIEMR 2GS T2HARD 5. MR
PR UG AIR. TR ERSHE L THh 5 NAC
PRETHZERHER SR TWS, £z, NAC
OFHIT D 59, fFEENREEILT 2541,
NTHFRBh S, SUMERFARAITHE U T RS h T b
b, B, NACEINEFF o amisndd e
WOVERBFELBIET & T X 7 = KRR
RAETH L THOENTH D R H D 7,

A D DILI O#hR), 440 DILI DX

1) DILI 38HERTNA F < — T —

DILI DTz 5 3 A F < — T —DETE L7 WL
IRTH DA, FHS1Z. sTNFR-1, -2 DHEEIEZTT-
7 (E@3)"., ¥, FEHHIZ. MEH DAL F~<—
H—TIIRW S DD caspase-8 (4125 BE 8 JF [ )
L caspase-9 (i) 2 X B9 % DILI F$AERT S
Fv—H—LLTHRELEZ (@77, EbiT,
FEHESIZ. TN 72054, b
7 u U BRERE LT T2 T 7= ViR
EOHEOEHEE=X—F5HZLT, TELT
I/ 7 = VAT ERIERT WA EETH D &
DRERTT-TEY, ZhbD, "4 F<—H—
EHWDHZ itk BEERHCHIET S, HDHN
X, EEALZRRIZHSZ LN TX S,

2) Caspase-8 (Idiosyncratic). -9 (Toxic) %

NA F<—J—& L7z hapten IRFEDFE]

SO PEAE Y 3 AR D72 05 % I G %
EDX 5 ITHEES DT OV T, hapten i &
danger IREAMRIEE LTV S (B 5) 2", Kk
RHEFEDNX. b bAMBERPUR > iz U TR
ERTEMBHI T F ReART 25508 H 5
(hapten % #4)”

FEHOIZ, MIET R b= AD Y 7 FIALER
HEHSTNWDIVATA TR TT—ETHD
caspase (C) -3. -8. BI V-9 %HWTDILI DA
A== —OBiEfToTce V»—F1(¥ 7

A c(Cyc) > C-9—C-3 /10— ) : Cyclk, KIE
BRIz 2 hay KU 7 NSRS & R,
pro-C9 25 C-9 i8Il &, C-3 ZiHM/L L. DNA
oW b2 3%, — bk 2 (STNF /TNFR-1 — C-8
— C-3 & — b) : C-81%. TNF-a iz X ¥ TNFR-1
AL THEMEIEENn D, A — b 3 (sTNF /TNFR-
1-C8—BID—>Cyc—C9 —C3/b — b):
BID % C-8 it X viFtib &, C-9 #mEHE?
Cyc i L, &Iz, C-3iEM L&, DNA
OW i ikx+ 2 (B4)Y, COEMIE. JLM K
DRFLDOTI bay RV TOHENRT R =
Z BRGNS DAL 2 R & DG Y 2B
# & LU gz vy Cp#EidE DILI o~ — 5 —
Lz, ZOREF PEE(TERNT I T2,
CCly) IFAFHIf (HER8) 1238\ T C-9 3E A L5
Lize —77. BRAEED ¥ i3 HEE#ICB
WTC-8, 9BEH LN -TeMN, ~7/a7y—
T LodtRiEic T, C8 iR R L. C-9 iEH
AR CHREH LM (Bl X~ u Ty =Y
I CIE, 2 v S — i) OBE ¥ 3R S n Tz,
C-8 i M 3B 52 L 0 PN TREL LIz
TTURT vy o=l ER S, 7y os—HillE
£ V. TNFo 23 & 4L, FF#lE TNFR-1 1265 &
L C-8, 2L TC-3#iGMAL L DNA W f k9
LR RAEEREEEZERT A ~—h—L LK
(hapten @) o
3) Danger kD FEH

SR PEAH PTG 2 2 &l 2 3 el etk
H Y. HllEd> & damage-associated molecular patterns
(DAMPs) O i %2 2B & 085 % (K5) 7,
DAMPs i, APC @ #& K b5 AL 5 ¥ 32 75 & <0 toll
like receptor HEDZRMEE N L THERL., 17
TV — LD E T B Z & T APC &iGM:Ab
3% (danger f&#) ¥, 351X, DAMPs % &
HMEBEHLOFFEEMIEO FEEz~ 7 1
Ty —=VHlZBEL., A7 T~ — A
AL, X512 DAMPs OB IR Lz,
PRz, FEAZ Y —=v 77 2 NGBS %
AT 5,

1. S5 - S8R (EEIFRSE C ALF) O

A H =R LDEH

s hu U YV AMEIFARAIE, 2000 4T
TR (B4 7Y 2V U3 liiGe S Tnd)

- MHEY Y FREE O HA TR (=
VEIRUBRTEEINTND)

s T IFFuL Y (ETHD FurFurTiEE
B

S AN el I L ¥ V= K /N I e 2t
(IDILD) ', AL & ¥ A3 1 J§ 1 58 % 3 %% (S]S/
TEN) 742 Z L&A L. & 5T IDIL & SJS/
TEN (i k55 ) 7] RF 12 89 3 2 S A I i
HOAHI=X L SHRT DI ENTE T,
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3-1 DILI & IF5MmiEH /FFig#l#+ TNFo RE

TNF-a concentration-time curves in the plasma (A) and the liver tissues (B) in rats treated with
carbon tetrachloride (CCl,). CCl, was administered intraperitoneally 2 mg/kg in rats. 0 h represents
the control group. The range of two broken lines is the standard value of the circulating TNF- o level.
In the CCl, administration group, the levels (p < 0.05) of 1, 3, 6, 9, 12, and 24 h elevated significantly,
compared to the control value. TNF-o, tumor necrosis factor-alpha. Each bar indicates mean = SD (n
=4—5)."p <0.01vsO0h.
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3-2 DILI DRE/N1 A< —7H— sTNFR-1, -2

Plasma concentration-time curves of STNF-R1 (C) and sTNF-R2 (D) in rats treated with CCl,. CCl,
was administered intraperitoneally 2 mL/kg in rats. 0 h represents the control group. In the CCl,
administration group,the circulating sTNF-R1 levels of 1 h (p < 0.01),3 h (p < 0.05),and 48 h (p <
0.01) elevated significantly, compared to the control value. While, in the CCl, administration group,
the circulating sSTNF-R2 levels of 1 h (p < 0.01),3 h (p < 0.01),6 h (p < 0.05),9 h (p < 0.05), 12
h (p < 0.05), and 48 h (p < 0.01) elevated significantly, compared to the control value. CCl,, carbon
tetrachloride; sTNF-R1, soluble tumor necrosis factor-receptor 1; sSTNF-R2, soluble tumor necrosis
factor-receptor 2. Each bar indicates mean = SD (n = 4 — 5). *p < 0.05 vs 0 h; **p < 0.01 vs O h.
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A Kupffer cell

Stimulation
Q STNF Xenobiotic

- TACE

TNFR-2  mTNF
/{ucleus

NF-kB =—» @

N

‘/Ty-a,v'l'\%{e mRNA

sTNF TNF-R2

(B) Liver parenchymal cell

STNF ll Jj sTNFRY

(\O’.\ TACE

Caspase-&

St
""9'/ l]

Cytochrome C MDA
Caspase -9 CCl, radical

Caspase-s tevezet
CcCl

Micr

4 IDILI /N #+<—HhH—& LT caspase-8 & Toxic DILI /31 A< —H—& L TD caspase-9
Scheme of the production structure of soluble tumor necrosis factor (STNF), sTNF-Receptor (R) 1
and R2 and caspase-3, -8, -9 in Kupffer cells (left: A) and liver parenchymal cells (right: B). CCl4,
carbon tetrachloride; MDA, malondiadehyde; TACE, tumor necrosis factor-o converting enzyme. The
references of this scheme are follows: Carrick, et al: 1997; Costantini, et al: 2002; Gunther, et al: 2011;
Ijiri, et al: 2014; Li, et al: 1997; Newton & Strasser, 2003; Schug, et al: 2011; Schutze, et al: 2008;

Viswanath, et al: 2001; Wang, et al: 2005.

DAMPs
(DNA, RNA)

nRETHIE (APO

Inflammasome 2 i

B
@)

HMGB17J it

B cell
N

THBAR. BHEARDIBMEAL

5 IDILIIZ# (T 5 hapten {RE% & danger {55 (3Cik 2 & U —EBERE)

2. GERERIZBI B IFEEDO A = A L%
@ L, irAE & OB 2528
EGFR-TKI : 7 ¢ F=71

Multi-TKIs : Z=F=7 L d57=z=7",
VEGFRTKIs : VT 7 ==7 « XY =7 - “IZ
~%p=7 D
3. TR bFT7I )7 ERIEEED
2step theory DHENE

Me— DB REELZFHETDIT N T I
7= PR THP-L MDA > 7 5= Y — Kk ik
T2 LR L. $bb, TR NT I/
7z, HEALT DA, 1% step THEMKFEME

RSB 2R L. BIEL LB, 2" step & L
TirAE BfEFI CEHEE/LTD Z & %Eﬁwbﬁ_ (E6),

DL B34 TITRBW T, IEMEREAS quinone
HEOT T — MEEEAT RS RHB I
(®7-1,2).

XnZiz
IDLI OFi 7275 19k GrAE DGk )

- IDILL #F R T 2HM O T2 A0, 0
BTz T VR PRI & U ARG MR AR M ST
[ = (GG AP A3 quinone 2 D7 5 — NEE
ZHT D) OHEFPRBTEEE R D,
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Kupffer cell

E =2

Liver cell

Cytokines
(IL-1B, TNF-a)
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°
e
..

Liver cell

KK APAP Mimchondria\\
l(vm\ Covalent binding
with SH residue
NAPQI @
Microsome

Outer membrane
permiablization
Cytochrome C

:
. Lt R

Caspase-3

// |l' Death receptoﬂ

Caspase-8

Bax or Bak «— tBid «— Bid

Mitochondria Outer membrane  Cytochrome €

permiablization . e . ‘.
Py
Caspase 3

Apoptosis «— @%4— ‘ -— @
KK Nucleus

Caspase-9 Pro-Caspase9
15t step: toxic DILI
M6 HEABMELTOAILI REHS

NS

88

Nucleus Caspase-9  Pro-Caspase9

/)

2nd step: idiosyncratic IDILI
(2-step theory) (X#k" &Y —EBKE)

Acetaminophen
PERPEII
HNCOCH; HNCOCH, HNCOCH,
UDP- :UL :u:us
h"ﬂhﬁ!&
was‘x man';e.
o= Troglitazone
EYJ;%E‘
Y
cvpia2 poep 0
HNCOCH, °
NCOCH; HO NH ¢
= i CHy o NH
JSFA U ERHE
Troglitazone
D —
Metabolite 1 Metabolite 2
R=-S0;H R= COOH
SEFAY ® °‘©WC o &0
: A AN s
Pioglitazone
iy N-acetyl-p-benzoquinone imine
AvHF7 VI
(NAPQI) NNO,QX oo
: CHs °‘®_\(j o
e ¥
. Rosiglitazone Metabolite 3 o> —NH
Carbamazenine
— // NH, ’/ NH,
O O 10,11-epoxide dihydrodiol
I
/C\NH2 —
carbamazeplne — OH
’i‘ - O=C=NH N N
,/ N iminoquinone 2-hydroxyiminostilbene
2-| hydroxycarbamazepme
B 7-1 FEEARBYH quinone EDT T — MEE(OH) ZFT 5EMH irAE Z#FH



122

EBRIAE 95 43 25 (2022)

Gefitinib Ped
jagere

Gefitinib

N " /
/@:"" Og"’:"Ye defluorination / Oxidative defluorination
xidative ring opening CYP1AL, 3A4, 35

C CYP1AL 384,385 / QPP
aasesell /N ~. o0
AN P 4@ ™ » @
iaasevellliaseve!
N\ /
\
N
Covalent binding to protein
or
Glucuronidation
Sunitinib
o <\/ CYP1A1, 1A2
" 3A4
/) — [\
F. [ ¥ HO, [
0 0

Oxidative Defluorination

Amiodarone

o
.

Covalent binding to protein
or

Glucuronidation

Quinoneimine

7-2 EERHEYD quinone FDNT 5 — MEE(OM) ZHT 2 WA irAE ZFH

GRS A IS TS Z & TR S NDIT
NN A NI A > A~ — AR D BIEAL,
FEAL (AMEFAS C ALF) 5 2 &0 ERSHh
T2 eh b, —EHOEY M R I AR
EHL (rAE) OB N G2 bNDERETH D,

o = s el N SN A S o S o F: 2 o -
(1 step) Tld & % A3, DAMPs (DNA, RNA %)
MDA > 7 <Y — A iEtied
57 L CHEIL (2" step) T 57, ALF L2
B & 72 35541% 500 ~ 1,000 mg/ H DK B Ik
WNEEG (FOL ZIREE) OIRERENTH 5.,

- IDILI #3354 C danger GG ASFE E T 5
Wi X 5 DILL ORI IL. irAE ORIk
W HEST BRETH D,

SCHR

1) Hofmann AF: The enterohepatic circulation of bile
acids in health and disease. In: Sleisenger MH,
Fordtran ]S eds, Gastrointestinal Disease, 5th ed.
vol. 1, Philadelphia, WB Saunders, 1993, pp. 127-
50.

2) JEAIHBA  EERERREER IR =27 L.
< http://www.mhlw.go.jp/topics/2006/11/tp1122-1.
html >

3) Mak A, Kato R, Weston K, et al: Editor's highlight:
An impaired immune tolerance animal model distin-
guishes the potential of Troglitazone/Pioglitazone
and Tolcapone/Entacapone to cause IDILI. Toxicol.
Sci 2018; 161: 412-20.

4) Tjiri Y, Kato R, Sadamatsu M, et al: Chronological

changes in circulating levels of soluble tumor ne-
crosis factor receptors 1 and 2 in rats with carbon
tetrachloride-induced liver injury. Toxicology 2014;
316: 55-60.

5) Ijiri Y, Kato R, Sadamatsu M, et al: Contributions of
caspase-8 and -9 to liver injury from CYP2E1-pro-
duced metabolites of halogenated hydrocarbons,
Xenobiotica 2018; 48: 60-72.

6) Larsen FS, Wendon J. Understanding parac-
etamol-induced liver failure, Intensive Care Med.
2014; 40: 888-890.

7) Noda T, Kato R, Hattori T, et al: Role of caspase-8
and/or -9 as biomarkers that can distinguish the po-
tential to cause toxic- and immune related-adverse
event, for the progress of acetaminophen-induced
liver injury. Life Sci 2022; 294: 120351.

) Ml RE— , BRI , REFTIR S « AX F A
IZ B3 % 4R #F 2018. < https:/www.j-athero.
org/jp/wp-content/uploads/publications/pdf/statin_
intolerance 2018.pdf >

9) Jaeschke H: Acetaminophen: Dose-dependent drug
hepatotoxicity and acute liver failure in patients.
Dig Dis 2015; 33: 464-71.

10) McClain CJ, Price S, Barve R, et al: Acetaminophen
hepatotoxicity: An update, Curr. Gastroenterol Rep
1999; 1: 42-9.

11) Noda T, Kato R, Ozato Y, et al: Decreased plasma
acetaminophen glucuronide/acetaminophen concen-
tration ratio warns the onset of acetaminophen-in-
duced liver injury. Biopharm Drug Dispos 2022; 43:



BHEEINE

123

108-16.

12) Cho T, Uetrecht J. How reactive metabolites induce
an immune response that sometimes leads to an id-
iosyncratic drug reaction. Chem Res Toxicol 2017;
30: 295-314.

13) Dragomir AC, Laskin JD, Laskin DL: Macrophage
activation by factors released from acetamino-
phen-injured hepatocytes: Potential role of
HMGBL. Toxicol Appl Pharmacol 2011; 253: 170-7.

14) Otera H, Miyata N, Kuge O, et al: Drpl-dependent
mitochondrial fission via MiD49/51 is essential for
apoptotic cristae remodeling. ] Cell Biol 2016; 212:
5531-44.

15) Kato R, Ijiri Y, Hayashi T: Amiodarone, unlike
Dronedarone, activates inflammasomes via its reac-
tive metabolites: Implications for Amiodarone ad-
verse reactions. Chem Res Toxicol 2021; 34: 1860-
5.

16) Kato R, Ijiri Y, Uetrecht J: The 2-hydroxyiminostil-
bene metabolite of carbamazepine or the superna-
tant from incubation of hepatocytes with carbamaz-

epine activates inflammasomes: Implications for
carbamazepine-induced hypersensitivity reactions.
Drug Metab Dispos 2019; 47: 1093-6.

17) Ozeki T, Mushiroda T, Yowang A: Genome-wide
association study identifies HLA-A*3101 allele as a
genetic risk factor for carbamazepine-induced cuta-
neous adverse drug reactions in Japanese popula-
tion. Hum Mol Genet 2011; 20: 1031-41.

18) Kato R, Ijiri Y, Hayashi T, et al:: Reactive metabo-
lite of gefitinib activates inflammasomes: Implica-
tions for gefitinib-induced idiosyncratic reaction. J
Toxicol Sci 2020; 45: 673-80.

19) Kato R, Tjiri Y: Regorafenib and reactive metabolite
of sunitinib activate inflammasomes: Implications
for multi tyrosine kinase inhibitor-induced immune
related adverse events. Pharmazie 2022; 77: 54-8.

20) Imano H, Kato R, Tjiri Y, et al: Activation of inflam-
masomes by tyrosine kinase inhibitors of vascular
endothelial growth factor receptor: Implications for
VEGFR TKIs-induced immune related adverse
events. Toxicology in Vitro 2021; 71: 105063.



124 EBRIAE 95 43 25 (2022)

@ o A

44 0]

2 2 SN
o SV o
e o [ T S

2023463300 -7 111

. - i, . = BB AR BREE A
77— NRFIVBABI Y T 4 = B & RSB AN SR KiE
($BR]MASALEESARN EESEWANSBE [EEEEB] ALAHRity

T036-8562 HFRRELRTHIERTBI 5 T982-0001 BIRFBALATABKNAAR 2-10-1

TEL 0172-39-5057 FAX 0172-35-9190 TEL 022-246-2591 FAX 022-246-1754 E-mail 44jsccm@tohoku-kyoritz.cojp

(@




PRaEE 125

[PEERHIR] (TR B

AlE. MEEICRIER D, R TROSDOIZIRY . AL D W IE P TIRBRHIENIZ BE 2 Fi s 2 4%
Mox% L LEd, SREROFRDIL. MEERFIHE (B | HERBSAZO L THRE L E9. d@H.
BROEREETH L » ATY,

1. #fEOfEE
1) #&5i (Review)
AT UCHRIEERRE LET, R b0 Eb L £,
2) 2w 3 (Original article)
FERER X OERPRIFZEIZBE 3 5 3T,
3) fiE i £ (Case report)
FEFIFERZ HI & Licimslo
4) 5 %R (Short communication)
FEMER L OERRMIE. EFER S D Wi, BRSOV TOREIR~DOHFMET, U TFiTmg i
BT b o,
5) Zfi#j (Letter to editor)

2. JERROEE
FREDSH, AX(XOHPAEZET)IZ. TR_T A BEEET, 1 R—Ub 25 fTREDX 71 A
R—2Z &L, MS Y — K (Windows . Mac flROWTFNTHREN ZFEHL, 12077 A A& L THERL
TREWV, Xix MS XU —RA > b (Windows ik, Mac JROWFNTHH) ZEH L, FiZMS 7— K
(Windows i, Mac JRDOWEFNTHH) 2dH L TERL. FNENcAD7 7 AL ELTREN,

3. JERROT IR (5 & 5k Z B, )
JERR ORI FASCHIBR T2 (7)) SESCRERLHIIR (words)

e 12,000 6,000
J 10,000 5,000
iE B3R 4,000 2,000
VGRS 2,000 1,000
Hfi 1,000 500

4, FREFILB EOELIZ22b 5T, H1—)
FHITIZ, IR I OEThr b 59, U FOHEZRLRLTREWN,
1) £,
2)FEH 4.

3) AR 4.

4) Fr @R DAL T

5) B HEER DB FE &R
6)FEHRE D7 7 72 ) F S,

7) A D& O R,

8) FHH OEIE L DOBIEERS .

9 FHEDERELED Ty 7V IV FE
10)FEHEDOB LA —NLT KL R

5. B (LB X VLI rb b3, H2X—D)
JERR OFEAH FASCHIBR 7% (7)) SSCEERLHIIR (words)

Rt 300 250
R 300 250
SEBIER A 150
S gL B

A1 Rigg Rigg



126 TEBRIAE 9543 H 25 (2022)

6. FHXPRELEF—T— NFIRFEDOFH 3 ~4 =)
FISLORIB L RRFICON T, AL EFBNT LT OF L #R/A L TRI W,
1) K&,
2)FHE 4.
3) FrE AR,
4) Fir @& BB DT
5) B #h8%: (250words L) .
6) ¥ —177 — K (3~5words)
o0, AL UCTRURIEEFITIKIE L., X DF = v 7 &#5%0F, HERICF oy 7838 TLT
W5 Z EERTLHEERMNLTREW,

7. BRI OEF
JR3513# = (Introduction) . J7# (Methods) . f#5 5 (Results) . #%% (Discussion) . # % (Acknowledgement)
ik (References) . X2 IH (Figure legends) DIIE & L. fEGI# 134#% S (Introduction) | i #2753 (Case
report) . #%% (Discussion). ##¥ (Acknowledgement). SCHkK (References). [XIZ#iBH (Figure legends)
DIEE LENFNH LR —U2 5B L TREN,

8. ik
SEEITT IR T2 M. RACKRBIZE LD TR L TRE W, FHH 1L First Author 205 3 44
ZATRAL, 2RI ~5, ~et al ELTREWV, EAOKIX, HAREZ2KE SR  H
AREZHGE 4K, B L Index Medicus 1IZ L7 > TREW, 228, XHBIHOBERITESEICRE
HLET,
(i)
MIFFHR, BASE, BBHEL: BIBRERMNICRBNTRAEE 3D Dx=a—2GHTH - iEdl.
EEREIH 2003; 24: 249-52.
Hoka S, Yamaura K, Takenaka T, et al: Propofol-induced increase in vascular capacitance is due to
inhibition of sympathetic vasoconstrictive activity. Anesthesiology 1998; 89: 1495-500.
i YeEe, B, BEHAR: WA KF: & O I8 K. SMEE R, EHsy) (B EF MG, HOR,
2003, pp.112-33.
Bosnjak Z], Kampine JP: Physiology of the heart. In: Estafaneous FG, Barash PG, Reves J Geds, Cardiac
Anesthesia, Phyladelphia, WB Saunders, 1994, pp.3-20.

9. AT L CoERMFEE
D) Ei T B L OB A S R 0L #
bt FEHRIC L TIHONERIZOWTIE, E ot MER HEn. BYNITERER L OWERE O
AR & T T B M e i DR AR B2 ORRE 2. 205 %71k Methods) DRANT L L
TREW, . BMERIZBNTS, BMZEEOTIZOVWTEAMMEEINLZSDOTHDH L L.
Fr@ sk DM A R B2 ORREE TN D §% )51 Methods) DIRFNZHIR L TR E W,
2) FIZEFA B AR B DL
AR DICHR (References) DRNIZ TFIZEFISCIREE ] 1IZOWTRIE L TR XV,
3) “HEF O L EEEOBE DK
SRR ONRIT. MEEICRERTH Y. BEERFP TIIRVWZ L1 BXW TIEELENER
JRREVERRIZEAD V. ZORRICOWVWTEAN L TNWD Z & MEREIEGE IR S Wiz O Ve
iE. FEL S AABRRMESRSCBEIND I L2 EE BN, ZRIZRAETSZZ L)
PHE L. LEFELBOBEA L AN ZMNF LEMmZ PDF 7 7 A L & UTERRHCHRAMA L TR EW,
4) Z OAGE~ O FRENI IR T3, MRIEATORIR D 1xH » THA. BIREFRICOWVWTIX, %
ISR LD PDF 77 A VAR LET,
7o R, AFEITEHE S N 50T TR T J-STAGE (RI=HAMNEHAEE - Bk & A7 ) TWEB Lkic
NS ET,

10. JEFEEE L
HAEER IR SRR TR fHEE

2ZEfES  editorsroom@jscem.jp



R 127

LTI S

AGOBEEF T, BEREmMEROIR FHEE MBI NTWD X 5z, COVID-19 "> F I v
FERADEROPEGITRERERZ B D Lic, ZHid, WEB Bt &\ 5 35 ROE» & F 4 UTcH
LWEAIRIRR DIEY FTH Y, — T, BB TDONE N E DM BRNHITKREFIR D D)% 578
MLz &, THHD, T PREFNCT I Y7 ORI PEREZZRSF TS5 50K 5OHKRE
TEWZ < E—HBRZD, JFEERIERIMRE & W\ > T AN aE DR & 72 D R E RS DD 72 SITHEH I
RoPNDZ LRSS, EARRNUTTOKNWIEUTLIZLSE-o7bDT, K2 TR HiRkd
R S e COVID-19 I2BY§ D L DAY TH D, ZNENDRMRLIIG TEM ke T 5 2 &
IR L ERRD BB AL LR S, WERHEIEEES Z NS DIEBRE B IR O —B) L 72 5T
DY HTewIiT, MEER—F, RO TEHERP OO TR BHFHLH L LFDIRETH D,

KN #2)

TR R it

o WRAERIERE RBAT B

< WREEERE R W Um0 N Mk B iR KT W&
e WA W &Kk ER PR Bk fE Bwm #®
sl B Kk o i @&

- MREERERY MW fok A B BRI B O ®"A B

ISSN 0389-1844

TEER i 1 $43% 2% (2022)

ZSBHE / ASM4412 431 H
(T MEERHIE] MERER
AT/ H AR BRI A R 2
HBITN/ JiR i

T 852-8501 RIS THIA 1-7-1
FRIRF R 2R 2 Bt R4 P IS R

Eeps 095-819-7370
777 095-819-7373
BILA—)L tetsuya@nagasaki-u.ac.jp
FlIR / (bR 7 A SR
T 104-0042  HORKRARIXAM 3 TH 3% 35
BT 03-3552-0931

TZ7 7YY 03-3552-0770
JRRR#ERJE/ editorsroom@jscem.jp



FETCADERZTS

SAVE ano SUSTAIN LIVES

ITRTODANRRDIEV, ATREMICRNTCBRIEETRZ

EOWBESZAONBIRERENTIRY—FIELTVET,

ZORRICAITT.ABREELENTA / N—=3aVZEREL.
NI 25—t

HRIAETAI—DDIN—VFSAXETNEEEDORIREICEMLTVET, Www_baxter_co_jp



Your first
choice in
respiratory
care

Intersurgical design,manufacture
and supply a wide range of
medical devices for respiratory
support.

Provding solutions in :

Airway Management
Anaesthesia

Critical Care

Oxygen and Aerosol Therapy

The complete solution from
the respiratory care specialists

i-Pro Mask

Personal Respiratory Protective
(PRP) Mask

BT SRR T

NSt BEAF NI ZI RS

@ iV 1 EROUNRGIVAL

Quality. | ti dCh L ] 2= 011-622-4361 il & = 022-299-2371
Sak b R B 048-642-3360 R W & 03-5665-2780
#HE B 052-242-5201 X BR % 06-6862-8552

SRBAHP
5 & = 082-270-3071 # B 092-622-7730





