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Abstract 46 

Background. Heart failure (HF) is a global challenge, with lower- and middle-income countries 47 

carrying a large share of the burden. Treatment for HF with reduced ejection fraction (HFrEF) 48 

improves survival but is often underused. Economic factors might have an important effect on the 49 

use of medicines. 50 

Methods and results This analysis assessed prescription rates and doses of renin-angiotensin-51 

system (RAS) inhibitors, β-blockers, and mineralocorticoid receptor antagonists at discharge and 52 

6-month follow-up in 8669 patients with HFrEF (1,458 from low-, 3,363 from middle- and 3,848 53 

from high-income countries) hospitalized for acute HF in 44 countries in the prospective 54 

REPORT-HF study. We investigated determinants of guideline-recommended treatments and their 55 

association with 1-year mortality, correcting for treatment indication bias. 56 

Only 37% of patients at discharge and 34% of survivors at six months were on all three 57 

medication classes, with lower proportions in low- or middle-income countries than high-income 58 

countries (19% vs. 41% at discharge and 15% vs. 39% at six months). Women and patients without 59 

health insurance, or from low- or middle-income countries, or without a scheduled medical follow-60 

up within 6 months of discharge were least likely to be on guideline-recommended therapy at 61 

target doses, independent of confounders. Being on ≥50% of guideline-recommended doses of 62 

RAS-inhibitors, and β-blockers was independently associated with better 1-year survival, 63 

regardless of country income level. 64 

Conclusion. Patients with HFrEF in low- and middle-income countries are less likely to receive 65 

guideline-recommended therapy at target-doses. Improved access to medications and medical care 66 

could reduce international disparities in outcome. 67 
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Abbreviations 105 

ACEi, angiotensin-converting enzyme inhibitor 106 

AHF, acute heart failure 107 

ARB, angiotensin II receptor blocker 108 

ARNi, angiotensin receptor neprilysin inhibitor 109 

CABG, coronary artery bypass grafting 110 

CV, cardiovascular 111 

HF, heart failure 112 

HFmrEF, heart failure with mid-range ejection fraction 113 

HFpEF, heart failure with preserved ejection fraction 114 

HFrEF, heart failure with reduced ejection fraction 115 

LVEF, left ventricular ejection fraction 116 

LMICs, low- or middle-income countries 117 

MRA, mineralocorticoid receptor antagonist 118 

PCI, percutaneous coronary intervention 119 
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Introduction 121 

Despite advances in care, patients recently hospitalized for acute heart failure (AHF) still have a 122 

high mortality1–4. Evidence-based practice guidelines5,6 recommend that patients with HF and 123 

reduced left ventricular ejection fraction (HFrEF) are treated with angiotensin-converting enzyme 124 

inhibitors (ACEi)7,8 or angiotensin receptor blockers (ARBs)9,10, β-blockers11 and 125 

mineralocorticoid receptor antagonists (MRAs)12–14. Early initiation of these guideline-126 

recommended medications following hospitalization for HF improves outcomes15. Unfortunately, 127 

many patients with HFrEF do not receive these lifesaving medications at all or only on less than 128 

guideline-recommended target doses (GRTD)16–19.  129 

 We previously showed that post-discharge mortality was substantially worse in patients 130 

with HFrEF from low- or middle-income countries (LMICs) in the prospective REPORT-HF 131 

registry20. It is unclear whether this finding reflects differences in patient characteristics, quality 132 

of discharge care, or access to guideline-recommended medical therapy. Reports from Western 133 

Europe and the United States suggest less than 20% of patients with HFrEF were on guideline-134 

recommended doses of ACEi/ARBs, β-blockers, and MRAs16–18. Furthermore, in LMICs in Asia, 135 

substantial underutilization of guideline-recommended medical therapy exists18.  136 

 This analysis aimed to assess (1) the prescription patterns of guideline-recommended 137 

therapy at discharge and 6-month follow-up for patients with AHF; (2) factors associated with use 138 

in countries at different economic levels; and (3) the association of medication prescribing with 139 

12-month mortality. 140 

  141 



7 
 

Methods 142 

Study Design, Setting, Participants, and Study Procedures. 143 

Design, methods, and 1-year outcomes of the REPORT-HF study have been published4,21–23. In 144 

summary, REPORT-HF was a prospective, observational, global cohort study with patients 145 

prospectively enrolled from 6 continents, 44 countries, and 358 sites. This study was conducted 146 

per the Declaration of Helsinki, and the protocol received Institutional Review Board and/or ethics 147 

committee approval at each participating center. Participants were hospitalized with a primary 148 

diagnosis of AHF, according to the treating physician. Written informed consent was obtained 149 

from all patients or a legal representative. Potential participants unwilling or unable to provide 150 

informed consent were excluded. Patients were also excluded when they concurrently participated 151 

in a clinical trial with any investigational treatment. 152 

Data were collected on patient's demographics, medical history, vital signs, laboratory 153 

values, acute therapies, procedures, hospital course, length of stay, and mortality in a central 154 

electronic database using the same case report form at all sites. Data was reviewed by central data-155 

management and queries resolved by local study monitors. HFrEF was defined as an LVEF <40%, 156 

in keeping with current guidelines24. CAD was defined as having a history of coronary artery 157 

bypass grafting (CABG), percutaneous coronary intervention (PCI), acute coronary syndrome or 158 

myocardial infarction. Anemia was defined as having a history of anemia or having a hemoglobin 159 

at <12 g/dL in women and <13 g/dL in men. Valvular heart disease was defined as a history of 160 

valvular heart disease or having valvular heart disease as an etiology. There were programmed 161 

database edit checks and manual data-review with queries when no information was filled in or in 162 

cases of data conflicts.  163 

 164 
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Collection of data on medication 165 

Data on medication at discharge and 6-months after discharge were captured. Medication and 166 

doses at discharge were captured by investigators from medical records at or around the time of 167 

discharge during the index hospitalization. Medication information during follow-up was acquired 168 

from the treating physician or patients during a regular follow-up visit. If patients had no scheduled 169 

follow-up visit with the hospital where the initial index hospitalization took place, prescribing data 170 

were obtained by telephone from the primary care provider and/or patient at 6-months. There were 171 

programmed database edit checks and manual data-review with queries if no medications were 172 

recorded or doses/units were out of range for any of the cardiovascular (CV) drugs. Additional 173 

data-quality checks were performed using the records provided at the analysis stage. The 174 

fractionated target dose of ACEi/ARB/ angiotensin receptor neprilysin inhibitor (ARNi), β-175 

blockers and MRAs was calculated based on GRTD according to the European Society of 176 

Cardiology and American Heart Association guidelines5,6 (supplementary table 1). When no 177 

medications were recorded at discharge or follow-up visits, it was assumed that these data were 178 

missing, because it is unlikely that a patient would not be taking any medication. When one or 179 

more medications were recorded (e.g., - a diuretic or hypoglycemic agent) but this did not include 180 

one or more guideline-recommended treatments for HF (ACEi/ARB/ARNi, β-blockers, MRAs), 181 

it was assumed that these agents had not been prescribed. In total, paired medication data was 182 

available in 6,827 patients with HFrEF at both discharge and follow-up; and analyses involving 183 

medication at follow-up are restricted to these patients. 184 

 185 

Outcomes. 186 
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Follow-up information from study participants was collected via a telephone interview at 6 and 12 187 

months unless a regular follow-up visit was planned at the investigator's site for routine care. Vital 188 

status was supplemented by national reporting databases where available21. Local investigators 189 

ascertained the cause of death and classified as CV, non-CV or unknown.  190 

 191 

Statistical Analysis 192 

We report differences in patient characteristics, medication use, and dose achieved according to 193 

country income levels. Countries were grouped by income level, based on the World Bank 194 

classification (Supplementary table 2) using gross national income (GNI) in 201725. The 44 195 

participating countries were grouped into seven geographic regions based on a modification of the 196 

World Health Organization classification21 (Supplementary table 2). We showed medication use 197 

and doses according to regional income level and to geographic region ordered according to mean 198 

regional income level. In secondary analyses, we studied the effect of income inequality on 199 

medication use using the Gini coefficient, with zero (0%) representing absolute income equality 200 

and one (100%) indicating significant  income inequality. For most countries, the Gini coefficients 201 

were obtained from the UN Development Programme, as described previously4. Data from the 202 

year closest to 2003 was used, allowing for a potential lag effect. For comparisons between groups, 203 

we used the one-way analysis of variance (ANOVA), Chi2-test or Mann-Whitney U-test for 204 

normally distributed continuous variables, categorical variables, and non-normally distributed 205 

continuous variables, respectively. Multivariable logistic regression analyses were performed to 206 

investigate variables associated with being on medication. Variables were selected based on 207 

clinical significance and expert opinion. Because the aim of REPORT-HF was to compare quality 208 

and usual care globally, measurement of NT-proBNP or BNP was not mandated and only reported 209 
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if measured by treating physicians. We classified natriuretic peptides in tertiles and included a 210 

missing category for patients who did not have NPs measured, to correcting for any measurement 211 

bias. To test whether country income level modified the association of sex with medication use, 212 

we performed a test of interaction between sex and country income level for medication use. To 213 

correct for treatment indication-bias in outcome analyses, the reported hazard ratios from Cox 214 

proportional hazards regression analyses were weighted by the inverse probability of receiving the 215 

given treatment (ACEi/ARB/ARNi, β-blockers or MRAs) at ≥50% of GRTD. The probability of 216 

receiving ≥50% of GRTD for a particular treatment in each patient was modelled using logistic 217 

regression with LASSO penalization based on a comprehensive list of 58 variables 218 

(Supplementary table 3). The optimal penalty parameter was determined by 10-fold cross-219 

validation. The optimal penalty parameter was determined by 10-fold cross-validation. The 220 

confidence intervals were derived using robust sandwich estimators in the coxph package. The 221 

proportionality of hazards assumption was checked using statistical tests and graphical diagnostics 222 

on the basis of the Schoenfeld residuals. REPORT-HF was designed to assess clinical practice 223 

differences and availability of diagnostic tests and treatment. Therefore, the missingness of 224 

variables was considered non-random due to differences in local practice and availability. Thus, 225 

we did not impute data but transformed the variable to include missing values22. Continuous 226 

variables with missing values were transformed according to tertiles. A 4th category for “missing” 227 

was included to account for missing values. Similarly for categorical variables, a “missing” 228 

category was included. All analyses were performed in STATA, version 16.0 or R, version 3.4.2. 229 

A two-sided P-value of <0.05 was considered statistically significant.  230 

 231 

Results.  232 
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Baseline characteristics.  233 

During the study period between July 23, 2014, and March 24, 2017, 18,553 patients were enrolled 234 

including 8,904 with HFrEF of whom 8,669 survived to discharge. The population's median age 235 

was 64 (25th and 75th percentile 55-74) years, and 72% were men. Compared to patients from high-236 

income countries, patients from low-income countries were younger (median age of 60 vs 67 237 

years), more often of non-white ethnicity, and more often had new-onset HF than patients from 238 

high-income countries (Table 1). In total, 12% of patients from low-income countries were in 239 

NYHA class III/IV at discharge compared to 15% of patients in high-income countries. Patients 240 

from low-income countries had a lower known comorbidity burden, except for diabetes, which 241 

was more prevalent in low-income countries (47%) than high-income countries (37%). 242 

Among patients from low-income countries, 24% did not have health insurance compared 243 

to only 3% in high-income countries. Furthermore, patients from low-income countries were less 244 

likely to see a doctor after discharge (47% vs. 69% in high-income countries); either a general 245 

practitioner (2% vs. 15% in high-income countries) or cardiologist (44% vs. 60% in high-income 246 

countries). This difference remained after correcting for health insurance differences (P<0.001 for 247 

all).  248 

Medication at discharge and 6-month follow-up 249 

At discharge, 3,189 patients (37%) were on all three medications, 29 patients (<1%) had missing 250 

data on medication. In low-income countries, 271 patients (19%) were on all three medications 251 

compared to 1,566 (41%) in high-income countries. Patients from low-income countries were less 252 

likely on any of three classes of medicines, including ACEi/ARB/ARNi (57% vs. 71% in high-253 

income countries), β-blockers (52% vs. 84% in high-income countries), and MRA (45% vs. 59% 254 
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in high-income countries, Figure 1A). Furthermore, patients from low-income countries were less 255 

likely on ≥50% of GRTD for ACEi/ARB/ARNi (22% vs. 28% in high-income countries) and β-256 

blockers (7% vs. 32% in high-income countries) but were more often on GRTD for MRA (14% 257 

vs. 9% in high-income countries, Figure 1A).  258 

At 6-months, data were missing on medication for 625 (8%) of patients. Among the 6,827 259 

patients with medication data available at both discharge and 6 months, 5% of patients from low-260 

income countries compared to 10% of patients in high-income countries for ACEI/ARB/ARNi 261 

were uptitrated (Figure 1B). For β-blockers 6% of patients from low-income countries were 262 

uptitrated to GRTD compared to 12% of high-income countries. For MRAs, patients from low-263 

income countries were equally likely to be uptitrated at 6-months (4%) than patients from high-264 

income countries (4%). 265 

Patients without health insurance were less likely on ACEi/ARB/ARNi (57% vs. 68%), β-266 

blockers (57% vs. 78%) and MRAs (46% vs. 62%) compared to patients with public insurance 267 

(Figure 1C). They were less likely on GRTD for ACEi/ARB/ARNi (28%), β-blockers (11%), and 268 

MRAs (10%) compared to patients with public insurance (28%, 27%, and 15% for 269 

ACEi/ARB/ARNi%, β-blockers, and MRAs respectively, Figure 1C). Only 51% of patients from 270 

low-income countries without insurance were on ACEi/ARB/ARNi, 41% on β-blockers, and 37% 271 

on MRAs compared to 70%, 83%, and 59% of patients with public insurance in high-income 272 

countries for ACEi/ARB/ARNi, β-blockers and MRA respectively (Supplementary figure 1). 273 

Patients without insurance were less likely uptitrated to GRTD compared to patients with private 274 

or public insurance for any medication class (Figure 1D). When stratified according to regions 275 

ordered by mean country income level, medication use was lowest in southeast Asia for all three 276 



13 
 

classes and highest in Western Europe (Supplementary figure 2). There was considerable 277 

heterogeneity among countries within regions (supplementary figure 3) as well. 278 

Factors associated with medication use 279 

In multivariable analyses, women, older patients, patients with new-onset HF, patients with CKD, 280 

patients from low-income countries, and patients without insurance were less likely to be on 281 

ACEI/ARBs/ARNis, β-blockers and MRAs at discharge (Figure 3A-C) and 6-months 282 

(Supplementary figure 4A-C). At 6-month follow-up, 22% of women from low-income countries 283 

were not on any medication than 5% of men from high-income countries. In sensitivity analyses 284 

we replaced history of hypertension by systolic blood pressure. Results remained similar 285 

(Supplementary figure 5). We did not observe a significant interaction P-value between sex and 286 

country income level for any of the three medication groups. Supplementary figure 6 shows 287 

secondary analyses including country income disparity (Gini coefficient). Patients from countries 288 

with higher income disparity were less likely to be prescribed ACEi/ARB/ARNi or β-blockers at 289 

discharge than patients from countries with low-income disparity. Income disparity did not have a 290 

consistent effect on the likelihood of receiving an MRA at discharge. 291 

Association with survival 292 

In total, 1,819 (22%) patients died within one year. Mortality rates at 1-year were higher among 293 

patients from low-income countries (25%) compared to high-income countries (19%, P<0.001). 294 

Patients not on any of the three guideline-recommended classes of medicines at discharge were 295 

more likely to die (31%) compared to patients on at least one medication (21%). After adjusting 296 

for indication bias, patients up-titrated to ≥50% of GRTD had lower mortality compared to other 297 

patients, even after adjusting for treatment indication-bias for ACEi/ARB/ARNis (hazard ratio 298 
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[HR]: 0.70; 95% confidence interval (CI) 0.64-0.76), β-blockers (HR: 0.68; 95%CI 0.63-0.75) and 299 

MRAs (HR: 0.88; 95%CI 0.81-0.96) (supplementary table 4, supplementary figure 7). Results at 300 

6 months were similar for all classes, except for MRAs (supplementary table 4).  301 

Discussion 302 

Pharmacological treatment is the cornerstone in the management of HFrEF. Yet, effective 303 

guideline-recommended medications for HF are underused and underdosed globally 16,17,26. Our 304 

analysis adds to this evidence by demonstrating three principal findings and highlights the need 305 

for enhanced implementation of evidence-based medication for patients with HF globally. First, 306 

there is more undertreatment of patients with HF in low-income countries than patients from high-307 

income countries. Second, underuse and sub-target dosing are particularly common in women and 308 

patients without health insurance. Six months after discharge—an appropriate time frame to ensure 309 

stability and initiate and up-titrate ACEi/ARB/ARNis, β-blockers and MRAs to target- or the 310 

maximally tolerated dose—almost 9% of patients did not receive any recommended 311 

pharmacological agents despite the clear guideline recommendations. Third, underuse of 312 

medications and target dosages were associated with increased mortality. In REPORT-HF, one-313 

fifth of women in low-income countries were not on any of the three essential disease-modifying 314 

medicines at 6 months after discharge, compared to less than one in twenty men from high-income 315 

countries. The findings highlight broad implications beyond health policy since health and social 316 

exposures are closely intertwined. To address disparities in prescribing, we suggest that broader 317 

changes in policy (i.e., social, economic and health policy) are necessary to close the gap. 318 

Our findings add to prior regional studies by evaluating medication prescribing and up-319 

titration across multiple regions simultaneously. Despite clear survival benefits27, various studies 320 
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have shown suboptimal prescribing of guideline-recommended medication in patients with HF16–321 

18,28–30, however these studies were from single countries16,30, regions17,18, or exclusively from 322 

higher income countries. Our results extend these earlier findings in several important ways, by 323 

including (1) global contemporaneous representation of a large number of countries, including 324 

many categorized as low-income, (2) data on medication and titration at different time points, and 325 

(3) in-depth patient-data on planned follow-up visits and insurance coverage. In Western Europe, 326 

only about half of patients with HFrEF were on ≥50% of GRTD for ACEi/ARBs and 40% for β-327 

blockers17. In the United States, 23% of patients were on ≥50% of GRTD for ACEi/ARBs and 328 

36% for β-blockers in the CHAMP-HF registry16,26. In the recent QUALIFY registry, prescription 329 

rates of ACEi/ARB (87%) and β-blockers (87%) were higher than prior research. However, this 330 

study predominantly included patients from high-income countries. Furthermore, patients with a 331 

HF hospitalization in the previous six months were excluded31. Trends of prescription rates in 332 

REPORT-HF parallel findings from these previous studies: only 36% and 44% of patients from 333 

Western Europe were on GRTD for ACEi/ARBs and β-blockers respectively; in North America, 334 

28% of patients were on ≥50% of GRTD at 6 months for ACEi/ARBs and 39% for β-blockers. 335 

Notably, use and doses of MRA were higher in many lower income regions, possibly driven by 336 

the low cost of spironolactone and policies encouraging its use. For example, the use of MRAs in 337 

China was particularly high in our study, confirming earlier results18. This might be attributed to a 338 

nationwide quality assessment evaluation program evaluating spironolactone use during 339 

hospitalization32 or treatment of co-existing hypertension33. Furthermore, seeing a general 340 

practitioner or cardiologist after discharge was an independent predictor of being on medication at 341 

6-months after discharge, highlighting the vital role that healthcare practitioners outside of 342 

cardiology can play in initiating HF medication. Beyond country income level, there was 343 
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considerable geographic heterogeneity. For example, medication use and dosages of most 344 

pharmacotherapeutic classes was lower in Southeast Asian and Western Pacific countries when 345 

compared with countries in Western Europe or North America. The ESC Heart Failure Association 346 

Atlas recently highlighted the important regional heterogeneity of medication use and uptake, even 347 

within Europe. Higher income regions in Europe had more dedicated HF centres and more 348 

complete reimbursement of GDMT, particularly ARNi, than middle income regions. These 349 

previous data suggested that reimbursement might be an important factor in determining utilization 350 

of GDMT34. Our findings extend on this by further highlighting the importance of reimbursement: 351 

GDMT utilization was lower in patients without health insurance and in lower income regions, 352 

where patients often have higher out-of-pocket costs. Country income disparity showed an 353 

independent association with being prescribed ACEi/ARB/ARNi or β-blockers at discharge. This 354 

suggests an important part of the variance of medication use and doses may be explained by other 355 

factors such as local/regional practices and standards and income inequality, rather than country 356 

income level alone. Future clinical trials in (A)HF might benefit from examining the consistency 357 

of results by classifying countries not only by geography but also by income and income disparity. 358 

Previous data from Asia, suggest stark regional differences in guideline-recommended 359 

medicines. China had the lowest prescription rate of ACEi/ARBs (60%) but the highest 360 

prescription rate of MRA (78%) in the ASIAN-HF registry18, which is similar to REPORT-HF 361 

(57% and 86% ACEi/ARBs and MRAs respectively). Besides, patients from lower-income 362 

countries in ASIAN-HF were more often on sub-target, similar to REPORT-HF. Taken together, 363 

data from REPORT-HF are consistent with previous country-based or regional reports. Our results 364 

extend upon these earlier findings in several important ways, by including (1) global representation 365 
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of low-income countries, (2) data on medication and titration at different time points, and (3) in-366 

depth patient-data on planned follow-up visits and insurance coverage. 367 

 Patients from low-income countries, those without health insurance, and women were least 368 

likely to be on guideline-recommended medical therapies and below GRTD. To the authors' 369 

knowledge, this is the first study showing underuse and sub-target dosing of lifesaving HF 370 

medications in low-income countries in a global registry with broad representation and highlights 371 

the need for targeted public health interventions to increase the quality of care and prescription of 372 

guideline-recommended therapy in HF. Individual patient factors like renal function, age, blood 373 

pressure, and heart rate might determine the prescription and dosing of pharmacotherapy for 374 

HFrEF. These factors, however, likely do not explain the observed regional differences – patients 375 

in lower-income countries were almost a decade younger in REPORT-HF and had a lower 376 

prevalence of relevant risk factors, including renal dysfunction and COPD4. Another explanation 377 

might be a patient’s perception and familiarity with HF therapy. A recent survey in the US 378 

highlighted that a significant proportion of patients with HF were not familiar with guideline-379 

directed medical therapy and questioned their effectiveness35. Our results show that economic 380 

factors might play a role36. In the Prospective Urban Rural Epidemiological (PURE) study, 381 

secondary preventative medicines for cardiovascular disease were underused globally, particularly 382 

in low-income countries37–40. Importantly, β-blockers and ACEis were considered unaffordable 383 

even for participants in the highest household wealth groups in low-income countries39. While we 384 

did not investigate ARNi or SGLT-2 inhibitors separately, uptake will likely be even lower for 385 

these more expensive but lifesaving treatment options41. Together, our data suggest the underuse 386 

of ACEi/ARBs, MRAs, and β-blockers in patients without health insurance, indicating that 387 

insurance coverage and medication costs might be a possible governing factor determining access.  388 
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 Our results suggest a survival benefit for achieving ≥50% of GRTD for ACEi/ARB/ARNis 389 

and β-blockers, after accounting for treatment indication-bias, and regardless of region or 390 

economic status. We tried to correct for confounding factors as much as possible. However, 391 

REPORT-HF was not a randomized trial and, therefore, our results should be interpreted with 392 

caution. For example, we did not observe a survival benefit for MRAs. Patients with a worse 393 

NYHA class and longer length of stay were more likely to be prescribed an MRA. Therefore, the 394 

absence of a clear association with survival of MRAs might be driven by (residual) confounding, 395 

despite the use of inverse probability weighting. The benefits of MRAs for patients with HFrEF 396 

are well established in randomized trials14,23. Thus, the analyses of REPORT-HF should not be 397 

used to determine treatment decisions for individual patients. Observational data can be used to 398 

assess outcomes associated with a treatment, but randomized trials are required to determine the 399 

response to treatment; these are very different concepts42. However, our results highlight the 400 

window of opportunity to initiate HF medication before discharge, the importance of adequate 401 

discharge planning and the need for follow-up by someone with the appropriate expertise. 402 

Strengths and limitations of study 403 

Strengths of this study include the prospective design and the global representation of patients with 404 

different ethnicities from countries at different economic levels. The study's limitations include 405 

non-random sampling of centers and countries, done for practical reasons and lack of 406 

establishment on causality or drug efficacy. Therefore, present results likely represent a 'best-case 407 

scenario – centers serving more rural populations are probably not well represented. While we 408 

have performed inverse probability weighting to account for confounding in outcome analyses, 409 

residual confounding can unfortunately not be measured. Furthermore, no reasons for sub-target 410 

dosing, contraindications or adverse events were captured in the database. Likewise, it is unclear 411 
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if patients not receiving target doses were on maximally tolerated doses or not, and we did not 412 

assess adherence. Besides, it is possible that some patients not receiving medications or receiving 413 

low doses have previously tried the medication but did not tolerate it. However, given the more 414 

favorable risk profile of patients from low-income countries, including a lower prevalence of 415 

hypotension and renal dysfunctions, differences in contraindications likely do not explain the 416 

differences in prescription patterns between income regions but are possibly the consequence of 417 

economic limitations or clinical inertia. Given the need for patients to consent to participate in 418 

REPORT-HF, selection bias might have taken place. Furthermore, fractions of GRTD might be 419 

confounded by individual patient characteristics (weight of the patient, frailty, blood pressure, 420 

renal function) and decisions of individual healthcare practitioners, which might have introduced 421 

bias. If updated prescribing information was not available from the participants medical records, 422 

it was obtained by telephone from the primary care provider or patient. Finally, patients in 423 

REPORT-HF were hospitalized, and a relatively higher risk population. However, given the lack 424 

of data on prescription rates and dosages of HF medications, especially in LMICs, the present 425 

study is the best available evidence to date for these patients. 426 

Conclusions. 427 

REPORT-HF highlights the global sub-optimal implementation of treatment with 428 

ACEi/ARBs/ARNis, β-blockers, and MRAs for patients with HFrEF. Underuse and sub-target 429 

dosing are especially common in low-income countries. Prescription of all three classes of 430 

guideline-recommended medicines was low among women, low-income countries, and patients 431 

without health insurance. These results add to existing literature showing economic disparity in 432 

quality and access to care. Furthermore, our results emphasize the need for better optimization of 433 

HF therapy through increasing access to good-quality care, targeting social and health care policy, 434 
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improving physician education, better discharge planning, and post-discharge involvement and 435 

education of other (primary) care providers.  436 

 437 
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Figure Legends 

Figure 1: Stacked bar chart depicting the proportion of patients at discharge on guideline recommended therapy and ≥50 of target 

dose at discharge stratified to country income level (A) uptitration of patients between discharge and 6-months follow-up stratified to 

country income level (B) proportion of patients at discharge on guideline recommended therapy and ≥50 of target dose at discharge 

stratified to insurance status (C) uptitration of patients between discharge and 6-months follow-up stratified to insurance status (D). 
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Figure 2: World maps for average dosages of guideline recommended medical therapy at discharge among patients on medication for 

ACEi/ARB/ARNi, β-blockers and MRA. 
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Figure 3: Panel figure showing forest plots for multivariable logistic regression with factors associated with being on (A) 

ACEi/ARBs, (B) β-blockers and (C) MRAs at discharge. 
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