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Abstract

Objective—There is increasing attention to cardiovascular diseases in low-income countries.
However, little is known about heart failure (HF) in rural areas, where most of the populations in
low-income countries live. We studied HF epidemiology, care delivery and outcomes in rural
Haiti.

Methods—Among adults admitted with HF to a rural Haitian tertiary care hospital during a 12-
month period (2013-2014), we studied the clinical characteristics and short-term outcomes
including length of stay, inhospital death and outpatient follow-up rates.

Results—HF accounted for 392/1049 (37%) admissions involving 311 individuals; over half
(60%) were women. Mean age was 58.8 (SD 16.2) years for men and 48.3 (SD 18.8) years for
women; 76 (41%) women were <40 years of age. Median length of stay was 10 days (first and
second quartiles 7, 17), and inhospital mortality was 12% (n=37). Ninety nine (36%) of the 274
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who survived their primary hospitalisation followed-up at the hospital’s outpatient clinic, and 18
(6.6%) were readmitted to the same hospital within 30 days postdischarge. Decreased known
follow-up (p<0.01) and readmissions (p=0.03) were associated with increased distance between
patient residence and hospital. Among the one-quarter (81) patients with echocardiograms, causes
of HF included: non-ischaemic cardiomyopathy (64%), right HF (12%), hypertensive heart disease
(7%) and rheumatic heart disease (5%). One-half of the women with cardiomyopathy by
echocardiogram had peripartum cardiomyopathy.

Conclusions—HF is a common cause of hospitalisation in rural Haiti. Among diagnosed
patients, HF is overwhelming due to non-atherosclerotic heart disease and particularly affects
young adults. Implementing effective systems to improve HF diagnosis and linkage to essential
outpatient care is needed to reduce long-term morbidity and mortality.

Cardiovascular diseases (CVD) are the leading causes of death and disability worldwide.
Nearly 80% of CVD deaths occur in low-income and middle-income countries (LMIC). The
United Nations and individual countries have galvanised efforts to fight the epidemic of
CVDs and other non-communicable diseases to reduce premature mortality by 25% by
2025.2 Current estimates suggest that ischaemic heart disease (IHD) is a leading cause of
CVD death, whereas heart failure (HF) is less common.3

However, estimates of CVD epidemiology for low-income countries, such as Haiti and those
in Sub-Saharan Africa, are generally derived from urban hospitals’ data and may not reflect
the experiences of the rural poor.# Several community and hospital registries in low-income
countries document the rarity of IHD and predominance of HF.5-8 The high reported burden
of HF highlights the need to study current CVD prevalence and HF causes in rural LMICs to
guide context-appropriate healthcare priorities. In Haiti, the reports of HF only document the
high incidence and morbidity of peripartum cardiomyopathy, but do not describe other
causes of HF.2 Also, health systems in LMICs, generally designed to treat acute conditions,
may not be prepared to provide the longitudinal care essential to mitigate the morbidity and
mortality of chronic HF. The goal of our study is to describe the characteristics of adults
hospitalised for HF in rural Haiti, including demographics, HF type, provider prescribing
practices, short-term retention in care and outcomes. The data in our report are needed to
inform evidence-based strategies to understand HF causes and drive changes to improve HF
care in Haiti and other LMICs.

METHODS

Study setting

Haiti is the poorest country in the Western hemisphere.19 The retrospective cohort study was
conducted at University Hospital Mirebalais (UHM) in the rural Central Plateau of Haiti,
where there are only eight doctors per 100 000 population.!1 UHM is a 300-bed public
academic referral hospital operated in partnership between the Haitian Ministry of Public
and Population Health and the non-governmental organisations Zanmi Lasante (Haiti-based)
and Partners In Health (Boston-based). Serving a regional population of 2.5 million, UHM
draws patients from throughout the country. A referral structure has been designed as part of
hospital planning. UHM serves the primary care needs for the 165 000 people living closest
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to the hospital. However, as in the rest of Haiti, most patients self-present to their chosen
hospital. The private health system is concentrated in the capital, and is sparse in rural Haiti.

Patients pay a one-time registration fee of US$1 (50 Haitian Gourdes). Clinic visits,
hospitalisations, diagnostic tests and medications are provided for free to facilitate access to
care. Cardiology services include electrocardiography and basic echocardiography with
remote and intermittent on-site clinical supervision by a visiting cardiologist. There is no
specific cardiology ward. An electronic medical record (EMR) (OpenMRS, Grandville,
Michigan, USA) collects demographic, inpatient and outpatient encounter data, including
service dates and clinical diagnoses.

Study population

We included adults (=18 years old) admitted to UHM’s internal medicine ward with any
diagnosis of HF during a 12-month period (October 2013 through September 2014). We
excluded patients admitted to the surgical or obstetric wards. HF was operationalised as one
of the EMR diagnoses shown in online supplementary table S2. Physicians assigned clinical
HF diagnoses based on combinations of symptoms (ie, dyspnoea), signs (ie, oedema,
pulmonary rales) and diagnostics (chest X-ray, echocardiogram). During the study period,
927 unique patients (1049 total admissions) were admitted to UHM.

The ethical review boards of Zanmi Lasante and Boston University Medical Center
approved the study. Informed consent was not obtained as we retrospectively reviewed
routinely collected clinical data.

Data collection

Data were combined from three routinely collected clinical sources: (1) EMR export, (2)
paper chart and (3) clinical echocardiography database. Data for age, sex and address were
recorded for all study subjects. Full data extraction procedures are in the online
supplementary material.

HF diagnostic categories

As part of UHM specialty care, a Boston-based cardiologist (GFK) visited six times for
approximately 18 total weeks. During these visits, one care component included performing
formal echocardiograms on all patients admitted with HF. Some patients received an
echocardiogram during subsequent clinical encounters.

A single probable primary HF type was assigned for each patient based on
echocardiographic findings using similar criteria to the Heart of Soweto study, summarised
here.12 Cardiomyopathy was diagnosed in patients with left ventricle ejection fraction
<50%. Peripartum cardiomyopathy was diagnosed in women with cardiomyopathy and
symptom onset ‘towards the end of pregnancy or in the 6 months following delivery’.13
Rheumatic heart disease (RHD) was diagnosed based on functional and morphological
abnormalities of the mitral and aortic valve.1* Patients with clinical HF, preserved left
ventricle systolic function and a history of hypertension were considered to have
hypertensive heart disease.}? HF from IHD was diagnosed in the presence of regional left
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ventricular wall motion abnormalities. Patients without major echocardiographic
abnormalities and thought to not have HF by the cardiologist were categorised as ‘normal’.

Clinical care and outcomes

We ascertained short-term outcomes including (1) inhospital death, (2) known linkage to
outpatient care—defined as a UHM outpatient visit with a physician <30 days after
discharge, (3) known retention in outpatient care—defined as a second UHM outpatient
clinic visit <30 days after the initial outpatient visit and (4) UHM readmission <30 days after
discharge. The 30-day time frame was chosen as medications are generally dispensed in 30-
day supplies. Patients who did not return to UHM for care were not contacted.

Data analysis

Patients were grouped into proximity-based geographic zones based on self-reported
addresses and UHM’s regional referral structure (figure 1 and see online supplementary
table S1). Patients from zone 1 live closest to the hospital, while those from zone 4 live
outside the standard referral area.

The numbers of patients with available data are shown in the tables. We tested differences in
means with the two-sample t test. We tested differences of medians across several groups
with the Kruskal-Wallis test. We summarised categorical data as proportions and the
difference of proportions test (Pearson x2). We used the two-sided Cochran-Armitage test
for trend to evaluate the linear trend in outcome proportions with increasing zone. Two-sided
p values of <0.05 were considered statistically significant. Analyses were performed using
SAS V.9.3 (SAS Institute, Cary, North Carolina, USA).

RESULTS

Characteristics of the patients with HF are shown in table 1. There were 1049 (927 unique
individuals) adult non-surgical internal medicine admissions to UHM; 392 (37.3%) of the
admissions were for HF, representing 311 (33.5%) unique patients. Among these 311
patients, women (n=186, 59.8%) outnumbered men (n=125, 40.2%). Compared with men,
women on average were younger (mean age 48.3 vs 58.8 years, p<0.01), or very young:
40.9% of women were <40 years old compared with 12.0% of men (p<0.01). Among those
with non-missing data, many had a history of hypertension (50.3% of women; 43.4% of
men), while fewer women (14.4%) than men (43.0%) had ever used tobacco (p<0.01).

Patients admitted to UHM with HF came from throughout the country, but many came from
the hospital’s primary catchment area (zone 1, (32.2%, n=100)) or zone 2 (15.8%, n=49)
(table 1 and figure 1). One-fifth of the patients (20.3%, n=63) were from outside the
hospital’s official referral area (zone 4).

New York Heart Association (NYHA) class was formally documented in 156 (50.2%) of the
patients. Of those with recorded NYHA class, 114 (73.1%) had class IV symptoms (most
severe) and 39 (25.0%) had class 11 symptoms. Of the 232 patients with available ECGs,
only 14 (6.0%) had atrial fibrillation and 15 (6.5%) had Q waves.
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Causes of HF

Medications

Outcomes

Of the 311 patients with HF, 81 (26.0%) received a formal cardiologist echocardiogram: 50
women and 31 men. Patients who had echocardiograms were overall similar to those without
echocardiograms (see online supplementary table S3). Cardiomyopathy was the leading
cause of HF among both women (70%) and men (55%) with an echocardiogram (table 2).
Other leading causes of HF were right HF (n=10, 12%) and hypertensive heart disease (n=6,
7%). Other less frequent causes included RHD (n=4, 5%), pericardial disease (n=2, 2%) and
congenital heart disease (n=1, 1%). Among the 50 women with echocardiograms,
peripartum cardiomyopathy was diagnosed in 17 (34%). Only one patient had
echocardiographic evidence of IHD. Mean left ventricular ejection fraction for patients with
cardiomyopathy was 22% (SD 7.6%). Full echocardiographic measures are shown in online
supplementary table S4. After cardiologist evaluation, only three patients (4%) had normal
echocardiograms and were thought to not have clinical HF. For the clinical diagnosis of HF
by local providers, the positive predictive value compared with cardiologist evaluation was
96% (n=78/81).

A total of 80% (220 of 274 discharged patients) had discharge medication lists available in
the paper chart. Among these patients, furosemide was prescribed most frequently (66.4% of
patients), followed by ACE inhibitors (55.0%), antiplatelet agents (47.7%) and -blockers
(35.5%) (table 3). Of the 44 discharged patients with echocardiogram-confirmed
cardiomyopathy and available data, only nine (20.5%) were prescribed a combination of (1)
furosemide, (2) p-blocker and (3) afterload-reducing medicines (ACE inhibitor, aldosterone
antagonist or combination of hydralazine and isosorbide dinitrate).

Of the 311 patients admitted, 37 (11.9%) died during the primary admission (table 4, figure
2). Median (25th percentile, 75th percentile) length of stay was 10 (7, 17) days. Of the 274
patients discharged, 99 (36.1%) were successfully linked to outpatient clinic evaluation at
UHM within 30 days of discharge. Only 48 patients (17.5%) were retained and came back
for a second appointment at UHM; 18 patients (6.6%) were readmitted to UHM within 30
days.

There was a significant trend associating farther zones and lower outcomes of known
linkage (p<0.01) and readmission (p=0.03) (figure 3 and table 4). Patients from zone 1 had
the highest linkage and readmission rates (44.9% and 10.1%, respectively) with stepwise
reductions of outcomes as distance increased (24.6% and 1.8%, respectively, for zone 4).
None of the patients were seen at the nearby clinic in Lascahobas (zone 2, 15 miles away)
within 30 days (see online supplementary material).

DISCUSSION

Endemic causes of HF: diagnosis and treatment

In a hospital in rural Haiti, we found that HF is a very common cause of morbidity among
hospitalised adults, representing one-third of non-surgical/non-obstetric admissions during
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the study period. Non-ischaemic cardiomyopathies were the major cause of HF, followed by
right HF, hypertensive heart disease and RHD. Peripartum cardiomyopathy was a major
cause of HF among women of childbearing age in Haiti, where the incidence is the highest
reported in the world.® Our overall findings are consistent with studies from other rural low-
income countries,®7-1516 and contrast with the main cause of HF in high-income countries:
IHD.1” Though there has been considerable focus on the growing epidemic of
atherosclerotic CVD in LMICs, specifically myocardial infarction and stroke,2 our study
shows specific attention to the HF burden presently affecting communities in rural Haiti is
needed.

HF among rural low-income patients has a unique set of risk factors—different from the
traditional causes of atherosclerotic heart disease—which must be addressed to reduce the
HF burden.18 Cardiomyopathies may be attributed to micronutrient deficiencies!® or viral
infections.20 Genetic polymorphisms among people of African ancestry have been
associated with familial cardiomyopathies.?! Right HF is caused by increased exposure to
indoor and outdoor air pollution, schistosomiasis, tuberculosis and sickle cell disease.??
Such risk factors are exacerbated by using solid cooking fuels, over-crowding, poor hygiene
and lack of access to basic healthcare.23 Consistent with community-based surveys,2 self-
reported prevalence of hypertension was high, and any prior smoking was also high in men,
but less in women.

Encouragingly, we found that doctors without subspecialty training can correctly identify
patients with HF based on symptoms and signs with a high positive predictive value
compared with a cardiologist. In our study, only one-quarter of patients received
echocardiograms based on the availability of the visiting cardiologist. There are only four
Haitian cardiologists currently performing echocardiograms in Haiti—all in the capital.
Improved availability of diagnostic echocardiography is needed for local providers to
diagnose and manage patients with HF. Simplified basic echocardiography protocols have
been developed and studied in other LMICs.15 In assigning patients to HF categories—such
as cardiomyopathy or suspected valvular heart disease—providers can initiate evidence-
based therapies while referring specific patients for cardiologist confirmation. In our study,
an estimated two-thirds of patients could be identified as having cardiomyopathy by basic
echocardiography. Telemedicine involving remote review of digitally transmitted
echocardiograms also may improve access.

Evidence-based therapies to reduce morbidity and mortality of HF are well described. For
patients with systolic HF, treatments with B-blockers, ACE inhibitors, aldosterone
antagonists and vasodilators have proven efficacy in reducing mortality and are
recommended at the highest level by professional cardiology associations.2> However, there
remains a gap in translating efficacious HF treatment into the delivery of effective care,
particularly in LMICs. For CVDs, such evidence-practice gaps are noted in the low rates of
hypertension treatment and control,26 and low use of medicines for IHD secondary
prevention.2” In our study, a high proportion of patients with apparent non-ischaemic HF
were treated with antiplatelet agents—some of which may have been prescribed
unnecessarily for presumed IHD. Similar observations were noted in urban Sub-Saharan
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Africa.” Programmes to improve provider behaviour by targeting the medication
prescription-effectiveness gap are needed to enhance the quality of care in rural Haiti.

Health systems to care for patients with HF

Limitations

Our study highlights several issues regarding the interaction between patients and health
system. First, patients admitted with HF presented with advanced symptoms. Second, known
linkage to outpatient clinic postdischarge was low. Even among patients living closest to the
hospital where UHM represented their designated primary care facility, less than half were
seen in clinic within 30 days. Additionally, none of the patients in our study had timely
follow-up in one of the close regional clinics (Lascahobas). Despite the distance, however,
one-quarter of patients who live far from the hospital still returned for follow-up. Third,
known readmission rates to the hospital within 30 days were low at only 6.6% overall and
10.1% for the closest patients. For comparison, the 30-day HF readmission rate is 15% in
Massachusetts.28 However, we do not know if patients living further from the hospital
presented to other facilities for follow-up or readmission, and if the other facilities have HF
management capacity.

The late presentation and low linkage in Haiti may be related to the structure and function of
the current health system. In rural LMICs, the unique needs of the poor must be incorporated
into health system design to promote equity. In Haiti, 78% of people earn <US$2/day.10
Patients must choose between spending their limited time and money to attend clinic versus
working, or buying medications instead of food. Lessons can be learned from HIV care in
Haiti—another chronic disease —where lower income,2? long or costly transportation, low
formal education, poor social support and food insecurity3° contribute to non-adherence. In
our study, despite the very low financial barrier at UHM, known linkage rates were still low.

HF is a chronic condition requiring long-term medical therapy, patient empowerment and
lifestyle changes. Strong outpatient care is necessary to facilitate earlier case finding and
initiate and maintain chronic treatment to control symptoms. Effective communication
linking hospitals and clinics are needed to improve interfacility care coordination. Every
down-step along the chronic care cascade represents attrition of patients and requires
thoughtful assessment of the causes of loss-to-follow-up. Patient-centred studies among
patients living in extreme poverty are needed to better understand personal health agency
and the many competing priorities affecting the choices that influence CVD health.

The current study is the first to report the HF types and short-term outcomes affecting
patients in impoverished rural communities of Haiti. However, our study has a number of
specific limitations. Using routinely collected clinical data posed several challenges. Chart
documentation was incomplete. For example, NYHA class was not formally documented for
all patients. Also, some paper records were not located. Subsequently, complete baseline and
longitudinal data were available in only 62 (20%) patients. Similarly, we could not confirm
the accuracy of EMR-coded clinical diagnoses. Comorbidities were assessed by self-report
and were likely underestimates as awareness of chronic diseases is low in LMICs.26
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A major limitation in estimating linkage and readmission was our inability to ascertain
outcomes for all patients. Patients from distant zones may follow-up or be rehospitalised at
other facilities—our observed linkage and readmission rates were likely underestimated.
However, even among patients for whom UHM was their primary care source, linkage at
UHM or the nearest alternative clinic was low.

Cardiologist echocardiograms were performed in only one-quarter of the patients, which
may have affected the reported HF epidemiology. Patients who had more interaction with the
health system—such as longer hospital stay, more clinic visits or readmissions—had a
greater likelihood of receiving an echocardiogram, potentially over-representing patients
with advanced disease. IHD was defined in patients with regional wall motion abnormalities
on echocardiogram as more specific diagnostics, such as angiography and stress testing, are
not available in Haiti. Thus, we may have underdiagnosed IHD as an underlying cause.
Because cardiomyopathy due to prolonged severe hypertension may appear
echocardiographically similar to other causes, and history of hypertension was missing for
some patients, it is possible that there may be misclassification of hypertension-related HF
as cardiomyopathy. Additionally, echocardiograms were not performed on patients without a
diagnosis of HF and we, therefore, could not measure the sensitivity or specificity of local
clinical diagnoses.

We conducted our study in a unique clinical and socioeconomic setting in rural Haiti.
Though the overall results are similar to reports from other rural LMICs, broad
generalisability is uncertain. Additional studies in rural LMICs are needed to evaluate CVD
epidemiology and health system performance.

CONCLUSION

HF in our referral hospital in rural Haiti was a major cause of hospitalisation and was
predominantly due to endemic causes including cardiomyopathies and right HF; diagnosed
IHD was rare. Patients presented with advanced symptoms and even among patients with
close proximity to the hospital, there was incomplete follow-up. Effective interventions are
needed to increase local diagnostic capacity, diminish evidence-practice gaps, address
patient-level barriers to care seeking for initial and follow-up care and strengthen the health
system to care for poor patients with chronic diseases in low-income countries.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key messages
What is already known on this subject?

The majority of cardiovascular disease morbidity is in low-income and middle-income
countries. However, little is known about heart failure epidemiology and care delivery in
rural regions of low-income countries.

What might this study add?

In a rural academic referral hospital in Haiti, heart failure is a major cause of non-
obstetric/non-surgical hospitalisations for adults. Non-ischaemic cardiomyopathy, right
heart failure, hypertensive heart disease and rheumatic heart disease are the major causes
of heart failure. Ischaemic cardiomyopathy is rare. Medical therapy and linkage from
inpatient to outpatient care need improvement.

How might thisimpact on clinical practice?

Policy-makers in rural Haiti can expand the focus on the burden of heart failure.
Interventions are needed to improve prescribing patterns of medicines for heart failure.
Improved healthcare delivery systems are needed to better coordinate care for patients
with chronic heart failure.
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Figure 1.
Map of Haiti. The red shade indicates the number of patients with heart failure admitted

from each communal section. Blue, green and grey outlines show catchment zones 1, 2 and
3, respectively. All other areas are part of zone 4.
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M Total patients at stage ¥ patients with echocardiogram

311
274
99
81 76
48
33 .
25

Admitted

Discharged Linked Retained
(1st visit) (2nd visit)

Cascade of care for patients with heart failure admitted to University Hospital Mirebalais
(UHM) (October 2013-September 2014). The total number of patients (darker bars) and
number with echocardiograms (lighter bars) at each stage of care are shown. Linked patients
had a UHM clinic visit <30 days after hospital discharge. Retained patients had a second
clinic visit <30 days after the initial postdischarge clinic visit.
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¢ Linked (p<.01 for trend) ™ Readmit (p=.03 for trend)

© 44.9%
© 39.1%
36.1%
© 32.9%
© 24.6%
+ - 10.1% 8.7%
' 4.9%
ﬁ 1.8%
All Zones Zone 1 Zone 2 Zone 3 Zone 4
(n=274) (n=89) (n=46) (n=82) (n=57)

Proportion of patients linked to care (diamond) and readmitted (square) by zone. 95% ClI
bars are shown. Two-sided p values for Cochran—-Armitage trend test across zones 1-4 are

shown.
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HF diagnostic categories of 81 patients (26%) with cardiologist echocardiogram; n (%)

Diagnostic category Total  Women Men
Cardiomyopathy 35(43) 18(36) 17(55)
Peripartum cardiomyopathy 17 (21) 17 (34) -
Right HF 10(12) 48  6(19)
Hypertensive heart disease 6 (7) 4 (8) 2(6)
Rheumatic heart disease 4 (5) 3(6) 1(3)
Pericardial disease 2(2) 1(2) 1(3)
Congenital heart disease 1(1) 0 (0) 1(3)
Other ™ 34 2(4) 103
Normal—not HF 3(4) 1(2) 2 (6)
Total 81 50 (62) 31(38)

*
Other=Endocarditis (1), ischaemic cardiomyopathy (1), possible infiltrative cardiomyopathy (1).

HF, heart failure.

Heart. Author manuscript; available in PMC 2017 January 15.

Table 2

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Kwan et al.

Table 3

Medications prescribed at discharge; n (%)

Medication All patients (n=220) Cardiomyopathy by echocardiogram (n=44)
Furosemide 146 (66.4) 31 (70.5)
ACE inhibitor 121 (55.0) 28 (63.6)
Antiplatelet 105 (47.7) 20 (45.5)
B-Blocker 78 (35.5) 18 (40.9)
Nitrate 48 (21.8) 7 (15.9)
Spironolactone 48 (21.8) 9(20.5)
Calcium channel blocker 47 (21.4) 6 (13.6)
Hydrochlorothiazide 39 (17.7) 7 (15.9)
Digoxin 17 (7.7) 5 (11.4)
Warfarin 14 (6.4) 3(6.8)
Statin 12 (5.5) 0(0)
Hydralazine 4(1.8) 0(0)
a-Methyldopa 2(0.9) 0 (0)
Penicillin 1(0.5) 0 (0)

Page 18

*
Patients with available discharge medication data: n=220 (80.3%) of the 274 discharged patients; n=44 (88%) of the 50 discharged patients with
echocardiogram-based cardiomyopathy.
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