
International Journal of Cardiology 204 (2016) 133–141

Contents lists available at ScienceDirect

International Journal of Cardiology

j ourna l homepage: www.e lsev ie r .com/ locate / i j ca rd
Heart Failure in Africa, Asia, the Middle East and South America: The
INTER-CHF study
Hisham Dokainish a,⁎, Koon Teo a, Jun Zhu b,t, Ambuj Roy c, Khalid F. AlHabib d, Ahmed ElSayed e,
Lia Palileo-Villaneuva f, Patricio Lopez-Jaramillo g, Kamilu Karaye h,u, Khalid Yusoff i,v, Andres Orlandini j,
Karen Sliwa k, CharlesMondo l, Fernando Lanas m, Dorairaj Prabhakaran n, Amr Badr o,Mohamed Elmaghawry p,
Albertino Damasceno q, Kemi Tibazarwa r, Emilie Belley-Cote a, Kumar Balasubramanian a, Magdi H. Yacoub o,p,
Mark D. Huffman s, Karen Harkness a, Alex Grinvalds a, Robert McKelvie a, Salim Yusuf a,
On behalf of the INTER-CHF Investigators (Appendix 1):
a Population Health Research Institute, McMaster University, Hamilton, Canada
b Cardiovascular Institute and Fuwai Hospital, Peking Union Medical College, Beijing, China
c All India Institute of Medical Science, New Delhi, India
d King Fahad Cardiac Center, King Saud University, Riyadh, Saudi Arabia
e AlShaab Teaching Hospital, Khartoum, Sudan
f University of the Philippines, Manila, Philippines
g Fundacion Oftalmologica de Santander, (FOSCAL) and Medical School, Universidad de Santander (UDES), Bucaramanga, Colombia
h Bayero University, Kano, Nigeria
i UiTM Selayang, Selangor University, Cheras, Malaysia
j ECLA Foundation, Instituto Cardiovascular de Rosario, Argentina
k Hatter Institute for Cardiovascular Research in Africa, SAMRC, Faculty of Health Sciences, University of Cape Town, South Africa
l Mulago National Referral Hospital, Kampala, Uganda
m Universidad de La Frontera, Temuco, Chile
n Centre for Chronic Disease Control, New Delhi, India
o Hamad Medical Center, Doha, Qatar
p Aswan Heart Centre, Aswan, Egypt
q Eduardo Mondlane University, Maputo, Mozambique
r Department of Cardiovascular Medicine, Muhimbili National Hospital, Dar es Salaam, Tanzania
s Northwestern University Feinberg School of Medicine, Chicago, USA
t Chinese Academy of Medical Sciences, Beijing, China
u Aminu Kano Teaching Hospital, Kano, Nigeria
v UCSI University, Cheras, Malaysia
⁎ Corresponding author at: McMaster University, 237 B
E-mail address: hisham.dokainish@phri.ca (H. Dokain

http://dx.doi.org/10.1016/j.ijcard.2015.11.183
0167-5273/© 2015 Elsevier Ireland Ltd. All rights reserved
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 6 November 2015
Received in revised form 24 November 2015
Accepted 27 November 2015
Available online 02 December 2015
Background: There are few data on heart failure (HF) patients from Africa, Asia, the Middle East and South
America.
Methods: INTER-CHF is a prospective study that enrolled HF patients in 108 centers in 16 countries from 2012
to 2014. Consecutive ambulatory or hospitalized adult patientswithHFwere enrolled. Baseline datawere record-
ed on sociodemographics, clinical characteristics, HF etiology and treatments. Age- and sex-adjusted results are
reported.
Results: We recruited 5813 HF patients: mean(SE) age = 59(0.2) years, 39% female, 65% outpatients, 31% from
rural areas, 26% with HF with preserved ejection fraction, with 1294 from Africa, 2661 from Asia, 1000 from
the Middle-East, and 858 from South America. Participants from Africa—closely followed by Asians—were youn-
ger, had lower literacy levels, and were less likely to have health or medication insurance or be on beta-blockers
compared with participants from other regions, but were most likely to be in NYHA class IV. Participants from
South America were older, had higher insurance and literacy levels, and, alongwith Middle Eastern participants,
were more likely to be on beta-blockers, but had the lowest proportion in NYHA IV. Ischemic heart disease was
the most common HF etiology in all regions except Africa where hypertensive heart disease was most common.
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Fig. 1. INTER-CHF participant enrollment, by country. 1
Mozambique (90 patients). 2. Asia (2661 patients): China
Arabia (741 patients), Egypt (102 patients) Qatar (157 p
(129 patients). Total recruitment = 5813 patients.
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Conclusions: INTER-CHF describes significant regional variability in socioeconomic and clinical factors, etiologies
and treatments in HF patients from Africa, Asia, the Middle East and South America. Opportunities exist for im-
provement in health/medication insurance rates and proportions of patients on beta blockers, particularly in
Africa and Asia.

© 2015 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Heart failure (HF) is a major global health problem, affects approxi-
mately 26million people worldwide, and is estimated to have cost $108
billion worldwide in 2012 [1]. While Africa, Asia, the Middle East and
South America have themajority of the world's population, most HF in-
formation comes from North America and Europe [2–4]. Although sys-
tematically acquired data on HF in these developing regions are few,
existing data suggest geographic variations in HF etiologies, therapies
and outcomes [5–9]. Yet, despite HF being a major burden, there is
very little sociodemographic information on HF patients, or etiology
and management of HF, from these regions, particularly in the outpa-
tient setting [10–13]. Therefore, we conducted the INTERnational Con-
gestive Heart Failure (INTER-CHF) study, a prospective HF registry to
document contemporary sociodemographics, clinical variables, HF eti-
ologies and treatments—primarily targeting outpatient enrollment—in
Africa, Asia, the Middle East and South America.

2. Methods

2.1. Study design

INTER-CHF is a prospective, international, multicenter, longitudinal study conducted
in 108 centers in 16 countries with 12 months of follow-up (detailed design and protocol
were previously published [14]). Our objectives were to assess social and clinical risk fac-
tors as well as HF etiologies and treatments in these regions.

Between September 2012 and February 2014, consecutive patients with a clinical di-
agnosis of HF were enrolled from outpatient clinics (2/3 of enrollment by design, as most
prior HF data have come from hospital inpatient settings [6]) or inpatient hospital wards
(1/3 of enrollment) of the participating centers. The participants were ≥18 years of age
. Africa (1294 patients): Nigeria (38
(992 patients), India (858 patients),
atients) 4. South America (858 pati
and provided informed consent. We excluded patients with a life expectancy less than
the duration of the follow-up (12 months) due to severe non-cardiac diseases, and pa-
tients who were likely to be lost to follow-up. Ethics board approvals were obtained at
all local recruiting sites and at the central coordination centre (PopulationHealth Research
Institute [PHRI], McMaster University, Hamilton, Ontario, Canada). This study protocol
conforms to the ethical guidelines of the 1975 Declaration of Helsinki as reflected in a
priori approval by the institutions' human research committee.

The countries participating in INTER-CHF (Fig. 1) were selected to represent the re-
gions where existing HF data are scarce. We also built on existing collaborative networks
with physicians in these regions from studies previously coordinated from PHRI, such as
INTER-HEART [15]. In each country, at least one recruitment center was from a rural set-
ting, where feasible.

2.2. Data collection

At enrollment, information on demographics, clinical risk factors, etiology and duration
of HF and New York Heart Association (NYHA) functional classification were recorded.
Data were additionally obtained from the participants' medical records. Information about
cardiac structure and function were derived from echocardiography obtained as part of clin-
ical care. Left ventricular ejection fraction (LVEF) was defined as preserved when ≥50% [16],
and valvular heart disease was defined as at least moderate stenosis or regurgitation in ≥1
cardiac valve. Echocardiographic information on LVEF and valve disease was available in
4702 (81%) of the participants. Determination of HF etiology was based on the recruiting
physician's clinical decision using all available clinical, laboratory and echocardiographic
data. By design, clinical and radiographic information was prospectively collected to deter-
mine the likelihood of HF according to the Boston criteria [17], which has been shown to
be more accurate than similar criteria (such as the Framingham criteria) in elderly popula-
tions [18].

2.3. Statistical methods

Baseline characteristics and other descriptive variables are reported using means and
standard errors, medians and interquartile ranges, or counts and proportions as appropri-
ate. We compared categorical data using Chi-square tests and continuous data with
3 patients), South Africa (169 patients), Sudan (501 patients), Uganda (151 patients),
Malaysia (362 patients), Philippines (449 patients) 3. Middle East (1000 patients): Saudi
ents): Argentina (308 patients), Chile (153 patients), Colombia (268 patients), Ecuador
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ANOVA. For all reported variables (except age and sex), means or standardized propor-
tions were adjusted for age and sex. Additional pre-specified stratified analysis was per-
formed according to: 1) hospital inpatients and clinic outpatients; and 2) preserved and
reduced LVEF, owing to differences in characteristics and management of these popula-
tions. Additionally, all enrolled participants who had clinical variables recorded that
could be applied all of the three categories required for the Boston criteria for HF17 (histo-
ry; physical examination; chest radiography)were analyzed to determinewhether results
differed in patients with definite/possible HF according to these criteria from the overall
cohort. Two-sided p-values b 0.05 were considered statistically significant. All analyses
were performed using SAS version 9.1.
3. Results

Of 7176 patients screened, 5813 (81%) consecutive patients with HF
were enrolled: 1294 (22%) from Africa, 2661 (46%) from Asia, 1000
(17%) from the Middle East, and 858 (15%) from South America. The
numbers of participants recruited from each of the 16 countries are
shown in Fig. 1. The mean(SE) age of the participants was 59(0.2)
years and 2244 participants (39%) were female; 64% were outpatients,
36% were inpatients, 42% were in NYHA class III or IV, and 31% were
from rural areas. Of the 81% of participants with echocardiographic
data, 26% had preserved LVEF.
3.1. Regional variations in HF patient characteristics

3.1.1. Africa
Detailed baseline data according to region are shown in Table 1.

African participants were the youngest (mean[SE] = 53[0.4] years),
most likely to be illiterate (43%), lack health insurance (66%) and med-
ication insurance (67%), and most likely to be in NYHA functional class
IV (21%). The proportion of African participants on a beta blocker was
significantly lower than in participants from other regions (48%)
(Table 2). Hypertensive heart disease was the leading cause of HF
(35% of cases), followed by ischemic cardiomyopathy (20%), idiopathic
dilated cardiomyopathy (15%), and rheumatic valvular heart disease
(7%; Fig. 2 and Appendix 2).
Table 1
Baseline characteristics of INTER-CHF participants, by region.

Africa
N = 1294

Asia
N = 2661

Demographics
Age, mean (SE) 53.4 (0.4) 60.0 (0.3)
Male (%) 51.8 59.1
Rural (%) 31.8 46.2
Inpatient (%) 48.6 34.9

Social history
Absence of health insurance (%) 65.8 46.9
Absence of medication insurance (%) 67.3 61.3
Illiterate (%) 42.7 14.9

Heart failure history
NYHA functional class I (%) 7.2 12.9
Functional class II (%) 36.8 44.7
Functional class III (%) 35.5 28.9
Functional class IV (%) 20.9 12.8
b1 year since of HF diagnosis (%) 53.9 44.0
Preserved LVEF (%) 28.8 40.7
HF hospitalization in past year (%) 36.4 27.7

Risk factors
BMI, mean (SE) 25.5 (0.2) 24.4 (0.1)
Hypertension (%) 61.6 59.0
Diabetes mellitus (%) 17.1 27.9
Dyslipidemia (%) 21.1 26.1
Chronic kidney disease (%) 3.8 7.1
Tobacco use (ever) (%) 14.7 31.1
Alcohol use (any) (%) 10.8 9.1
Valve disease (%) 57 40.4
Prior stroke (%) 5.0 10.2
History of myocardial infarction (%) 8.2 22.3
3.1.2. Asia
Asian participants were most likely to have been recruited from

rural locations (46%), had the second highest proportions without
health (47%) and medication insurance (61%) or in NYHA III/VI (13%)
(Table 1), but were the second least likely (after African participants)
to receive beta blockers (61%) (Table 2). Ischemic heart disease was
the leading HF etiology (48%), followed by hypertensive heart disease
(14%), idiopathic dilated cardiomyopathy (10%) and rheumatic valvular
heart disease (9%; Fig. 2 and Appendix 2).

3.1.3. Middle East
Middle Eastern participants were the second youngest

(mean[SE] = 56.4[0.5] years), were most likely to be male (72%),
and had the highest BMI (mean[SE] of 30[0.2] kg/m2) of any region
(Table 1). A majority of Middle Eastern participants had diabetes
(56%) and hyperlipidemia (57%)—markedly higher than any other
region. Participants from the Middle East also had the second lowest
proportions without health (25%) and medication (27%) insurance
or in NYHA IV (6.4%), and the highest proportion of patients on
beta blockers (86%) (Table 2). Ischemic cardiomyopathy was the
most common HF etiology (50%), followed by idiopathic dilated car-
diomyopathy (19%), hypertensive heart disease (10%) and rheumat-
ic valvular heart disease (6%; Fig. 2 and Appendix 2).

3.1.4. South America
South American participants were the oldest (mean[SE] =

67[0.5] years), were least likely to be from rural areas (21%), and
had the lowest proportions of patients without health (15%) and
medication insurance (16%) or who were illiterate (4%). South
American participants were least likely to be in NYHA IV (4.7%)
(Table 1) and had the second highest beta-blocker use (73%)
(Table 2). Ischemic heart disease was the most common HF etiology
(26%), followed by hypertensive heart disease (21%), idiopathic di-
lated cardiomyopathy (15%) and rheumatic valvular heart disease
(6%; Fig. 2 and Appendix 2).
Middle East
N = 1000

South America
N = 858

p-Value

56.4 (0.5) 67.1 (0.5) b0.0001
72.3 61.2 b0.0001
26.2 21.0 b0.0001
30.6 26.1 b0.0001

24.8 14.7 b0.0001
27.3 15.5 b0.0001
36.1 4.2 b0.0001

15.4 19.6 b0.0001
46.2 49.4 b0.0001
31 26.4 b0.0001
6.4 4.7 b0.0001
26.5 32.3 b0.0001
11.1 29.0 b0.0001
22.1 26.9 b0.0001

30.0 (0.2) 28.5 (0.2) b0.0001
68.4 73.6 b0.0001
56 21.9 b0.0001
57.1 48.7 b0.0001
11.7 11.6 b0.0001
22.6 34.3 b0.0001
2.5 14.9 b0.0001
48 47.4 b0.0001
3.3 4.1 b0.0001
19.1 18.3 b0.0001



Table 2
Heart failure medications among INTER-CHF participants, by region.

Africa N = 1294 Asia N = 2661 Middle East N = 1000 South America N = 858 p-Value

Beta-blocker(%) 48.3 60.8 85.9 73.3 b0.0001
ACE inhibitor (%) 58.3 43.1 61.6 39.9 b0.0001
Angiotensin receptor blocker (%) 18.8 24.8 20 35.5 b0.0001
ACE Inhibitor, angiotensin receptor blocker, or both (%) 77.1 67.9 81.6 75.4 b0.0001
Aldosterone Inhibitors (%) 59.4 44.0 45.8 55.1 b0.0001
Digoxin (%) 31.9 27.6 18.0 25.0 b0.0001
Diuretic (%) 93.7 62.1 87.8 77.6 b0.001
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3.2. Definition of HF

Of the 5823participants in INTER-CHF, 3189 (55%)had variablesmea-
sured in all of the 3 categories required for the Boston Criteria for HF. Of
Fig. 2.Most common heart failure etiologies among INTER-C
these 3189 participants, 2597 (82%) had either definite or possible HF;
of these 2597 patients, very similar findings were seen, on a regional
basis, compared to the entire cohort of 5823 participants (Appendix 3),
with African participants being youngest (mean[SE] = 52.4[0.6] years),
HF participants by region, adjusted for age and sex (%).
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more likely to lack health insurance (72%), be illiterate (48%), be in NYHA
IV (23%), and have hypertensive heart disease as the leading HF etiology.

3.3. Participants with reduced and preserved LVEF

In the 3306 INTER-CHF participants with reduced LVEF, when ad-
justed for age and sex, similar regional variations were seen compared
to the overall cohort of 5823 participants, most notablywith significant-
ly lower proportions of African participants (52%) and Asian partici-
pants (69%) being on a beta blocker compared to Middle Eastern
(88%) or South American participants (83%) (Appendix 4). Stratified
analysis of the 1368 INTER-CHF participants with preserved LVEF
showed similar regional trends as seen in the overall cohort.

3.4. Patients recruited as hospital inpatients and clinic outpatients

Of the 5823 participants in INTER-CHF, 2105 (36%)were recruited as
hospital inpatients; in this group, similar regional differences were seen
compared to the overall cohort of 5823 participants. To understand
whether regional variations in proportions of participants in higher
NYHA functional class was related to, or independent of inpatient vs.
outpatient status, we re-analyzed NYHA class in outpatient and inpa-
tients separately. As in the overall cohort, African participants recruited
as hospital inpatients were more likely to be in NYHA IV (27.4%) com-
pared to South American (14.5%) or Middle Eastern participants
(13.8%) recruited as inpatients,withAsianparticipants (24.5%) close be-
hind Africans. Stratified analysis of the 3695 INTER-CHF participants re-
cruited as clinic outpatients also showed regional variations similar to
the overall cohort of 5823 INTER-CHF participants (Appendix 5); once
again, African participants recruited as outpatients were most likely to
be in NYHA IV (14.7%) compared to participants from other regions re-
cruited as outpatients.

4. Discussion

The key findings of INTER-CHF are considerable variability in demo-
graphics, clinical and social factors, HF etiologies and treatments in
Africa, Asia, the Middle East and South America. Most notably, African
participants—followed by Asians—were least likely to have health or
medication insurance or be literate, but were most likely to be in ad-
vanced NYHA functional class while least likely to be on beta-blockers.
In addition, data on etiologies of HF suggest epidemiologic transition,
particularly in Africa and Asia. Given the proportions of patients lacking
health or medication insurance and not being on HF medications in
these areas of the world—particularly in Africa and Asia—opportunities
exist for interventions to ameliorate patient care and treatment.

4.1. Results in context of previous studies

INTER-CHF provides HF data on patients who have been poorly rep-
resented in prior literature: HF patients—particularly outpatients—from
sub-Saharan Africa, South Asia, the Middle East and South America. Im-
portantly, socio-economic information was not available from previous
HF studies in Africa. In INTER-CHF, a majority of African participants did
not have health or medication insurance and nearly half were illiterate.
These social inequities may help explain why African INTER-CHF partic-
ipants with reduced LVEF were less likely to receive beta-blockers than
participants with reduced LVEF from other regions, and why African
participants (both inpatients and outpatients) were more likely to be
in advanced NYHA functional class; other important factors to consider
are local medical culture and physician education/preference. In
THESUS-HF, a prospective registry of 1006 African patients with acute
HF admitted to hospital [19], participants were similar to African
INTER-CHF participants in clinical characteristics, but HFwasmost com-
monly due to hypertension (45%) and rheumatic heart disease (14%),
while ischemic heart disease (8%) was uncommon. Earlier data on HF
in Africa [6,20,21] also suggested that rheumatic, hypertension and in-
fectious causes were the leadingHF etiologies, with b10%with ischemic
heart disease. In INTER-CHF, African participants were most likely to
have hypertensive or ischemic etiologies of HF, with rheumatic heart
disease less common, and infectious causes very uncommon. These
data may suggest transition in HF epidemiology in Africa, as previously
reported in prior work [21], owing to urbanization and increase in risk
factors for ischemic heart disease, although differences in sampling
must be acknowledged [7].

Most HF data from Asia had previously originated from hospitalized
patients in China with scant data on HF patients from India [11,13] and
socio-economic features of Asian HF patients were not described. In
INTER-CHF, Asian participants had significantly lower healthcare and
medication insurance rates than participants in the Middle East and
South America, which may contribute to the lower observed use of
beta blockers inAsian INTER-CHFparticipants (seen in the overall cohort,
but specificallywhen participantswith reduced LVEFwere analyzed sep-
arately), although physician education/preference may also play a role.
As seen in African participants, the lower rate of health and medication
insurance in Asian participants compared to participants in the Middle
East and South America may also explain—at least in part—the higher
NYHA functional class of Asians compared to these regions. In 2015,
Harikrishnan et al. reported on a registry of 1205 HF hospital inpatients
from a single city (Trivandrum, Kerala) [22], which indicated that the
most common HF etiology was ischemic heart disease (72%). While HF
data from the 1970s, 1980s and early 1990s suggested that valvular, in-
fectious and hypertensive causes of HFweremost common, more recent
data suggest a major increase in ischemic heart disease in Asia [6,23].
These data, when taken together with results from INTER-CHF, suggest
changes in the epidemiology of HF in Asia [11,23].

There are fewHF data, particularly among outpatients, from theMid-
dle East [24,25] with few to no socioeconomic data published on these
patients. The relatively high beta-blocker and ACEi/ARB use in INTER-
CHF Middle Eastern participants, compared participants from Africa
and Asia, may be related to the relatively high rates of health or medica-
tion insurance relative to Africans and Asians as well as physician educa-
tion/training factors. Indeed, prior data from the United States [26] and
Europe [27] have suggested that physician education was a determinant
of whether HF patients were taking guideline recommended therapies
(particularly beta blockers and ACE inhibitors). Importantly, these re-
gional variations in beta-blocker use did not change when INTER-CHF
participantswith reduced LVEF onlywere analyzed. Additionally, the rel-
atively high health insurance rates may help explain the lower NYHA
functional class of Middle Eastern participants compared to Africans
andAsians, as theymay relate to access to health care. TheGulf CARE reg-
istry of acute HF found 61% of patients were hypertensive, 50% with dia-
betes mellitus, and 69% with reduced LVEF and ischemic
cardiomyopathy (53%) was the most common HF cause [25]. In INTER-
CHF, Middle Eastern participants also had high proportions of hyperten-
sion (68%), diabetes mellitus (56%) and reduced LVEF (89%) with ische-
mic cardiomyopathy the main etiology. Taken together, Middle Eastern
patients appear distinct from participants from other regions, being
younger, yet having significantly higher prevalence of obesity and diabe-
tes mellitus and higher rates of ischemic cardiomyopathy with de-
pressed LVEF than HF patients from other regions. However, since the
great majority of Middle Eastern participants in INTER-CHF were from
Gulf countries, this observation may not be generalizable to non-Gulf
state Middle Eastern HF patients.

In South America, prior data onHF largely came from reports on hos-
pitalized patients in single urban centers in Argentina and Brazil [28],
with one multi-hospital registry of acute HF in Chile [29]; furthermore,
socioeconomic data on these patients were very scarce. South American
participants in INTER-CHF had among the highest literacy and health
and medication insurance rates, were in the lowest NYHA class and
had significantly higher rates of beta blocker usage compared to
African and Asian participants (also seen in stratified analyses of
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participants with reduced LVEF only). Therefore, in terms of age, and
risk factor profile, South American participants were similar to reported
descriptions of HF patients in North America and Europe [2–4]; howev-
er, INTER-CHF South American participants had ischemic etiology of HF
in only 26% (and in 31% of patients with reduced LVEF). By contrast, in
the Euro-Heart Survey, evidence of ischemic heart disease was present
in 68% of participants [2] and in 65% in IMPROVE-HF [4]. However, our
findings on HF etiology are similar to the pooled estimate from previous
studies in South America that suggested that ischemic heart disease
accounted for 33% of HF in South America [6].

4.2. Strengths and limitations

Our study of 5813 consecutive patients recruited in 108 centers in 16
countries constitutes the largest study of HF in Africa, Asia, the Middle
East and South America. The standardized protocol ensured a common
approach to recruitment and documentation of patient characteristics,
which facilitated comparisons among regions. Yet, our sampling frame
was not representative of each country, and thus future studies with
random sampling of populations to identify HF in the community with
long-term follow-up of participants would be needed to ensure greater
representativeness. By design, higher outpatient recruitment was our
focus because the majority of prior data was from hospitalized patients
[6]. However, stratified analysis of inpatients and outpatients did not sig-
nificantly change the overall findings.We enrolled patients with a clinical
HF diagnosis because we wanted participants to represent a real-world
dataset of patients who are diagnosed with, and being treated for, HF in
these regions; thus, it is possible that some patients who did not in fact
have HF were included in the registry. Yet, analysis of INTER-CHF partici-
pantswho satisfied theBoston criteria forHF, and thosewithdocumented
reduced LVEF, did not significantly change the overall findings.

5. Conclusions

INTER-CHF describes significant regional variability in sociodemo-
graphic factors, clinical characteristics, etiologies and treatments of HF pa-
tients in Africa, Asia, the Middle East and South America. Information
obtained on HF etiology suggests epidemologic transition in Africa and
Asia. The proportions of patients lacking health or medication insurance
and not being on HF medications—particularly in Africa and Asia—point
Table 1
Heart failure etiologies among INTER-CHF participants, by region, adjusted for age and sex.

Africa
N = 1294

Asia
N = 2

Ischemic heart disease (%) 20.0 48.6
Hypertensive heart disease (%) 35.0 14.1
Idiopathic — dilated (%) 14.5 10.1
Valvular heart disease, rheumatic (%) 7.2 9.2
Valvular heart disease, non-rheumatic (%) 2.3 2.6
Endocrine/metabolic (%) 5.3 4.3
Idiopathic— hypertrophic (%) 0.2 1.4
Chagas' cardiomyopathy (%) 0 0
Endomyocardial fibrosis (%) 0.2 0.1
Peripartum cardiomyopathy (%) 0.15 0.03
Congenital (%) 0.1 0.7
Alcohol/drug induced (%) 0.7 0.3
Tuberculosis related heart disease (%) 0.1 0.2
HIV cardiomyopathy (%) 0.7 0
Post-chemotherapy (%) 0.1 0.1
Unknown (%) 0.6 0.9

Appendix 2
to opportunities for interventions to improve patient care and treatment
for HF in these areas of the world.
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Appendix 1. Investigators in the INTER-CHF Registry

Argentina: R. Campos, C. Chacón, G. Cursack, F. Diez, C. Escobar,
C. Garcia, O. Gomez Vilamajo, M. Hominal, A. Ingaramo
G. Kucharczuk, M. Pelliza, A. Rojas, A. Villani, G. Zapata; Chile:
P. Bourke, F. Lanas, L. Nahuelpan, C. Olivares, R. Riquelme; China:
F. Ai, X. Bai, X. Chen, Y. Chen, M. Gao, C. Ge, Y. He, W. Huang, H.
Jiang, T. Liang, X. Liang, Y. Liao, S. Liu, Y. Luo, L. Lu, S. Qin, G. Tan,
H. Tan, T. Wang, X. Wang, F. Wei, F. Xiao, B. Zhang, T. Zheng;
Colombia/Ecudaor: J. L. Accini Mendoza, M. Blanquicett Anaya, E.
Gomez, D. I. Molina de Salazar, F. Quiroz, M. J. Rodríguez, M. Suarez
Sotomayor, A. Torres Navas; Ecuador: M. Bravo León, L. A. Falconi
Montalvo, M. Lopez-Jaramillo, E. Peñaherrera Patiño, C. Perugachi,
F. Trujillo Cruz; Egypt: M. Elmaghawry; K. Wagdy; India: A.K.
Bhardwaj, V. Chaturvedi, G. Krishna Gokhale, R. Gupta, R.
Honnutagi, P. Joshi, S. Ladhani, P. C. Negi, I. Rawal; N. Reddy, A.
Roy; Malaysia: A. Abdullah, M. R. Abu Hassan, M. Balasingam, S.
Kasim, WY. Tan, K. Yusoff, Mozambique: A. Damasceno, R. Banze, E.
Calua, C. Novela, J. Chemane. Nigeria: A.A. Akintunde, V. Ansa, H.
Gbadamosi, K. M. Karaye, A. Mbakwem, S. Mohammed, E. Nwafor,
O.S. Ogah, D. Ojji, T. Olunuga, B. Onwubere H. Sa'idu, E. Umuerri;
Philippines: J. Alcaraz, L. Palileo-Villanueva, E. Palomares, M. Roxas
Timonera; Qatar: A. Badr; Saudi Arabia: S. Alghamdi, K. Alhabib, A.
Almasood, S. Alsaif, A. Elasfar, A. Ghabashi, L. Mimish; South Africa:
F. Bester, D. Kelbe, E. Klug, K. Sliwa, K. Tibazarwa; Sudan: O. E.
Abdalla, M.E. Dimitri, H. Mustafa, O. Osman, A. Saad; Uganda: C.
Mondo; S. Nabirye.
661
Middle East
N = 1000

South America
N = 858

p-Value

50.1 25.7 b0.0001
10.1 20.5 b0.0001
18.6 14.8 b0.0001
5.6 6.4 0.0004
2.5 6.5 b0.0001
1.5 3.7 b0.0001
0.6 3.4 b0.0001
0 3.8 b0.001
0.1 0.1 0.32
0.13 0.04 b0.0001
0.3 1.5 b0.0001
0.6 0.4 0.04
0 0.3 0.07
0 0 b0.0001
0.4 0.5 0.01
0.3 0.4 0.12



Variable (N = 2597) Africa
N = 624

Asia
N = 1034

Middle East
N = 584

South America
N = 355

p-Value

Age, years [mean(SEM)] 52.4(0.60) 60.5(0.47) 57.7(0.63) 68.3(0.79) b.0001
Male (%) 53.8 58.1 72.5 50.1 b.0001
Body mass index, kg/m2 [mean (SEM)] 24.9(0.27) 24.1(0.20) 30.3(0.27) 29.2(0.36) b.0001
No health insurance (%) 71.6 49.9 23.3 22.1 b.0001
No medication insurance (%) 71.9 60.1 26.8 22.2 b.0001
Illiterate (%) 47.6 18.2 37.6 5.03 b.0001
Rural (%) 35.3 53.2 25.6 24.2 b.0001
Inpatient (%) 59.2 49.2 45.4 51.5 b.0001
NYHA class I (%) 5.18 6.07 6.59 10.1 0.0543
NYHA class II (%) 35.4 35.3 42.1 39.4 0.0293
NYHA class III (%) 36.9 36.7 41.3 41.1 0.1796
NYHA class IV (%) 22.5 21.8 9.98 9.65 b.0001
b1 year since of HF diagnosis (%) 59.3 45.2 28.9 42.2 b.0001
Hypertension (%) 56.7 53.5 70.6 76.7 b.0001
Diabetes mellitus (%) 17 26.1 60.5 23.4 b.0001
Dyslipidemia (%) 19 26.5 59.9 45.4 b.0001
Chronic kidney disease (%) 4.7 6.42 12.6 13.8 b.0001
Tobacco use (ever) (%) 11.6 32.5 21.5 40.1 b.0001
Alcohol use (any) (%) 8.07 10.5 2.17 18.4 b.0001
Preserved LVEF (%) 26.9 39.2 9.91 31.2 b.0001
Valve disease (%) 57 48.3 53.7 56 0.0066
Prior stroke (%) 3.77 10 3.89 4.44 b.0001
History of myocardial infarction (%) 6.54 17.1 19.9 13.5 b.0001
CHF hospitalization in prior year (%) 38.6 29.9 27.3 35.2 0.0002
Beta blocker (%) 43 53.1 84.4 64.1 b.0001
ACE inhibitor, ACEi (%) 57.6 42.9 61.8 41.8 b.0001
Angiotensin receptor blocker, ARB (%) 19.9 22.1 18.5 28.7 0.0032
ACEi/ARB (%) 77.5 65 80.3 70.5 b.0001
Aldosterone inhibitors (%) 65.1 48.5 47.3 51.5 b.0001
Diuretic (%) 96.2 72.3 91.2 88.8 b.0001
Digoxin (%) 34.6 32.8 20 24.5 b.0001
Etiology: ischemic (%) 21.2 45.6 52.9 24.1 b.0001
Etiology: hypertensive (%) 32 13.2 9.53 22.6 b.0001
Etiology: idiopathic — dilated (%) 15.2 10.9 16.2 12.8 0.0075
Etiology: valvular rheumatic (%) 7.66 10.1 6.16 7.64 0.032
Etiology: valvular, non-rheumatic (%) 2.07 2.66 3.22 8.27 b.0001

Appendix 3. INTER-CHF participants who met the Boston HF Criteria.
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Variable (N = 3306) Africa
N = 681

Asia
N = 125

Age, years [mean (SEM)] 52.2(0.54) 58.5(0.4
Male (%) 57.7 69
Body mass index, kg/m2 [mean (SEM)] 25.0(0.24) 24.6(0.1
No health insurance (%) 71.8 51.7
No medication insurance (%) 73.5 60.8
Illiterate (%) 40.7 15.8
Rural (%) 30.4 47.8
Inpatient (%) 43.9 36.4
NYHA class I (%) 6 10.9
NYHA class II (%) 37.8 43.2
NYHA class II (%) 35.7 28.2
NYHA class IV (%) 21.1 17.1
b1 year since of HF diagnosis (%) 53.1 44.9
Hypertension (%) 62.1 55.3
Diabetes mellitus (%) 15.4 32.7
Dyslipidemia (%) 23.3 25.1
Chronic kidney disease (%) 4.31 8.23
Tobacco use (ever) (%) 15.1 35.9
Alcohol use (any) (%) 10 9.79
Valve disease (%) 59.8 41.7
Prior stroke (%) 4.37 7.71
History of myocardial infarction (%) 8.43 26.3
CHF hospitalization in prior year 39.4 33.7
Beta blocker (%) 51.7 69.5
ACE inhibitor, ACEi (%) 60.6 56.2
Angiotensin receptor blocker, ARB (%) 20.5 21.6
ACEi/ARB (%) 80.8 77.7
Aldosterone inhibitors (%) 64.6 56.9

Appendix 4. INTER-CHF participants with reduced left ventricular ejectio
3
Middle East
N = 886

South America
N = 486

p-Value

1) 56.1(0.49) 66.1(0.65) b.0001
75.3 68.4 b.0001

8) 29.9(0.21) 28.1(0.29) b.0001
25.8 11.2 b.0001
28.2 12.9 b.0001
36.1 3.24 b.0001
25.2 20.7 b.0001
31.1 23.3 b.0001
15.4 19.2 b.0001
46.4 47.7 0.0021
29.7 28.5 0.0081
6.93 4.15 b.0001
26.7 30.5 b.0001
67.4 67.5 b.0001
57.2 20.1 b.0001
56.8 50.5 b.0001
11.5 12.2 b.0001
24 37.8 b.0001
2.41 11.9 b.0001
50.3 50.3 b.0001
3.3 4.46 b.0001
19.2 23.8 b.0001
23.3 31.7 b.0001
88.4 82.8 b.0001
65.6 43 b.0001
19.1 37.3 b.0001
84.7 79.8 0.0011
50 67.7 b.0001

(continued on next page)

n fraction (b50%).



(continued)

Variable (N = 3306) Africa
N = 681

Asia
N = 1253

Middle East
N = 886

South America
N = 486

p-Value

Diuretic (%) 95.9 74.8 89.8 78.7 b.0001
Digoxin (%) 39.7 33.9 19 28.1 b.0001
Etiology: ischemic (%) 20.1 53.8 52.2 31 b.0001
Etiology: hypertensive (%) 35.5 8.56 7.46 14 b.0001
Etiology: idiopathic — dilated (%) 19.8 18 22.1 21 0.1236
Etiology: valvular rheumatic (%) 5.56 4.58 5.49 3.31 0.3151
Etiology: valvular non-rheumatic (%) 2.51 1.79 1.6 5.39 0.0002
Etiology: endocrine/metabolic (%) 0.67 4.07 1.04 4.54 b.0001

Appendix 4 (continued)
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Appendix 5. INTER-CHF participants recruited as outpatients.
Variable (N = 3695) Africa
N = 678

Asia
N = 1717

Middle East
N = 690

South America
N = 610

p-Value

Age, years [mean(SEM)] 52.1(0.56) 59.6(0.36) 55.6(0.57) 66.9(0.60) b.0001
Male (%) 47.1 58.2 69.7 64.6 b.0001
Body mass index, kg/m2 [mean (SEM)] 26.3(0.24) 24.7(0.15) 30.1(0.24) 28.4(0.26) b.0001
No health insurance (%) 71.2 46 27 11.9 b.0001
No medication insurance (%) 73.7 63.6 28.6 12.8 b.0001
Illiterate (%) 33.3 11.8 35.6 4.79 b.0001
Rural (%) 24.9 43.7 25.4 22.4 b.0001
NYHA class I (%) 9.69 15.9 20.4 23.8 b.0001
NYHA class II (%) 43.3 52.5 52.2 53.9 0.0003
NYHA class II (%) 32.7 24.5 23 21.1 b.0001
NYHA class IV (%) 14.7 6.41 3.11 1.45 b.0001
b1 year since of HF diagnosis (%) 52.3 37.1 20.9 29.1 b.0001
Hypertension (%) 70.8 60.2 67.7 71.8 b.0001
Diabetes mellitus (%) 12.6 26.8 53.6 20.4 b.0001
Dyslipidemia (%) 22.1 28.7 59.6 49.8 b.0001
Chronic kidney disease (%) 3.88 6.46 9.78 10.5 b.0001
Tobacco use (ever) (%) 14.2 30.1 23.4 30.7 b.0001
Alcohol use (any) (%) 14.8 7.72 2.64 12.6 b.0001
Preserved vs depressed 27.1 42 11.1 28.3 b.0001
Valve disease 47.1 40.3 46.1 47 0.0047
Prior stroke 3.84 10.9 3.06 3.29 b.0001
History of MI 9.5 22 18.9 18.8 b.0001
CHF hospitalization in prior year 28.1 24.6 19.6 25.1 0.0036
Beta blocker (%) 46.4 64.7 87.8 77.7 b.0001
ACE inhibitor (%) 63 41.8 61.2 42.4 b.0001
Angiotensin receptor blocker, ARB (%) 17.9 27.8 21.8 36.5 b.0001
ACEi/ARB (%) 82 70.1 84 79.2 b.0001
Aldosterone inhibitors (%) 51.8 43.5 47.3 57.5 b.0001
Diuretic (%) 90.8 55.6 85.4 75.6 b.0001
Digoxin (%) 38.4 29.3 19.4 26.7 b.0001
Etiology: ischemic (%) 14.7 46.7 46.7 24.4 b.0001
Etiology: hypertensive (%) 46.7 14.9 10.2 18.4 b.0001
Etiology: idiopathic — dilated (%) 10.5 10.7 22.1 15.6 b.0001
Etiology: valvular rheumatic (%) 5.36 8.94 4.44 6.74 b.0001
Etiology: valvular non-rheumatic (%) 2.64 2.94 1.6 5.9 0.0002
Etiology: hypertrophic (%) 0.29 1.52 0.71 4.09 b.0001
Etiology: Chagas' (%) 0 0 0 4.3 b0.001
Etiology: endocrine/metabolic (%) 2.53 3.53 1.58 4.39 0.0163
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