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Abstract

e is the dominant risk factor for atrial
fibrillation; Etiology comparative study

La edad es el factor de riesgo dominante de fibrilacion auricular; estudio comparativo de etiologia
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trial fibrillation is the most common ar-

rhythmia in elderly persons and a potent

risk factor for stroke. It is characterized
by a steeply increasing prevalence with advancing age.

Objective- The aims of this study were to investigate the
prevalence of atrial fibrillation (AF) and its risk factors in
compare with advancing age.

Research design and methods- A cross-sectional study
was carried out on one hundred eleven patients were di-
agnosed with atrial fibrillation admitted in the internal
medical department and coronary care unitin Al- Ramadi
Teaching Hospital in the period from 1st of May to 1st
of August 2019. All participants answered questionnaires
for history of medical illness (hypertension, diabetes mel-
litus (DM), cardiovascular disease, chronic chest infec-
tion, hyperthyroidism, smoking and alcohol intake and
full physical examinations that included particularly blood
pressure measurement and cardiovascular examination.
Investigations including ECG, echocardiography and fasting
glucose and HbAlc. Patients are arranged in four age
groups. The presences of known risk factors were record-

ed. Correlation was examined between the number of
patients suffering from AF in each age group in men and
women and risk factors. A p value < 0.05 were considered
statistically significant.

Results- In a total of one hundred eleven patients with
atrial fibrillation 60 patients (54%) were men & 51 (46%)
were women. Their mean age was 60.3 years with SD+
14.1. The study revealed that the numbers of AF patients
were steeply increased in parallel with advancing age
and that the numbers of men were more than women
There was a positive correlation between prevalence o
AF patients and numbers of AF risk factors. Advancing
age, hypertension, heart failure and ischemic heart dis
ease were the most common risk factors affecting the
prevalence of AF.

Conclusions- Advancing age and non-valvular heart dis-
eases are the most common risk factors. The prevalence of
atrial fibrillation is more common among men than women.

Keywords: atrial fibrillation, advancing age, risk factors.

a fibrilacion auricular es la arritmia mas comudn

en las personas mayores y un potente factor

de riesgo de accidente cerebrovascular. Se car-
acteriza por una prevalencia cada vez mayor con la edad.

OBJETIVO- Los objetivos de este estudio fueron investigar
la prevalencia de fibrilacion auricular (FA) y sus factores de
riesgo en comparacion con la edad avanzada.

DISENO Y METODOS DE LA INVESTIGACION- Se realizo
un estudio transversal en ciento once pacientes diagnos-
ticados de fibrilacion auricular ingresados en el servicio
médico interno y unidad coronaria del Hospital Universita-
rio Al-Ramadi en el periodo del 1 de mayo al 1 de agosto.
2019. Todos los participantes respondieron cuestionarios
sobre antecedentes de enfermedades médicas (hiperten-
sion, diabetes mellitus (DM), enfermedad cardiovascular,
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Introduction

infeccion cronica del pecho, hipertiroidismo, tabaquismo y
consumo de alcohol y exdmenes fisicos completos que in-
cluyeron particularmente la medicién de la presion arterial
y el examen cardiovascular. Investigaciones que incluyen
ECG, ecocardiografia y glucemia en ayunas y HbA1c. Los
pacientes estan distribuidos en cuatro grupos de edad. Se
registré la presencia de factores de riesgo conocidos. Se
examind la correlacion entre el numero de pacientes que
padecen FA en cada grupo de edad en hombres y mujeres
y los factores de riesgo. A p un valor <0,05 se considerd
estadisticamente significativo.

RESULTADOS- En un total de ciento once pacientes con fi-
brilacién auricular, 60 pacientes (54%) eran hombres y 51
(46%) muijeres. Su edad media fue de 60,3 afios con DE
+ 14,1. El estudio revel6 que el nimero de pacientes con
FA aumento considerablemente en paralelo con el avance
de la edad, y que el niumero de hombres era mas que de
mujeres. Hubo una correlacion positiva entre la prevalen-
cia de pacientes con FA y el nimero de factores de riesgo
de FA. La edad avanzada, la hipertension, la insuficiencia
cardiaca y la cardiopatia isquémica fueron los factores de
riesgo mas comunes que afectaron la prevalencia de FA.

CONCLUSIONES- La edad avanzada y las cardiopatias no
valvulares son los factores de riesgo mas comunes. La
prevalencia de la fibrilacion auricular es mas comun entre
los hombres que entre las mujeres.

Palabras clave: fibrilaciéon auricular, edad avanzada, facto-
res de riesgo.

Atrial fibrillation (AF) is the predomi-
nant type of sustained cardiac ar-
rhythmia affecting 1-2% in the gen-
eral population and has been associated with significant
morbidity, especially stroke and heart failure, as well as
increased mortality and a reduction in quality of life'2,

Moreover, due to increases in life expectancy in developed
countries, with increases in the prevalence of cardiovascu-
lar disease, several studies suggest rising prevalence of AF
and its overall global burden in the next 30 years®.

Atrial fibrillation now is affecting up to 3 % of the West-
ern populations with the age of 20 years and older. And
as predicted, according to the latest studies, the affected
cases would rise to about 16 million in the USA and 30
million in the European Union by the beginning of 20504°.

Additionally, what makes it important to have an accurate
population screening, is the undeniably huge number of
patients who have been diagnosed of AF during routine
clinical exams®’.

In addition to age, there are other factors that affects the
development of AF, including central obesity, male gender,

thyroid disease, some cardiovascular diseases such as pre-
vious heart failure and hypertension®.

The latest results of popular screening for AF states that
its predominance varies amongst populations, as the data
collected from England and Wales shows 0.4% of woman
and 0.7% of men affected are aged 45-54, and these es-
timations obviously rise to about 7% of woman and 9%
of men by age 75-84°.

While in America, 1.6-2.6% of adults are labeled to have
a variety of 0.5% in people aged 40 years and younger to
5% in people aged 65 years and older and about 10% of
people aged 80 years and older'-'2,

This study was carried out to assess the prevalence of AF
versus advancing age and the presence of risk factors
among them in Al-Anbar Province, west of Iraq.

his study encompasses 111 patients who were

diagnosed with atrial fibrillation (AF) and ad-

mitted to the Coronary Care Unit (CCU) and
medical ward at Al-Ramadi Teaching Hospital during the
period from the 15t of May 2019 till the 1+t of August
2019. Sixty (54%) were men 51 (46%) were women in-
cluded in this study.

Patients were divided in four age groups and each group
was subdivided into males and females where the range
of first group was 20-34, the second one was 35-49, the
third group 50-64 and finally the fourth group was more
than 64 years as mentioned in table 2.

Data were collected from all participants on the follow-
ing socio-demographic indicators and health variables
through hospital interviews:

Age, gender, residence and self-reported: Hypertension,
hyperlipidemia, diabetes, pre-existing coronary heart dis-
ease or other cardiovascular disease, chronic chest infec-
tion, hyperthyroidism, current smoking and current alco-
hol intake).

Full physical examinations that included particularly blood
pressure measurement, cardiovascular examination and
respiratory examination.

The medical ethics committee of Al-Anbar Medical Col-
lege, approved the study, and all participants gave writ-
ten informed consent to participate in the study and was
carried out in agreement with the Declaration of Helsinki.

The diagnosis of hypertension in hospital was defined as
the use of antihypertensive drugs or elevated blood pres-
sure values, with mean blood pressure (calculated from
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at least 2 measurements done on at least 2 separate days
of hospital stay) =140 mmHg systolic and/or 90 mm Hg
diastolic. Blood pressure (BP) measurements were per-
formed by trained medical personnel using (MDF instru-
ment sphygmomanometer CE 0197) Hypertension was
defined as systolic blood pressure =140 mmHg, diastolic
blood pressure =90 mmHg, or any use of antihypertensive
medications's.

HF was diagnosed based on typical history and physical
examination findings along with echocardiographic evi-
dence of myocardial dysfunction. Left ventricular ejection
fraction (LVEF) was evaluated by echocardiography using
the Simpson method or visually.

IHD was diagnosed based on typical history and/or pre-
vious acute coronary syndrome. Valvular disease and
cardiomyopathy was diagnosed by echocardiography.
Hypercholesterolemia was defined as total cholesterol
level above 190 mg/dL and low-density lipoprotein (LDL)
cholesterol level above 115 mg/dL or previously initiated
lipid-lowering treatment. The diagnosis of thyroid disease
was based on history or ascertained by abnormal thyroid
function test (TSH, T3 and T4).

Diabetes was defined as fasting serum glucose level above
125 mg/dL on 2 separate occasions, serum glucose level
above 199 mg/dL in a random sample with clinical symp-
toms of diabetes or at 2 h of the oral glucose tolerance
test, HbA1c above 6.5% or self-reported diabetes (taking
insulin and/or an oral hypoglycemic agent at the current
examination'.

Alcohol intake was ascertained by self-report and catego-
rized as the weekly alcohol consumption >90 g ethanol.
Smoking was ascertained by self-report. Chest infection
was diagnosed by clinical features, and chest x-ray findings.

AF is diagnosed on the basis of a history of AF diagnosed
by a physician and/or evidence of AF on the 12-lead rest-
ing ECG performed during the study, which lasts for 10
seconds. For this evaluation, all ECGs were interpreted by
cardiologists, The 12-lead resting ECG was done by (Bio-
net CardioCare 2000 quick guide made in Japan).

AF diagnosed on the basis of surface ECG is defined as
absolutely irregular R peak intervals and an absence of P
waves with a clear beginning and end'.

Statistical Analysis

Statistical analysis was done by SPSS 18.0 (Statistical pack-
age for the social sciences, SPSS Inc, Chicago, IL, U.S.A.)
for Windows. Continuous variables are presented as
mean (SD), and categorical variables are reported as pro-
portions. Correlation analysis for categorical variables was
done by chi-square test and for continuous variables by
Student’s T-tests. A p value <0.05 was considered statisti-
cally significant.

n this cross-sectional study a total of (111) patients

suffering from atrial fibrillation (AF), sixty (54%)

were men and 51 (46%) were women. The mean
age group of males (61.8) was higher than that of women
(58.7) as shown in table 1.

Table (1): Distribution of sample according to age and their SD:

Age Range of age Mean age SD
All 22-87 60.3 14.1
Men 22-87 61.8 15
Women 23-80 58.7 13

The prevalence of AF were increased with advancing age
as evident in table 2 were patient older than 64 lie a high
rank in the list.

Table 2: No. of AF patients among 4 age groups

Range (year) Male Female | Total % of total
20-34 5 4 9 8.2
35-49 6 9 15 13.5
50-64 21 21 42 37.8
> 64 28 17 45 40.5
Total 60 51 111 100

The chi square correlation test in table 3 showed statis-
tically significant correlation (p<0.005) between the sex
(male or female) and the age, i.e when the age was in-
creased, the number of patients will increased also.

Table 3 Distribution of risk factor according to age and gender.

Age | 1risk factor |2 risk factors|3 risk factors f>actr:)srs Total
(Yrs) M w M w M W MW No %
20-34| 3 4 1 0 10 0 0 9 81
3549| 3 6 1 3 2 0 0 0 |15 135
50-64| 9 6 8 7 1 6 3 2 |42 378
>64 9 3 7 2 6 6 6 6 |45 405
24 19 17 12 10 12 9 8 0
Total |51 6% 17.1%|153 108%|o%  108%[s1%  7.2%|1! 100%

Chi-square x? =18.71
df=6 (degree of freedom)
p value= 0.005 significant

HT is the common risk factor followed by heart failure and
ischemic heart disease. Pericarditis, thyroid disease, car-
diomyopathy and interestingly valvular heart disease had
the least prevalence among the studied group. Table 4




Table 4: Overall Frequency & percentage of risk factors

among 111 AF patients.

Risk Factors Frequency Percentage (%)
male | female | Total

HT 39 27 57 51.4
HF 22 18 40 36.0
IHD 16 16 32 28.8
DM 19 10 29 26.1
Smokers 24 7 31 27.9
VHD 2 1 3 27
CMP 1 2 3 27
Pericarditis 1 0 1 0.9
Alcohol 4 0 4 3.6
Chest infection 7 7 14 12.6
Idiopathic 12 9 21 18.9
Thyroid disease 2 0 2 18
> one RF 34 32 66 59.5

he mean age of the studied patients was 60.3

years SD = 14.1, this is more than that re-

ported by Wafer A. Dabdoob et al which was
55.6+15.38 and is less than that reported by (Luis Cea-
Calvo et. al.) & (Alan S. Go, et al) '®'7], which was 71.2
year SD (= 12.2), probably because of presence of risk fac-
tors associated with bad medical care in the community.

The study showed that 60 patients (54 %) were males and
51 (46%) were females, this differs slightly from that re-
ported by (Alan S. Go, et al) '), in which 56.7% male and
43.4% female and is in keeping with the data from the
Framingham study which revealed that men had 1.5-fold
risk of developing AF than women.l'®

Regarding age groups distribution in the present study
21.7% of patients were younger than 50 years while in
(Alan S. Go, et al)'” only 10% are younger than 55 years,
probably this is related to higher prevalence of myocardial
diseases in our society.

In concern with the age; the incidence of AF increase
with increasing age & highest percent (40.5%) was in
those who are older than 64 years, this is in agreement
with (Alan S. Go, et al) study which reported that 1.85
million (82%) of United States adults with AF are 65
years or older'”

The current study showed that 43 patients (38.7%) were
having one risk factor, 29 patients (26.2%) having two
risk factors, while 22 patients (19.8%) having 3 risk fac-
tors, 17 patients (15.3%) having more than 3 risk factors.

Regarding the difference between male and female within
the same age group. There was a significant statistical dif-
ference between number of AF patients suffering from
hypertension, cardiomyopathy, chest infection, patients
with >3 risk factors & advancing age, P value < 0.05, table
3, table 4.

This study showed that the prevalence of valvular heart
disease was low (2.7%) compared to higher percentage
of case of ischemic heart disease (28.8%) and conges-
tive heart failure (36%). This is in contrast with Alan S.
Go et al'’. The higher incidence of ischemic heart disease
among patients with atrial fibrillation can be attributed
to stress of life, late detection and bad management of
hypertension diabetes and coronary heart disease.

As shown in table 4 which revealed overall frequency
and percentage of risk factors among studied patients
we found that: hypertension 66 (51.4%), heart failure
40 (36%), ischemic heart disease 32 (28.8%), smoking
31 (27.9%), diabetes mellitus 29 (26.1%), idiopathic 21
(18.9%), chest infection 14 (12.6%), alcohol 4 (3.6%),
cardiomyopathy 3 (2.7%), valvular heart disease 3 (2.7 %),
thyroid disease 2 (1.8%) where appear that hypertension,
heart failure and ischemic heart disease are the most com-
mon risk factors.

Alan S. Go, MD, et al, found that adults with diagnosed
atrial fibrillation have; known valvular heart disease 4.9%,
previous ischemic stroke 8.9%, diagnosed heart failure
29.2%, Hypertension 49.3%, diabetes mellitus 17.1%,
previous coronary heart disease 34.6%, angina 21.8%,
and myocardial infarction 9.4%"’.

Chinese study showed single cause/factor analysis: ad-
vanced age accounted for 58.1%, hypertension 40.1%,
IHD 34.8%, HF 33.1%, rheumatic valvular disease 23.9%,
idiopathic AF 7.4 %, cardiomyopathy 5.4%, DM 4.1%,
sick sinus syndrome 3.2%, hyperthyroidism 2.5%, and
others 3.1%. Combined analysis showed that advanced
age and hypertension are the most common, followed by
IHD19. This is partially in agreement with that reported by
the current study.

In the current study a subset type of atrial fibrillation the id-
iopathic or lone atrial fibrillation comprise 18.9% of cases,
this is in contrast with that of Richard L. Page, M.D study
in which up to 45% of cases were belong to this type?*

Joon Hoon Jeong recorded that the most common risk
factor of AF was cardiac disease & after adjusting for oth-
er associated factors, as well as age and sex, diabetes and
hypertension remained significant predictors of AF?'.

Framingham Heart Study suggested that (14%) of the AF
risk in both men and women was attributable to hyper-
tension?22,

This study found that the prevalence of AF patients suffer-
ing more than one risk factor were 66 (59.5%) patients,
among them 29 (26.2%), 22 (19.8%), and 17 (15.3%)
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had, 2 risk factor, 3 risk factor, and > than 3 risk factors
respectively.

This discrepancy between this study and that reported
numbers mentioned above is most likely due to the pres-
ence of more than one risk factors, and/or to the severity
of diseases in these patients, to the small number of my
study or to the difference in the nature of study design.

AF was found to be directly proportional with aging. In
which, males aged 75-79 have double the domination
rate when compared to those aged 65-69, and even more
than 5 times compared to those aged 55-59.

Even though we still haven't accurately identified the ex-
act causes for these trends, we do think that it is partially
explained by the global population’s aging trends. Anoth-
er theory explaining the rising rate of AF, is that it's majorly
resulted due to vascular diseases caused by elevated blood
pressure, atherosclerosis, and other cardiac risk factors
which in return cause stiffness of arteries which results
in impaired diastolic function and atrial hypertrophy and
volume overload which finally leads to AF.

Study limitations

This study did not include a population screening, we only
focused on patients who were already admitted to coro-
nary care unit and so many patients with asymptomatic
AF were unfortunately missed.

[though there are many risk factors for
AF, like, valvular heart diseases, hyper-
tension, congestive heart failure, thy-
roid disease, diabetes mellitus and others, advanced age
is the main risk factor that promotes the development of
AF,and because AF is usually asymptomatic and consid-
ered the main risk factor for stroke it is highly important
to perform population screening to detect AF in old-aged
patients, especially those who already have other risk
factors, for early treatment which decreases the risk of
thromboembolic events.

Disclosure: Authors have no conflict of interest.

Funding: The authors did not receive any fund.

References

14.

H. Rutzen-Lopez, V. Khanna, and M. R. Reynolds, “Atrial fibrillation:
epidemiology, prognosis and therapy,” Minerva Medica, vol. 102, no.
3, pp. 187-207, 2011.

K. Abusada, S. B. Sharma, R. Jaldai et al., “Epidemiology and man-
agement of new-onset atrial fibrillation,” American Journal of Man-
aged Care, vol. 10, supplement, pp. S50-S57, 2004.

Wafer A. Dabdoob, Abdulbari Bener, Dhabia Al-Mohannadi, Moham-
med T. Numan, Hajar Al-Binali, Jassim Al-suwaidi, Epidimiology of
atrial fibrillation among Qatari patients admitted with various cardio-
vascular disorders. Saudi Med J 2007; Vol, 28(9)

Haim M, Hoshen M, Reges O et al. Prospective national study of the
prevalence, incidence, management and outcome of a large contem-
porary cohort of patients with incident non-valvular atrial fibrillation. J
Am Heart Assoc. 2015;4:e001486. doi: 10.1161/JAHA.114.001486.

H. Stefansdottir, T. Aspelund, V. Gudnason et al., “Trends in the inci-
dence and prevalence of atrial fibrillation in Iceland and future projec-
tions,” Europace, vol. 13, no. 8, pp. 1110-1117, 2011.

Gomez-Doblas JJ, Muniz J, Martin JJ, et al. Prevalence of atrial fibrilla-
tion in Spain. Rev Esp Cardiol (Engl Ed)2014;67:259-269.

Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the
management of atrial fibrillation developed in collaboration with
EACTS. Eur Heart J. 2016;37:2893-2962.

Williams B, Mancia G, Spiering W, et al. 2018 Practice guidelines for
the management of arterial hypertension of the European Society of
Hypertension (ESH) and the European Society of Cardiology (ESC) Eur
Heart J.2018;39:3021-3104.

United Nations Department of Economic and Social Affairs Population
Division. World population ageing: 1950-2050. UN, 2002.

Camm AJ, Kirchhof P, Lip GY, Schotten U, Savelieva I, Ernst S,et al:
Guidelines for the management of atrial fibrillation. The Task Force
for the Management of Atrial Fibrillation of the European Society of
Cardiology (ESC). Eur Heart J 2010; 31: 2369-429.

ACCF/AHA/HRS focused update on the management of patients with
atrial fibrillation (updating the 2006 guideline). A report of the Ameri-
can College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. Circulation 2011; 123: 104-23.

Flaker GC, Belew K, Beckman K, Vidaillet H, Kron J, Safford R, et al.
Asymptomatic atrial fibrillation: demographic features and prognos-
tic information from the Atrial Fibrillation follow-up Investigation of
Rhythm Management (AFFIRM) study. Am Heart J 2005;149: 657-63.

Wang J, Geiss LS, Cheng YJ, Imperatore G, Saydah SH, James C,
Gregg EW. Long-term and recent progress in blood pressure levels
among U.S. adults with diagnosed diabetes, 1988-2008. Diabetes
Care 2011; 34: 1579-81.

Diagnosis and classification of diabetes mellitus. Diabetes Care. 2010
Jan. 33 Suppl 1:562-9.

Camm AJ, Kirchhof P, Lip GY, et al.: Guidelines for the management
of atrial fibrillation: the Task Force for the Management of Atrial Fibril-
lation of the European Society of Cardiology (ESC). Eur Heart J 2010;
31:2369-429.

Luis Cea-Calvo, Josep Reddn, José V. Lozano, Cristina Fernandez-
Pérez, Juan C. Marti-Canales, José L. Llisterri, et al. On behalf of the
investigators of the PREV-ICTUS study. Prevalence of Atrial Fibrillation
in the Spanish Population Aged 60 Years or More. The PREV-ICTUS



http://www.ncbi.nlm.nih.gov/pubmed?term=Flaker GC%5BAuthor%5D&cauthor=true&cauthor_uid=15990749
http://www.ncbi.nlm.nih.gov/pubmed?term=Belew K%5BAuthor%5D&cauthor=true&cauthor_uid=15990749
http://www.ncbi.nlm.nih.gov/pubmed?term=Beckman K%5BAuthor%5D&cauthor=true&cauthor_uid=15990749
http://www.ncbi.nlm.nih.gov/pubmed?term=Vidaillet H%5BAuthor%5D&cauthor=true&cauthor_uid=15990749
http://www.ncbi.nlm.nih.gov/pubmed?term=Kron J%5BAuthor%5D&cauthor=true&cauthor_uid=15990749
http://www.ncbi.nlm.nih.gov/pubmed?term=Safford R%5BAuthor%5D&cauthor=true&cauthor_uid=15990749

17.

18.

19.

20.

21.

22.

23.

Study Rev. Esp Cardiol. 2007;60(6):616-24.

Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby JV, Singer
DE Prevalence of diagnosed atrial fibrillation in adults: national impli-
cations for rhythm management and stroke prevention: the Antico-
agulation and Risk Factors in Atrial Fibrillation (ATRIA) study. JAMA,
2001; 285:2370-5.

Donald M., Lloyd-Jones, Thomas J. Wang, Eric P. Leip, Martin G. Lar-
son, Daniel Levy, MD et al; Lifetime risk for development of atrial fibril-
lation. The Framingham Heart Study. Circulation 2004; 110(9):1042-
1046.

Retrospective investigation of hospitalized patients with atrial fibril-
lation in Mainland China Society of Cardiology, Chinese Medical As-
sociation. Chinese Medical Journal 2004; 117 (12):1763-1767.

Richard L. Page, Newly Diagnosed Atrial Fibrillation. N Engl J Med
2004;351:2408-16.

Joon Hoon Jeong. Prevalence of and Risk Factors for Atrial Fibrillation
in Korean Adults Older than 40 Years. J Korean Med Sci 2005; 20:
26-30.

Denis Roy, Mario Talajic, Stanley Nattel, D. George Wyse, Paul Dorian,
Kerry L. Lee, et al. Atrial Fibrillation and Congestive Heart Failure In-
vestigators: Rhythm control versus rate control for atrial fibrillation
and heart failure. N Engl J Med 2008; 358: 2667-77.

Haitham Noaman Al-Koubaisy. The Impact of Long Term Prognosis
of Troponine in High Risk Unstable Angina. IRAQI POSTGRADUATE
MEDICAL JOURNAL 2014;3: 306-309.


http://www.ncbi.nlm.nih.gov/pubmed?term=Go AS%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Hylek EM%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Phillips KA%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang Y%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Henault LE%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Selby JV%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Singer DE%5BAuthor%5D&cauthor=true&cauthor_uid=11343485
http://www.ncbi.nlm.nih.gov/pubmed?term=Singer DE%5BAuthor%5D&cauthor=true&cauthor_uid=11343485



