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Almost 20% of patients with syncope will experience another event. It is unknown whether
recurrent syncope is a marker for a higher or lower risk etiology of syncope. The goal of this study
is to determine whether older adults with recurrent syncope have a higher likelihood of 30-day
serious clinical events than patients experiencing their first episode.

Methods: This study is a pre-specified secondary analysis of a multicenter prospective,
observational study conducted at 11 emergency departments in the US. Adults 60 years or older
who presented with syncope or near syncope were enrolled. The primary outcome was occurrence
of 30-day serious outcome. The secondary outcome was 30-day serious cardiac arrhythmia. In
multivariate analysis, we assessed whether prior syncope was an independent predictor of 30-day
serious events.

Results: The study cohort included 3580 patients: 1281 (35.8%) had prior syncope and 2299
(64.2%) were presenting with first episode of syncope. 498 (13.9%) patients had 1 prior episode
while 771 (21.5%) had more than 1 prior episode. Those with recurrent syncope were more likely
to have congestive heart failure, coronary artery disease, previous diagnosis of arrhythmia, and an
abnormal ECG. Overall, 657 (18.4%) of the cohort had a serious outcome by 30 days after index
ED visit. In multivariate analysis, we found no significant difference in risk of events (adjusted
odds ratio 1.09; 95% confidence interval 0.90-1.31; p=0.387).

Conclusion: In older adults with syncope, a prior history of syncope within the year does not
increase the risk for serious 30-day events.

Trial registration number:

Introduction

Syncope, defined as a transient loss of consciousness and postural tone followed by
complete, spontaneous return to neurological baseline,! is a common reason to visit the
emergency department (ED), representing over 740,000 annual visits.2 It is important to
determine the etiology of syncope for multiple reasons, including prevention of adverse
outcomes as well as quality of life issues. Unfortunately, up to 50% of patients will not have
a diagnosis. Approximately 20% of patients with syncope will experience another syncopal
event within two years.1:3

There are mixed data regarding the potential severity of illness of those with recurrent
syncope. On the one hand, a negative evaluation during the first episode can suggest that
patients with recurrence may be at lower risk of having a serious etiology, such as vasovagal
syncope. Conversely, recurrences might portend a more serious etiology not discovered
during a preliminary evaluation and might suggest the need for more detailed testing.
Recurrent syncopal episodes have been associated with increased risk of fractures and lower
quality of life,% but it is unknown if recurrence itself is a risk factor or may help identify the
underlying cause.

The primary goal of this study was to determine whether older adults with recurrent syncope
have a higher likelihood of 30-day serious events than patients experiencing their first
episode of syncope.
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We conducted a pre-specified secondary analysis of a large, multicenter, prospective cohort
study to derive and validate a novel risk prediction model for 30-day death or serious cardiac
outcomes in older adults with unexplained syncope (ClinicalTrials.gov identifier ). The
study was approved by the institutional review boards at all sites and written, informed
consent was obtained from all participating subjects.

Eligible patients were = 60 years of age with a complaint of syncope or near-syncope at 11
academic EDs across the United States. Exclusion criteria were as follows: intoxication,
medical or electrical intervention to restore consciousness, inability or unwillingness to
provide informed consent or follow-up information. Patients with a presumptive cause of
loss of consciousness due to seizure, stroke or transient ischemic attack, or hypoglycemia
were also excluded. The full study protocol has been published elsewhere.>

All patients underwent standardized history, physical examination, laboratory testing, and
12-lead ECG testing. Additional testing and patient disposition were directed by the treating
clinical providers. We conducted 30-day patient follow-up using previously described
methods,8 including a review of the electronic medical records by local research personnel
to evaluate for serious outcomes within 30 days from the index ED evaluation. Additionally,
we called enrolled patients at 30 days to identify out-of-hospital deaths, ED visits, and
hospitalizations that occurred outside of the study sites.

Data variables collected were consistent with reporting guidelines for ED based syncope
research (table 1).” We collected data on comorbid factors such as a history of syncope. Data
on current medications were organized by class of drug and included beta-blockers, calcium
channel blockers, and other antiarrhythmic agents (e.g., amiodarone). Heart murmur on
examination was marked as present, absent, or not assessed. ECG interpretations were based
on the first ECG obtained in the ED and were abstracted by one of five research study
physicians who were blinded to all clinical data.

Recurrent syncope was defined by patient report of one or more episodes(s) of syncope in
the past year. An answer of “don’t recall” was categorized as no prior episode.

The primary outcome was a composite endpoint of a serious clinical outcome, which is
defined as any of the following: a significant arrhythmia (ventricular fibrillation,
symptomatic ventricular tachycardia longer than 30 seconds, sick sinus syndrome, sinus
pause longer than 30 seconds, Mobitz Il heart block, complete heart block, symptomatic
supraventricular tachycardia, or symptomatic bradycardia <40 beats per minute),8
myocardial infarction, cardiac intervention, new diagnosis of structural heart disease, stroke,
pulmonary embolism, aortic dissection, subarachnoid hemorrhage, cardiopulmonary
resuscitation, internal hemorrhage/anemia requiring transfusion, recurrent syncope/fall
resulting in major traumatic injury, and death within 30 days. Our secondary outcome

evaluated only 30 day cardiac arrhythmias as cardiac causes of syncope increases with age.
9,10
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Data analyses were performed using the R package (R Foundation for Statistical Computing,
Vienna, Austria. https://www.R-project.org/).Patient characteristics are described as number
and percentage or mean and SD. Differences between categorical variables are analyzed
with a chi-square test or Fisher’s exact test and differences between continuous variables
with two sample t-tests. Significance was defined as p<0.05, and the results of the
multivariate logistic regression model are presented as adjusted ORs with 95% Cls. Our
primary analysis compared those with prior syncope to those without in an adjusted logistic
regression, with gender, race, history of congestive heart failure, history of coronary artery
disease, history of arrhythmia, abnormal ECG, dyspnea, hypotension, and physician risk
assessment in the models.

There were 6930 eligible subjects and 3686 (53.1%) of these consented and enrolled in the
study. Of those consented and enrolled, 3580 subjects had complete follow up and
information on recurrent syncope data (Figure 1). Of these, 2299 (64.2%) did not have any
prior episodes, 498 (13.9%) subjects had 1 prior episode while 771 (21.5%) had more than 1
prior episode within the past year. Subjects had a mean age of 72.8 + 9.0 years old, 1848
(51.6%) were male, and 2973 (83.5%) were white. Overall 1281 (35.8%) reported a history
of a prior syncopal event. Compared to patients without prior syncope, patients with prior
syncope had more comorbidities, and symptoms of dyspnea, hypotension, and an abnormal
ECG8 compared to those without a prior syncopal event (Table 1).

Overall, there were 657(18.4%) significant events at 30 days, 266 (20.8%) in those with
prior syncope and 391 (17.0%) in those without (p=0.005); 30 day death occurred in 44
patients (1.2%) (Table 2). In univariate testing, recurrent syncope was a predictor of 30 day
serious outcomes (unadjusted OR, 1.28, 95% CI 1.07-1.52). However, in multivariable
modeling after adjusting for confounders, recurrent syncope was not an independent
predictor of 30 day serious outcomes (adjusted OR 1.09, 95% CI1 0.90-1.31) (Table 2). In
secondary analysis, there were 307 (8.6%) serious cardiac arrhythmias. Compared to those
without previous syncope, patients with recurrent syncope were more likely to have a
serious event (unadjusted odds ratio 1.50, 95% CI 1.18-1.90). After adjusting for
confounders, we found there was no association of recurrent syncope for serious cardiac
arrhythmias (aOR 1.29, 95% CI1 0.99-1.66) (Table 3). When stratifying by number of
recurrent syncope episodes (either one previous episode, or more than 1 previous episode) in
multivariate analysis, there was no association with 30 day serious outcomes (supplementary
table). However, there was an association of serious cardiac arrhythmias with a single
recurrent syncopal episode (supplemental tables).

Discussion:

In this cohort of older patients with syncope in the emergency department, we found that
over 30% of the population reported having one or more syncopal events in the preceding
year. This is higher than previous evaluations of syncope, which has been estimated between
2 to 20% over a lifetime.%1213 This may be due to the older age of our population. The risk
of adverse cardiovascular events was higher in those with a previous reported history of
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https://www.r-project.org/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Chang et al.

Page 5

syncope. However, after adjusting for other risk factors, this increased risk was attenuated.
Thus, isolated history of syncope should not be considered an independent risk factor; rather,
a patients’ risk of cardiovascular disease should be the most important part of the
assessment. However, it is critical to note that although the predictive value of recurrent
syncope may not be independently predictive, when used in clinical practice, it still serves as
a marker of a poor prognosis (even if it can be explained by other risk factors).

There is conflicting literature on the significance of recurrent syncope. Previous literature
has shown that the most common cause of syncope is vasovagal, which is mostly benign but
presents at a younger age.14 Older patients may not be as straightforward. Chen et al.
evaluated patients referred to an electrophysiology service for syncope and found that older
patients often were more likely to have multiple causes of their syncope.1® Bennett et al.
include risk factors for high risk syncope as those over the age of 60 with previous cardiac
history. Sheldon et al. found that older patients were more likely to have cardiac causes of
syncope, including complete heart block, SVT, and VT with a median of two syncopal
spells.10 Longitudinal studies show that those with recurrent syncope tends to have worse
prognosis. One recent paper found that in 27 of 110 patients with prior syncope had a
diagnostic event within a 4 week monitoring period upon repeat presentation.1® Ruwald et
al. evaluated recurrent syncope patients in a Danish registry and found that recurrent
syncope was associated with a 3.2-fold increased risk in 30-day and 1-year mortality
compared to first time syncope.13

These data are in contrast with prior emergency department-based studies, which may be a
different population of undifferentiated syncope. Numeroso et al. evaluated 347 patients with
syncope of undetermined origin and found that almost half of patients determined to have
intermediate or high risk syncopal criteria had previous episodes, yet recurrent syncope was
not an independent predictor of adverse events. In the derivation cohort of the San
Francisco syncope rule, 16.5% of patients with a serious outcome had a history of syncope
versus 18.3% of those without a serious outcome, and the group did not find that it was an
independent predictor of adverse events.18 Grossman et al. conducted a decision rule that
incorporated “multiple syncopal episodes within the last 6 months” as a risk factor for
adverse events, but only found it in 6% of those with a serious outcome had a history of
recurrent syncope versus 14% in those without a serious outcome.

There are some limitations that must be acknowledged. Despite rigorous methodology, we
cannot be sure that we detected all serious cardiac events that occurred. However, the
definition of serious cardiac arrhythmia included arrhythmias that were symptomatic making
it likely that these patients would have come to medical attention. The study was a
convenience sample of patients and thus sampling bias may occur, and the incidence of both
recurrent syncope and serious cardiac arrhythmia in our study may be different than actual
practice. We did not use an adjudicated definition of recurrent syncope but rather relied on
patient self-report without confirmation and detailed record review; however this mirrors
what is done in clinical practice. Thus it might be seen as a methodological weakness or
enhancing generalizability.

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.
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In older adults presenting to the ED with syncope, a prior history of syncope does not
increase the risk for adverse 30-day events, and should not be considered an independent
risk factor, but perhaps another sign for those with cardiovascular risk factors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Funding Sources and Support:

This work was supported by a grant from the National Heart Lung and Blood Institute (Grant Number NIH R01 HL
111033). The funding organization had no role in the design and conduct of the study; collection, management,
analysis, and interpretation of the data; and preparation, review, or approval of the manuscript. The contents do not
necessarily represent the official views of the National Institutes of Health.

Research reported in this publication was supported by the National Heart, Lung, and Blood Institute of the
National Institutes of Health under award RO1IHL111033.

References

1.

Shen W-K, Sheldon RS, Benditt DG, Cohen MI, Forman DE, Goldberger ZD, Grubb BP, Hamdan
MH, Krahn AD, Link MS, Olshansky B, Raj SR, Sandhu RK, Sorajja D, Sun BC, Yancy CW. 2017
ACC/AHA/HRS Guideline for the Evaluation and Management of Patients With Syncope: A Report
of the American College of Cardiology/American Heart Association Task Force on Clinical Practice
Guidelines, and the Heart Rhythm Society. Circulation 1 2017:CIR.0000000000000499. doi:
10.1161/CIR.0000000000000499.

. Sun BC, Emond JA, Camargo CA. Characteristics and admission patterns of patients presenting

with syncope to U.S. emergency departments, 1992—-2000. Acad Emerg Med Off J Soc Acad Emerg
Med 2004;11(10):1029-1034. doi:10.1197/j.aem.2004.05.032.

. Runser LA, Gauer R, Houser A. Syncope: Evaluation and Differential Diagnosis. Am Fam

Physician 2017;95(5):303-312. [PubMed: 28290647]

. Sun BC. Quality-of-Life, Health Service Use, and Costs Associated With Syncope. Prog Cardiovasc

Dis 2013;55(4):370-375. doi:10.1016/j.pcad.2012.10.009. [PubMed: 23472773]

. Nishijima DK, Laurie AL, Weiss RE, Yagapen AN, Malveau SE, Adler DH, Bastani A, Baugh CW,

Caterino JM, Clark CL, Diercks DB, Hollander JE, Nicks BA, Shah MN, Stiffler KA, Storrow AB,
Wilber ST, Sun BC. Reliability of clinical assessments in older adults with syncope or near syncope.
Acad Emerg Med Off J Soc Acad Emerg Med 2016;23(9):1014-1021. doi:10.1111/acem.12977.

. Nicks BA, Shah MN, Adler DH, Bastani A, Baugh CW, Caterino JM, Clark CL, Diercks DB,

Hollander JE, Malveau SE, Nishijima DK, Stiffler KA, Storrow AB, Wilber ST, Yagapen AN, Sun
BC. Minimizing Attrition for Multisite Emergency Care Research. Acad Emerg Med Off J Soc
Acad Emerg Med 2017;24(4):458-466. doi:10.1111/acem.13135.

. Sun BC, Thiruganasambandamoorthy V, Cruz JD, Consortium to Standardize ED Syncope Risk

Stratification Reporting. Standardized reporting guidelines for emergency department syncope risk-
stratification research. Acad Emerg Med Off J Soc Acad Emerg Med 2012;19(6):694-702. doi:
10.1111/j.1553-2712.2012.01375.X.

. Nishijima DK, Lin AL, Weiss RE, Yagapen AN, Malveau SE, Adler DH, Bastani A, Baugh CW,

Caterino JM, Clark CL, Diercks DB, Hollander JE, Nicks BA, Shah MN, Stiffler KA, Storrow AB,
Wilber ST, Sun BC. ECG Predictors of Cardiac Arrhythmias in Older Adults With Syncope. Ann
Emerg Med 12 2017. doi:10.1016/j.annemergmed.2017.11.014.

. Bennett MT, Leader N, Krahn AD. Recurrent syncope: differential diagnosis and management.

Heart 2015;101(19):1591-1599. doi:10.1136/heartjnl-2014-306627. [PubMed: 26363043]

10. Sheldon RS, Sheldon AG, Connolly SJ, Morillo CA, Klingenheben T, Krahn AD, Koshman M-L,

Ritchie D, for the Investigators of the Syncope Symptom Study and the Prevention of Syncope

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Chang et al.

11.

12.

13.

14.

15.

16.

17.

18.

Page 7

Trial. Age of First Faint in Patients with Vasovagal Syncope. J Cardiovasc Electrophysiol
2006;17(1):49-54. doi:10.1111/j.1540-8167.2005.00267.x. [PubMed: 16426400]

The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement:
guidelines for reporting observational studies | The EQUATOR Network. http://www.equator-
network.org/reporting-guidelines/strobe/.Accessed November 24, 2017.

Sun BC, Derose SF, Liang L-J, Gabayan GZ, Hoffman JR, Moore AA, Mower WR, Mangione
CM. Predictors of 30-day serious events in older patients with syncope. Ann Emerg Med
2009;54(6):769-778.e1-5. doi:10.1016/j.annemergmed.2009.07.027. [PubMed: 19766355]

Ruwald MH, Numé A-K, Lamberts M, Hansen CM, Hansen ML, Vinther M, Kober L, Torp-
Pedersen C, Hansen J, Gislason GH. Incidence and Influence of Hospitalization for Recurrent
Syncope and Its Effect on Short-and Long-Term All-Cause and Cardiovascular Mortality. Am J
Cardiol 2014;113(10):1744-1750. doi:10.1016/j.amjcard.2014.02.035. [PubMed: 24698464]
Ganzeboom KS, Mairuhu G, Reitsma JB, Linzer M, Wieling W, Van Dijk N. Lifetime Cumulative
Incidence of Syncope in the General Population: A Study of 549 Dutch Subjects Aged 35-60
Years. J Cardiovasc Electrophysiol 2006;17(11):1172-1176. doi:10.1111/j.
1540-8167.2006.00595.x. [PubMed: 17074006]

Chen LY, Gersh BJ, Hodge DO, Wieling W, Hammill SC, Shen W-K. Prevalence and Clinical
Outcomes of Patients With Multiple Potential Causes of Syncope. Mayo Clin Proc 2003;78(4):
414-420. doi:10.4065/78.4.414. [PubMed: 12683693]

Locati ET, Moya A, Oliveira M, Tanner H, Willems R, Lunati M, Brignole M. External prolonged
electrocardiogram monitoring in unexplained syncope and palpitations: results of the SYNARR-
Flash study. Europace 2016;18(8):1265-1272. doi:10.1093/europace/euv31l. [PubMed:
26519025]

Numeroso F, Mossini G, Giovanelli M, Lippi G, Cervellin G. Short-term Prognosis and Current
Management of Syncopal Patients at Intermediate Risk: Results from the IRiS (Intermediate-Risk
Syncope) Study. Acad Emerg Med 2016;23(8):941-948. doi:10.1111/acem.13013. [PubMed:
27178670]

Quinn JV, Stiell IG, McDermott DA, Sellers KL, Kohn MA, Wells GA. Derivation of the San
Francisco Syncope Rule to predict patients with short-term serious outcomes. Ann Emerg Med
2004;43(2):224-232. d0i:10.1016/S0196-0644(03)00823-0. [PubMed: 14747812]

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.


http://www.equator-network.org/reporting-guidelines/strobe/
http://www.equator-network.org/reporting-guidelines/strobe/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuely Joyiny

Chang et al.

Screened
n= 10,306

Page 8

_| Not Eligible:

Eligible
n=6,930

n=3,376

k4

A

y

Cons

ented

n= 3,686

Not Enrolled: n= 3,244
» 2,486 Patient refusal
* 124 RA unavailable
* 96 Provider request
* 16 PI withdrawal
« 522 Other

Base Cohort
n= 3,581

1. No serious outcomes & lost to follow-up
2. Withdrawn from study
3. Did not have chart review

n=105

A

r

Final Cohort
n=23,580

Figure 1.

CONSORT diagram

v

Missing recurrent syncope information
n=]

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Chang et al.

Study Cohort Characteristics

Table 1.

Demographic variables Overall cohort No prior episodes | Recurrent syncope | P value
N=3580 N=2299 N=1281
N (%) N (%) N (%)

Age, mean (SD) 72.8 (9.0) 72.8 (9.0) 72.7 (9.0) 0.766
Age 0.751
60 to <70 1539 (43.0) 997 (43.4) 542 (42.3)
70 to <80 1155 (32.3) 727 (31.6) 428 (33.4)
80 to <90 729 (20.4) 473 (20.6) 256 (20.0)
90+ 157 (4.4) 102 (4.4) 55 (4.3)
Length of Stay (hours)
Admitted, mean (SD) 96.8 (110.4) 95.84 (125.20) 98.29 (84.40) 0.685
Observed, mean (SD) 36.5(38.6) 34.43 (34.51) 40.74 (45.58) 0.005
Discharged, mean (SD) 9.4 (40.0) 8.96 (33.50) 10.26 (51.29) 0.687
Gender 0.820
Female 1732 (48.4) 1109 (48.2) 623 (48.6)
Male 1848 (51.6) 1190 (51.8) 658 (51.4)
Race 0.778
White or Caucasian 2973 (83.5) 1909 (83.7) 1064 (83.2)
Black or African American 478 (13.4) 305 (13.4) 173 (13.5)
Asian 41(1.2) 27 (1.2) 14 (1.1)
Other 67 (1.9) 39 (1.7) 28 (2.2)
Co-Morbidities

Congestive Heart Failure 449 (12.5) 251 (10.9) 198 (15.5) <0.001

Coronary Artery Disease 979 (27.4) 592 (25.8) 387 (30.3) 0.004
Arrhythmia 802 (22.4) 471 (20.5) 331 (25.9) <0.001
Dyspnea 747 (21.4) 417 (18.6) 330 (26.3) <0.001
Hypotension 382 (10.7) 207 (9.0) 175 (13.7) <0.001
Abnormal ECG 1948 (55.4) 1206 (53.4) 742 (59.0) 0.001
Physician Risk Assessment, mean (SD) | 9.2 (13.2) 8.8 (12.5) 9.8 (14.3) 0.027

Abnormal ECG includes: any non sinus rhythm, left ventricular hypertrophy, bundle branch blocks, or interval prolongation

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.
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Table 2:

Unadjusted and adjusted regression models predicting 30 day serious outcomes

Unadjusted OR | 95% CI Adjusted OR | 95% CI
Recurrent Syncope 1.28 (1.07,1.52) | 1.09 (0.90, 1.31)
Gender (male) 141 (1.19,1.68) | 1.20 (0.99, 1.45)
Race (not White) 0.72 (0.56,0.91) | 0.74 (0.57, 0.97)
History of Congestive Heart Failure | 2.06 (1.65,2.58) | 1.37 (1.05, 1.77)
History of Coronary Artery Disease | 1.53 (1.28,1.84) | 0.99 (0.80, 1.22)
History of Arrhythmia 2.61 (2.17,3.13) | 2.04 (1.66, 2.49)
Abnormal ECG 2.27 (1.89,2.74) | 1.75 (1.42, 2.15)
Dyspnea 1.81 (1.49,2.20) | 1.76 (1.43, 2.16)
Physician Risk Assessment 1.03 (1.02,1.04) | 1.03 (1.02, 1.03)
Hypotension 1.85 (1.44,2.34) | 1.64 (1.25,2.13)

Page 10

Serious outcome defined as any: significant arrhythmia (ventricular fibrillation, symptomatic ventricular tachycardia longer than 30 seconds, sick
sinus syndrome, sinus pause longer than 30 seconds, Mobitz 11 heart block, complete heart block, symptomatic supraventricular tachycardia, or
symptomatic bradycardia <40 beats per minute), myocardial infarction, cardiac intervention, new diagnosis of structural heart disease, stroke,

pulmonary embolism, aortic dissection, subarachnoid hemorrhage, cardiopulmonary resuscitation, internal hemorrhage/anemia requiring

transfusion, recurrent syncope/fall resulting in major traumatic injury, and death within 30 days
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Unadjusted and adjusted regression models predicting 30 day cardiac arrhythmias

Table 3:

Unadjusted OR | 95% CI Adjusted OR | 95% CI
Recurrent Syncope 1.50 (1.18,1.90) | 1.29 (0.99, 1.66)
Gender (male) 1.31 (1.03,1.66) | 1.08 (0.83,1.39)
Race (not White) 0.55 (0.37,0.79) | 0.65 (0.43,0.97)
History of Congestive Heart Failure | 2.16 (1.60,2.87) | 1.10 (0.79, 1.52)
History of Arrhythmia 6.32 (4.96,8.08) | 4.68 (3.60, 6.09)
Abnormal ECG 3.53 (2.66,4.77) | 2.32 (1.71,3.21)
Dyspnea 1.49 (1.13,1.93) | 1.41 (1.05, 1.87)
Physician Risk Assessment 1.02 (1.02,1.03) | 1.02 (1.01,1.02)
Hypotension 1.54 (1.09,2.13) | 1.30 (0.89, 1.86)

Am J Emerg Med. Author manuscript; available in PMC 2020 May 01.

Page 11



	Abstract
	Introduction
	Methods
	Results:
	Discussion:
	References
	Figure 1
	Table 1.
	Table 2:
	Table 3:



