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Fever developed and plasma CPR levels increased after platelet transfusion. M. morganii were detected just af-
ter the transfusion from both the patient’s blood and the platelet concentrates used. M. morganii had not been de-.
tected before this. The patient improved two days after the transfusion, when ceftazidime was started.
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Abstract To clucidate the involvement of hepatocyte
growth factor (HGF) in systemic inflammatory response
syndrome (SIRS) and sepsis, we investligated the plasma
levels of HGF, as well as those of various proinflammatory
and anti-inflammatory cytokinges, in 50 paticnts who visited
our cmergency department (ED). The patients were di-
vided into four groups, depending on the existence of SIRS
and infection: group 1 (Gl), no infection and no SIRS;
group 2 (G2). infection and no SIRS; group 3 (G3), no
infection and SIRS; and group 4 {G4), infection and SIRS
{c.g.. sepsis). We found that plasma HGF Ievels in G4 were
significantly higher than those in the groups without infce-
tion (G| and G3). However, the correlations between HGF
and other cytokines were comparatively low compared with
those between any other pairs of cytokines, suggesting inde-
pendent regulation of HGF production in vivo. High
plasma HGF was significanily corrclated with the presence
of infection and with serum total bilirubin (TB) level on
multivariate logistic regression analysis. Considering HGF's
known functions, we spcculated that high plasma HGF
levels may indicate the occurrence or necessity for tissue
protcction and regeneration after acute systemic insults in
sepsis.

Key words Hepatocyte growth factor (HGF) - Systemic
inflammatory response syndrome (SIRS) - Sepsis - Tumor
necrosis factor (TNF) - Interleukin-10 (1L-10) - Liver
dysfunction

Introduction

Scpsis is now recognized as a systemic response to local or
systemic infection,' and the involvement of many endog-
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cnous mediators, including cyvlokines, has been implicated
in ils pathogenesis. Among proinflammatory cytokines,
tumor necrosis factor alpha (TNF alpha). interleukin-6
(TL-6), and TL-8°* are well established; not only for their
augmentcd production but also for their pathogenetic roles
in inducing various local and systemic inflammation and
tissue injuries. Among anti-inflammatory cytokines, IL-10
is the most polent and is well established for its negative
feedback inhibitory role in the production of proinflam-
matory cytokings.®

Hepatocyte growth factor (HGF) was originally identi-
ficd as human scatter factor, or tumor cytotoxic factor, and
its involvement has been reported in sepsis and septic
shock.” * However, both its regulation of production in vivo
and its correlation with other proinflammatory and anti-
inflammatory cytokines arc poorly understood. To clarify
these points, we investigated the plasma levels of HGF and
various cytokines in patients who visiled our emergency
department {ED).

Patients, materials, and methods
Paticnts and clinical data

The study was conducted at the ED ol Keio University
Hospital, Tokyo, Japan. We prospectively enrolled 50 pa-
ticnts, whosc paramecters for systemic inflammatory re-
sponse syndrome (SIRS) criteria were assesscd at the ED
according to the initial diagnosis and data. Informed con-
sent was obtained from patients or family members belore
enrollment in the study.

SIRS was defined as the presence of two or more of the
tollowing criteria: temperature Iess than 36°C or more than
38°C; heart ratc more than 90 beats/min; respiratory rate
more than 20 breaths/min or PaCO, less than 32 Torr
(4.27kPa); and white blood cell (WBC) count more than
12000 cel/mm’ or more than 10% immaturc forms.
Additional clinical data concerning basic demographics,
comorbidity, and culture results were also collected.



Diagnosis of infcction was made based on fever, clinical
signs and symptoms, and radiographic imagings; respiratory
tract inlection was diagnosed by productive cough and infil-
trative shadows on chest X-ray: peritonitis and soft-tissue
infections were diagnosed by local pain and tenderness:
urinary tract infection was diagnosed by flank pain, tender-
ness, and pyuria; gastrointestinal tract infection was diag-
nosed by abdominal pain, vomiling. and diarrhea; and
retroperitoneal abscess was diagnosed by flank pain. ten-
derness, and abdominal computed tomography {CT) scan.

Paticnts enrolled at the ED were divided into four
groups. Group 1 {G1) were subjects with an acute illness but
having no evidence of infection and not {ulfilling the SIRS
eriteria; group 2 (G2) had clinical symptoms or signs of
infection, but did not fulfil the SIRS criteria; group 3 {G3)
had no signs of infection, but fulfilled the SIRS critcria; and
group 4 (G4) showcd clinical symptoms or signs of infcetion
and fulfilled the SIRS criteria (sepsis, following the defini-
tion of American College of Chest Physicians/Society of
Critical Carc Medicine [ACCP/SCCM]). As soon as a diag-
nosis and ward allocation was determined, venous blood
was collected in sterile polypropylene tubes, containing
ethylenediamine tetraacetic acid (EDTA), and immediately
centrifuged at 1500g at 4°C for 10min. The plasma was
divided into individual aliquots and stored at —70°C until
the assays were performed.

Assays for TNF alpha, TL-6, TL-10, and HGF

Sandwich cnzyme-linked immunosorbent assays (ELISAs)
were uscd (o measurc cytokines, The kits uscd for the assays
were: TNF alpha (R&D Systems, Minneapolis, MN, USA),
IL-6 (R&D Systems), TL-8 (TFB Tokyo, Japan), TL-10
(Wako Pure Chemical Industrics, Tokyo, Japan). and HGF
{Otsuka Pharmaceutical, Tokyo. Japan). The investigator
performing the assays was blinded to the identity of cach
specimen and the clinical scenario. The investigator per-
forming screening, enrolling, phlebotomy. and chart review
was blinded to the results of the individual assays.

Statistical analysis

Cytokine levels were quite variable among patients, and
scemed to follow a log-normal distribution. Thus, the log-
transformed value of each cylokine level was used for statis-
tical analysis: the unpaired ¢-test was used for comparison of
two groups. Fisher’s protected least significant difference
(PLSD) test was used for multiple comparisons, the ¥ test
was used for proportional comparisons, and Pearson’s test
was used [or correlation. To compare the slope of the re-
gression lines, we performed covariance analysis with inter-
action with the logarithmic transformation of the variables.
We further studied the association of high HGF levels with
several independent variables, including age, sex, presence
of SIRS or infcction, scrum total bilirubin (TB), and scrum
alanine aminotransferase (ALT) by using multivariate lo-
gistic regression analysis. Results of logistic regression were
indicated with odds ratios (ORs), 95% confidence intervals

i

(Cls), and P valuecs, Differcnces were considered statisti-
cally significant at P < 0.05. Values for continuous variables
were reported as means =SEM.

Results

Table 1 provides the clinical description of the study popu-
lation classified into the respective groups. Of the 50 pa-
ticnts, 26 were admitted to the intensive care unil, and 9
died. Tn one-third of the patient deaths, the cause was due 1o
the failure of more than two vital organs; namely, multiple
organ dysfunction syndrome. There were no significant dif-
[erences in the survival rate among the four groups exam-
ined. The patients in non-infectious groups (G1 and G3)
died mostly from exacerbation of the major illness which
existed on admission. In two comatose patients, however,
the cause of death was bacterial pncumonia acquired after
admission.

Positive culture results in more than one clinical speci-
men were obtlained in 15 patients {62.5%) in the groups
with infection (G2 and G4} at the time of admission. The
bacteria isolated were as follows: Staphylococeus aurens in4
paticnts, Escherichia coli in 4, Bacteroides fragilis in 2, Sta-
phylococcus species in 1, Streptococcus pneumoniae in 1,
Streptococeus species in 1. Pseudomonas aeruginosa in 1,
and Kiebsiella oxytoca in 1. There were no specific correla-
tions between the site of infection and bacterial species.
Although the most frequent focus of infection was the res-
piratory tract, there was no significant differenec in the rate
of respiratory tract infections between G2 and G4 (2/4 vs 7/
20; P — 0.48). Nine patients with positive blood cultures,
were included in G4, with the most frequent focus being the
respiratory tract, followed by the urinary tract, retroperi-
toncum, peritoncal cavity, and undetermined (3, 2, 2, 1, and
1 paticnt. respectively).

The levels of TNF alpha, IL-6, IL-8, IL-10, and HGF in
the four groups are shown in Figs. 1 and 2. The levels of
TNEF alpha, I1L-6, and 1L-8 in G4 (scpsis) were significantly
higher than those in the other groups (Fig. 1). 1L-10 was
detectable in 1/11 patients (9.1%}in G1, 1/4 (25%) in G2, 8/
15(53%) in G3, and 13/20 (65%) in G4; and the IL-10 levels
in G1 were significantly different from those in G4. Plasma
HGF levels in G4 were also significantly higher than those
in the non-infectious groups (G1 and G3), but were not
higher than those in G2.

Because the functional roles of HGF have not been clari-
fied in STRS and sepsis, we analyzed the correlations be-
tween HGF levels and levels of other cytokine (Table 2).
Although significant linear corrclations were found in all
pairs of cytokines cxamined, the correlation coclficients
between HGF and the other cylokines were lower than
those between other pairs.

Next, all patients were divided into two subgroups, de-
pending on HGF levels higher (n — 16) or lower (n — 34)
than the upper limit of the normal range (0.39ng/ml) and
were analyzed by multivariate logislic regression for the
contribution of six independent parameters: age, sex, pres-
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Table 1. Paticnt characteristics

Group | Group 2 Group 3 Group 4
(non-infectious, (infectious, (non-infectious, (infectious,
non-SIRS) non-SIRS) SIRS) SIRS)
No. of patients I 4 15 20
Age (yeurs) 53.5 (range, 19-87) 49.5 (range, 25-90) 60.6 (range, 39-89) 63.9 (range, 22-88)
Sex: male/temale 8/3 ki 96 11/
Initial vital signs, mean
Body temperature (°C) 36.1 £ 0.7 374 04 371 + 04 390 =03
Pulse {beats/min) 81 *4 93 x 6 92 x6 6 =5
Respiratory rate (breaths/min} 17x2 150 21 =1 27x2
Initial bloed tests
WBC count { %10°1) 70005 1L 22 92+ 13 107 + 2.0
CRP (mg/dD) 129+ 0.98 12.85 = t0.62 1.67 = 1.1 10.79 = 3.02
£aCO, (lorr) 388 x 1.5 Nol available 34129 4730
Initiul diagnosis
Respiratory tract infection 2 7
Peritonitis 1 3
Urinary tract infection 2
Soft tissue infection 2
Gastrointestinal tract infection 1 2
Retroperitoneal abscess 2
Trauma 2 2
Accidental hypothermia 1
Drug intoxication {amphctaming) 1
Neurological discase 7
Non-infectious acute gastroenteritis 1 3
QOthers 1 1 2
Outcome at discharge
Survived 7 4 13 17
SIRS. systemic inllammatory response syndrome
TNF-alpha 1L-6 IL-8
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Fig. 1. Scrum tumor necrosis factor-alpha (TN F-ulphe). interleukin-6
{fL-6). and TL-8 levels in patients with acute illness transferred to our
emcrpency department {£D) by ambulance. Blood was drawn from 50
patients assessed for clinical diagnosis and by Bone's criteria for sys-
temic inflammatory response syndrome (SIRS) a1 the ED. Enrolled

ence of infection, presence of SIRS, serum TB levels, and
serum ALT levels. High plasma HGF was correlated with
the presence of infection (OR, 54.1; 95% CI, 3.1 — 936.9;
P = 0.0061) and serum TB level {OR, 3.9; CL, 1.01 — 15.2;
P = (0.048), but not with other parameters. There were no
corrclations between plasma HGF levels and the bacterial
species isolated (data not shown).

paticnts were divided into four groups (7, no infection, without SIRS;
(;2, infection. without SIRS: (73, no infection, with SIRS: G4, infection,
with SIRS). Data valucs arc shown on a log scale. Bars represent
medians of the groups. * I* < 0.005; * /* < 0.05, compared with group 4
by Fisher’s prolected least significant difference (PLSD) test

Discussion

In the present study, we examined plasma levels of HGF, as
well as the levels of other proinflammatory and anti-
inflammatory cytokines, in paticnts who visited the Keio
University Hospital ED. We found that plasma HGF levels
were elevated in patients with infection, especially sepsis,
but the correlation with other cytokines seemed compara-
tively low. On further analysis of the patients, we found that
HGF levels were affected by liver function.
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Fig. 2. Scrum IL-10 and hepatocyte growth factor (H/GF) levels in
patients with acute illness transferred to our emergency department
{E12)} by ambulance. Blood was drawn from 50 patients assessed lor
clinical diagnosis and by Bone's critetia for SIRS al the ED. Enrolled
paticnts were divided into four groups (G1, no infection, without S1 RS;

G2, infection, without SLRS: G3, no infection, with SIRS; G4, infeetion,
with SIRS). [Jata values are shown on a log scale. Bars represent
medians of the groups. * # < 0.005: " P’ < 0.05, compared with group 4
by Fisher's PLSD test

Table 2. Corrclations between cytokine levels in 50 paticnts

Log {TNF) Log (IL-6) Log (IL-R) Log (IL-10)

Log (11GI%) 0.436 0.592 0.531 0.615
(P < 0000 (P < 0.0001) {P < 0.0001) (P < 0.0001}

Log (TNF) - 0.853 (L8528 0.625
(P < 0.0001) (£ < 0.0001) (7 < 0.0001)

Log (IL-6) - - 0.856 0.794
(£ < 0.0001) (£ < 0.0001)

Lug (1L-8) - - - 1.783
(P < 0.0001)

Pearson’s correlation coetficients, with # values in parentheses

HGF. initially identified as a potent mitogen for hepato-
cyles, is now well known [or its protective and regeneralive
effects in injured tissues, such as those in the liver and
lungs.*'"" In previous reports, high plasma HGF has been
reported in patients with SIRS after surgery,’ especially
hepatectomy.” and in paticnts with infectious discases, in-
cluding pneumonia.’ In the present study, we found that
plasma HGF was elevated in patients complicated with in-
fection, especially sepsis, but that the plasma HGF levels
were regulated somewhat independently of inflammatory
stimuli. In conjunction with the known in vitro and in vivo
functions of HGF, we speculated that HGF may be pro-
duced for tissue prolection and regeneration after tissue
injury. We also found that plasma HGF levels were corre-
lated not with serum ALT, but with serum TB. The discrep-
ancy between our findings and the past reports may be
derived from differences in the study populations; namely,
differences in hepatic and perihepatic operative
procedures.*"!

In the present study, the order of the plasma levels of the
proinflammatory and anti-inflammatory cytokines exam-
incd was quitc similar in the four paticnt groups. Namcly,
the cytokine levels were highest in the septic group (G4),

followed by the non-infectious SIRS group (G3), and the
non-SIRS groups (G1 and G2). However, it is necessary 1o
further verily our current results by enrolling a larger num-
ber of patients, especially into G2. Several reports have
demonstrated strong correlations betwcen plasma TNF
alpha and 1L-10 levels in scptic paticnts,”" and higher mor-
talities have been reported in patients with a high TNF
alpha/TL-10 ratio™" and a high IL-6/TL-10 ratio' with sep-
sis, as well as in patients with elevated plasma HGF with
pneumonia.” However, neither the TNF alpha/IL-10 ratio
nor the 1L-6/IL-10 ratio, nor HGF were associated with
poor outcomes in the current study {data not shown). The
reason for this is unclear, but patients’ outcomes are al-
fected by diverse parameters, including age, comorbidity,
and nutritional and immunological conditions; also, the
number of paticnts examined here may have been too small
to find corrclations. In addition, blood cytokine production
is dynamically regulated; so sequential measurement of
plasma cytokine levels could be necessary to clarify the
corrclations.
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Long—Term Survival of Japanese Patients
Transported to an Emergency Department

Because of Syncope

Study objective: Cardiovascular disease mortality is affected by ethnic differences
and is lower in Japan than in Western countries. Although patients with cardiac
syncope have significantly higher mortality than patients with noncardiac syncope in
Western countries, no such phenomenon has been described in Japan. The aim of this
study is to clarify the long-term mortality of patients with syncope who are broughtto an
emergency department (ED} in Japan.

Methods: This retrospective observational study was conducted on patients treated in
the ED of Keio University Hospital in Tokyo. Nine hundred twelve consecutive patients
who presented with syncope were identified. The patients were classified into 2 groups
according to the cause of syncope: cardiac syncope and noncardiac syncope. Follow-
up information about martality was obtained from mailed questionnaires and medical
records. Mortality data were analyzed using the actuarial life-table method and a Cox
proportional hazards mode!.

Results: Follow-up information was obtained for 715 patients. The median follow-up
period was 38 months, during which 63 patients died. At 5 years, the 23.1% (35%
confidence interval [Cl] 12.7% to 33.4%) mortality of the patients with cardiac syncope
was significantly higher than the 8.2% (35% Cl 5.5% to 10.9%) mortality of the patients
with noncardiac syncope {P<.0001). The incidence of cardiac death among the patients
with cardiac syncope was 17.2% (95% Cl 7.8% to 26.5%) compared with 0.9% {85% CI
0% to 1.8%} in the noncardiac syncope group {P<.0001). Cardiac syncope was an
independent predictor of overall mortality and cardiac mortality (relative risk 2.81 [95%
Cl 1.53 to 5.16), 18.74 [95% C! 5.90 to 59.52]).

Conclusion: Cardiac syncope is associated with higher mortality than noncardiac
syncope in this Japanese patient population. '

{Ann Emerg Med. 2004:44:215-221]
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Editor's Capsule Summary

What is already known on this topic
The relationship between the cause of syncope and mortality rates
has only been reported in US and European societies. The

incidence and patterns of cardiac disease in other countries may
differ.

What question this study addressed

This study examined whether cardiac syncope in Japan has
a higher rate of mortality than noncardiac syncope, as has been
observed in Western countries.

What this study adds to our knowledge

Of 715 patients studied, cardiac syncope was associated with

a higher mortality rate (12.9%) than noncardiac syncope in Japan.
The mortality rate, however, appears to be lower than in Western
countries.

How this might change clinical practice

This study reinforces the importance of attempting to identify

a potenttial cardiac source of syncope in the emergency setting and
confirms that this predicts higher mortality in a country with

a different lifestyle and incidence of cardiac disease.

INTRODUCTION

Syncope is a common medical problem and accounts for
3% to 5% of all emergency department (ED} visits. The
differential diagnosis is complex and extends from benign
problems to severe life-threatening illness.'” The discov-
ery of cardiovascular disease during the evaluation of
syncope has emerged as the most important factor for
predicting the risk of death. Prognostic studies in Western
countries have shown that patients with cardiac

syncope have consistently higher mortality than patients

with noncardiac syncope or syncope of unknown
etiology.>* 12

The mortality and prevalence of cardiovascular disease
are affected by ethnic and geographic differences and are
lower in Asian countries, including Japan, than in West-
ern countries.'*'® Previous studies have indicated an
approximately sixfold higher coronary heart disease death
rate in the United States than in Japan.'* Consequently,
the prevalence and prognosis of cardiac syncope in Asian
countries may differ from its prevalence and prognosis in
Waestern countries. However, no information on syncope
in Asian countries has been reported.

The purpose of this study is to clarify long-term
‘'survival in terms of the overall and cardiac mortality of
patients with syncope presenting to an ED in Japan.

MATERIALS AND METHODS

Syncope was defined as a sudden, transient loss of
consciousness associated with inability to maintain pos-
tural tone that was not associated with a seizure, vertigo,
dizziness, coma, shock, or cother altered states of con-
sciousness.”>>” Patients who required pharmacologic or
electrical cardioversion during their initial visit were not
included. The present study was approved by the ethics
committee of the ED of Keio University Hospital, Tokyo,
Japan.

Patients brought to the ED of Keio University Hospital
in Tokyo by ambulance with symptoms compatible with
syncope between August 1988 and December 1997 were
retrospectively identified for this study.

Table 1.
Characteristics of patients with syncope.

Cause of Syncope

Follow-up Infarmation

Noncardiac
Characteristic Total in=715) Cardiac {n=71) Total {n=644) Unknown (n=329) Dead (n=63) Alive {n=652)
Median age, y (range) 58 {10-91) 68 {20-31) 56 (10-91) 42 (10-91) 77 {37-81) 51 (10-91)
Mala sex, No. {%) 392 {54.8} 47 {66.2) 345 {53.6) 118 {35.9) 42 (66.7) 350 {53.7)
Medical history
Syncope 281 (32.3) 19 {26.8} 262 {40.7) 94 {28.8) 22 (34.9) 259 {39.7)
Hypertension 186 (26.0) 23 {324) 163 {25.3) 58 {17.6) 21 (33.3) 165 {25.3)
Cardiovascular disease 102 (14.3) 36 {50.7) 66 {10.2) 13 {4.0) 19 (30.2) 83 (12.7)
Coronary heart disease 56 (7.8} 26 {36.6) 30 (a7 6 {18 8 {127 48 {1.4)
Diabetes mellitus 43 (6.0} 10 {14.1) 33 (5.1) 9{20) 7{(11.1) 36 {5.5)
Stroke 35 {4.9) g8(1.3 27{42) 12 (3.6) 8127 27 {4.1)
Renal insufficiency 13(1.8) 4 (5.6) 9(1.4) 3{0.9) 2(3.2 1nHa)
Neoplastic disease 22 (3.1} 51(7.0) 17 {2.6) 4{1.2) 5(7.9) 17 {26
Cardiac syncope 71 {99 - - — 18 (28.8) 53 {8.1)

18
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Patients underwent a basic evaluation in the ED,
consisting of (1) a complete medical history and physical
examination performed by emergency physicians; (2)

a 12-lead ECG; (3) prolonged ECG monitoring at the
bedside in selected patients or ambulatory ECG moni-

Table 2.
Patient distribution according to cause of syncope.

Patients, No. {%)

Cause of Syncope {n=715}
Cardiac cause 71{9.9)
Arrhythmias 32 (a5}
Atrioventricular conduction system disease 10 (1.4}
Ventricular tachycardia 7(1.0)
Atrial fibrillation 6(0.8)
Prolonged QT interval 5(0.7)
Sick sinus syndrome 4 {06)
Structural cardiac or cardiopulmonary disease 39 {5.5)
Myacardial infarction/fischamia 29 {4.1)
Pulmonary embolism 4 {0.6)
Noncardiac cause 644 {90.1}
Neurally mediated syncops 261 {36.5}
Vasovagal syncope 219 {30.6}
Situational syncope 21 {2.9}
Carotid sinus syncope 21 {2.9}
Orthostatic hypotension 153 {21.4}
Autonomic failure 22 {3.1)
Drugs and alcchol 110 {15.4}
Valume depletion 21 {249}
Unknown cause 230 {322}

toring in patients with suspected cardiac cause of syncope;
(4) a baseline laboratory evaluation, including a CBC
count and measurements of electrolyte, blood urea ni-
trogen, creatinine, glucose, and cardiac biomarker levels;
and (5) active standing test of blood pressure and pulse
rate for 10 minutes to evaluate orthostatic intolerance,
including vasovagal syncope or orthostatic hypotension. '
An electroencephalogram and computed tomographic
scans of the head were not part of the basic evaluation for
these patients. Extensive consultations with neurologists
and cardiologists were used in the evaluation of selected
patients with syncope.

Follow-up information about mortality was obtained
from mailed questionnaires filled out by the patients
themselves or by their families and from their medical
records. The cause of death was assigned on the basis of
information obtained from the family and the patient’s
medical records. The following were specified as cardiac
causes of death: atherosclerotic heart disease, including
myocardial infarction and coronary artery disease; valvu-
lar heart disease; congestive heart failure; pulmonary
hypertension; and congenital heart disease. Patients were
considered to have died suddenly if unexpected death
occurred within 24 hours of the onset of the symptoms.

The causes of syncope were classified into 2 groups:
cardiac causes and noncardiac causes. Assignment of the
cause to these groups was based on previous reports
(Figure E1 available online at http://www.mosby.com/

Table 3.
Cause of death in 63 cases.

Cause of Syncope

Noncardiac Syncope, No. (%)

Cause of Death Cardiac Syncope, No. (%) {n=18) Total (n=45) Unknown cause {n=14} Total, No. {%) (n=63)
Cardiac death 13 {72.2) 5(1.1) 1{1.1) 18 (28.6}
Sudden death 6{33.3)* 0 0 6{9.5)
Heart failure 5 (27.8) 316.7) 1411} sizn
Acuts myocardial infarction 1 (5.6} 21{4.4) 0 3{48)
Pulmonary embolism 1 {56} 0 0 1{1.6)
Noncardiac death 4 {22.2} 34 (75.6) 10{7.4) 38 {58.5)
Cancer 0 15 (33.3) 4 {28.6) 15 (23.8)
Preumonia 0 4 (8.9} 1(7.1) 4 (6.3)
Trauma 4(222) 367 171 711
Stroka 0 3 {67 2(14.3) 3(48)
Ranal failure 0 3(67) 171 3(4.8)
Miscellaneous 0 6{13.3} 1 - 6195
Unidentified 1(5.6} 6 {13.3} 3(21.4) 7{11.1)

*The diagnosis of the cause of syncope was ventricular tachycardia in 2 cases, prolonged QT in 1 case, hypertrophic myocardiopathy in 1 case, old myocardial infarction in 1 case,

and angina in 1 case.
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AnnEmergMed).>*?%?! Then the patients were classified
into 2 groups, cardiac syncope group and noncardiac
syncope group.

The statistical analysis, including calculation of median
values and ranges, was performed using Stat View 5.0]
software (SAS, Inc., Cary, NC). Mortality data were
analyzed by using actuarial life-table methods. The Man-
tel-Cox statistic was used to determine the statistical
significance of differences between the groups. We used
a Cox proportional hazards model with backward elim-
ination procedure to identify multivariate predictors of
5-year mortality among age, sex, cardiac syncope, history
of hypertension, diabetes, stroke, renal failure, neoplastic
disease, ischemic heart disease, and arrhythmias.

RESULTS

Among the 26,198 patients brought to the ED by ambu-
lance, 912 (3.5%) consecutive patients with a history
consistent with syncope were eligible. In this study,
patients were limited to those transported by ambulance
because most walk-in patients in Japan visit ontpatient
clinics, not the ED. Of these 912 patients, 197 were
excluded because of incomplete follow-up data. Of the
197 patients excluded from this analysis, 34 had in-
complete diagnostic data in their medical records, 34 had
missing patient records, and 129 had no follow-up data.

The reason that follow-up was not obtained was inability
to contact by mail or lack of a repeated visit to Keio
University Hospital. The characteristics of the 715 (78%)
remaining patients are shown in Table 1.

The patient distribution according to cause of syncope
is shown in Table 2. The prevalence of cardiac syncope
was 9.9%, whereas the most common cause of syncope
was neurally mediated syncope.

The median follow-up period was 38 months (range
0 to 132 months; 6 patients died within 1 month). During
the follow-up period, 63 patients died; 6 sudden cardiac
deaths were observed (Table 3). Actuarial life-table
analysis revealed a cumulative overall mortality of 9.9%
(95% confidence interval [CI] 7.2% to 12.6%) at 5 years,
with an overzll incidence of cardiac death of 2.7% {(95% C1
1.3 to0 4.1%). At 5 years, the 23.1% (95% C112.7% to
33.4%) mortality of the cardiac syncope group was also
significantly higher than the 8.2% (95% C1 5.5% to 10.9%)
mortality in the noncardiac syncope group (P<.0001;
Figure 1}. At 5 years, the incidence of cardiac death in the
cardiac syncope group was 17.2% (95% CI 7.8% to 26.5%)
as opposed to 0.5% (53% CI 0% 10 1.8%) in the non-
cardiac syncope group (P<.0001; Figure 2). The Cox
proportional hazards analysis indicated cardiac cause of
syncope as an independent predictor of overall and
cardiac mortality (Table 4). In Table 5, the prevalence of
arrythmias is described for this population.

Figure 1,
Comparison of overall mortality, Closed circles indicate the
cumulative mortality of the patients with cardiac syncope, and
open circles indicate that of the patients with noncardiac
syncope. Overall mortality analyzed by the actuarial life-table
method shows higher mortality in the patients with cardiac
syncope (P<.0001). The number of patients evaluated at each
6-month point follows: 561, 547, 527, 472, 419, 371, 330, 286,
256, and 223 patients.

Figure 2.
Comparison of cardiac mortality. Closed circles indicate the
cumulative mortality of the patients with cardiac syncope, and
open circles indicate that of the patients with noncardiac
syncope. Cardiac mortality analyzed by the actuarial life-table
method shows higher mortality in the patients with cardiac
syncope {P<.0001). The number of patients evaluated at each
6-month point follows: 561, 547, 527,472, 419, 371, 330, 286,
256, and 223 patients.
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LIMITATIONS

There are potential limitations for this study. Because the
cohort consisted of retrospectively identified patients with
syncope who were brought to an academic ED in Tokyo
by ambulance and the follow-up data were collected from
only 78% of the patients initially enrolled, the cohort was
highly selected. The Japanese emergency medical system
is also quite different from that found in Western
countries; however, its impact on the present study is
likely minimal because all patients identified for this trial
are limited to those transported by ambulance to the
hospital. Furthermore, the cause of death was assigned on
the basis of information obtained from the family and
medical records, which can understate or overstate the
proportion of patients with a presumed cardiac cause of
their syncope or death. Finally, generalization of the
findings to Asian countries other than Japan may require
further studies in other Asian cohorts.

Table 4.
Relative risk for 5-year overall mortality and cardiac
mortality.

Qverall Mortality, Cardiac Mortality,

Predictors Relativa Risk (35% Cl) Relative Risk {95% CI}
Cardiac syncope 2.81 {153-5.16) 18.74 (5.90-59.52)
Age 1.09 {1.06-1.12) 1.03 {0.995-1.07)

DISCUSSION

The results of this study reveal a prevalence of cardiac
syncope of 9.9% and higher mortality for patients with
cardiac syncope than for patients with noncardiac syn-
cope among patients brought to an ED in Japan. Cardiac
syncope is an independent predictor of mortality for
patients presenting to the ED with syncope. These find-
ings are compatible with those in Western countries.
Despite possible selection bias because of the inclusion of
patients arriving only by ambulance to the ED, the
findings may be important because evidence from similar
studies in Western countries has now been confirmed in
an Asian population for the first time.

Although poor prognosis in patients with cardiac
syncope is observed in Japan, mortality in the described
cohort is lower than in previous reports from Western
countries. Previous prognostic studies have indicated that
patients with cardiac syncope have a higher 1-year
mortality rate, ranging from 18% to 33%.2**!% In this
study, the 1-year mortality of the patients with cardiac
syncope was only 12.9% (Figure 1). This disparity in
prognosis may be attributable to ethnic and geographic
differences in mortality and prognosis of cardiovascular
disease. Cardiovascular disease mortality has been re-
ported to be lower in the Japanese population than in
Western countries,'>'"® and the prognosis for Japanese
patients with cardiovascular disease is better than in
Western countries.?>?* Kapoor and Hanusa®* noted that
syncope itself is not a risk factor for increased overall or
cardiac mortality and that underlying heart disease is a risk

Table 5.
Comparison of prevalence of syncope.

No. of Patieats

Cause of Syncope, %

Cardiac

Initially Enrolled Patients
Studies Country {% Lost to Follow-up) Age, Mean (5D) Total Arrhythmias Vasovagal Unknown
ED-hased studies
Present study Japan 912 (22) 82 (22} 8.9 45 306 322
Day et al* us 198 {7} 4 9 — 40 13
Kapoor st al® us 204 {42} 56 (20) 6 20 5 46
Martin et al® us 170 {11} 4 4 - 37 a8
Eagle st al'® us 176 (6} 54 (23) 9 7 45 39
Sarasin et al*® Switzerland 650 (8} 60 (23} n 7 37 14
Crane' UK 210 (10} 55 (25) 7 — 37 40
Framingham Heart Study
Soteriades et al'? us 822 {12) 51 {14) 10 — 21 37
US. Unitad States; UK, United Kingdom,
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factor regardless of whether patients have syncope.
Therefore, the mortality of Japanese patients with non-
cardiac syncope would be expected to be relatively low.

The prevalence of arrhythmias in the present study was
also lower than in previous studies (Table 5).21%% The
difference is mainly attributable to the smaller proportion
of patients with associated ventricular tachycardia, which
was the diagnosis reported to be the most common cardiac
cause of syncope (11%) by Kapoor et al**® and Kapoor,?®
but represented the cause of syncope in only 1.0% of the
cases in our study (Table 2). The lower prevalence of
ventricular tachycardia may also have been related to the
lower mortality of cardiac syncope in the present study.

The incidence of cardiovascular disease in Japan is also
lower than in Western countries'’; however, this study
showed proportions of patients with cardiac causes of
syncope comparable to those in ED-based studies in
Western countries (Table 5).24%1%122% Although the true
reason for the comparable proportions is unknown,
differences in emergency medical systems between Japan
and Western countries may be a contributing factor.?” In
Japan, EDs have a different selection of patients compared
with Western countries. In Japan, unless patients are
transported to a hospital by ambulance, most patients visit
outpatient clinics rather than walking into EDs to be
evaluated. Therefore, all of the patients in our study of
syncope were brought to the ED by ambulance. Because
there has been no similar study reported to date that
classified the transportation characteristics of syncope
patients to the ED, we are unable to compare our results
with previous studies based on patients transported to the
hospital only by ambulance. We can only speculate,
therefore, that the proportion of patients with relatively
severe conditions, such as cardiac syncope, was higher in
our cohort than for walk-in patients who may have visited
outpatient clinics in Japan.

The cardiac syncope survival curve in this present
study plateaued after 3 years, indicating that there was no
substantial difference in mortality between the 2 groups
after 3 years (Figures 1 and 2). The studies by Kapoor et
al” and Kapoor®® also reported a similar pattern in survival
curves. These findings suggest that cardiac deaths related
to cardiac syncope occur within 3 years after the syncopal
episode, thereby indicating that a minimum follow-up
period of 3 years is needed in future prognosis studies of
patients with syncope.

In conclusion, cardiac syncope was an independent
predictor of mortality after ED visits associated with
syncope in Japan. These findings are similar to those in
Western countries.
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Evaluation of severity for systemic inflammatory response syndrome and sepsis
Tomohire Kurihara, Seitaro Fujishima, Naoki Aikawa
Department of Emergency and Critical Care Medicine,
Keio University School of Medicine

Abstract
Systemic inflammatory response syndrome (SIRS) is defined by four simple clinical and
laboratory indices and now widely accepted for diagnosing sepsis. However, since the
SIRS criteria include patients with a wide range of severity, other parameters are neces-
sary to evaluate the severity and outcome of the patients.
In this review, we discussed several methods to estimate the severity of SIRS, such as
number of positive SIRS indices among four, duration of SIRS, plasma II.-6 and procal-

citonin, etc.

Key words: severity, evaluation, SIRS, sepsis
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