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Abstract
Objectives  To assess the prevalence and incidence of 
heart failure (HF) stages A to C/D and their evolution over 
a 16-year period. Additionally, trends in comorbidities and 
cardiovascular (CV) treatment in patients with HF were 
studied in the same period.
Design  Registry-based study.
Setting  Primary care, Flanders, Belgium.
Participants  Data were obtained from Intego, a morbidity 
registration network in which 111 general practitioners of 
48 practices collaborate. In the study period between 2000 
and 2015, data from 165 796 unique patients aged 45 
years and older were available.
Outcome measures  Prevalence and incidence 
were calculated for HF stage A, B and C/D by gender. 
Additionally, the trend in age-standardised prevalence and 
incidence rates between 2000 and 2015 was analysed 
with joint-point regression. The same model was used to 
study trends in comorbidity profiles in incident HF cases 
and trends in cardiovascular medication in prevalent HF 
cases.
Results  We found a downward trend in the incidence and 
prevalence of HF stage C/D in Flemish general practice 
between 2000 and 2015, whereas the prevalence and 
incidence of stage A and B increased. The burden of 
comorbidities in incident HF cases increased during the 
study period, as shown by an increasing disease count 
(p<0.001). The prescription of cardiovascular medication 
such as renin-angiotensin-aldosterone system blockade, 
β-blockers and statins showed a sharp increase in the first 
part of the study period (2000–2008).
Conclusion  Age-standardised incidence and prevalence 
of HF stage C/D showed a slightly downward trend over 
the past 16 years, probably due to the sharp increase in 
cardiovascular treatment. However, the increasing age-
standardised incidence and prevalence of stage A and B, 
as precursors of symptomatic HF, together with a rising 
comorbid burden, highlights the challenges we are still 
facing.

Introduction 
Healthcare and social security systems in 
industrialised countries are faced with 
ageing populations. As a consequence, the 
prevalence of multimorbid patients taking 
multiple medications is rising.1 In this context 

of emerging multimorbidity, heart failure 
(HF) has been shown to be associated with 
the highest number of comorbid diseases 
in an elderly population.2 Multimorbidity is 
associated with poor quality of life, physical 
disability, intensive healthcare use, multiple 
medications and increased risk of adverse 
drug events and mortality.3–5 Moreover, multi-
morbidity and polypharmacy are frequently 
reported barriers by general practitioners 
(GPs) to adequate diagnosis and manage-
ment of patients with HF.6 

HF is a progressive disease starting from 
cardiovascular (CV) risk factors, to asymp-
tomatic changes in cardiac function and 
structure and eventually symptomatic HF and 
death.7 8 The American Heart Association 
(AHA) has developed a classification system 
for HF with stages A to D.7 A high prevalence 
of HF stage A and B in community patients 
older than 45 years  and progressively wors-
ening 5-year survival rates for each stage were 

Strengths and limitations of this study

►► The Intego database provides real-world data of 
165 796 unique patients aged 45 years  and older, 
representative of the general Flemish population.

►► The Intego database lends itself perfectly for study-
ing trends, with data for a 16-year study period 
(2001–2015).

►► This is the first community study to describe trends 
in incidence and prevalence of all heart failure stag-
es and the first to describe trends in comorbidities 
and cardiovascular medication from 2008 to 2015.

►► Completeness of the data in the Intego database 
depends on the quality of registration of the partic-
ipating general practitioners (GPs). To this end, only 
optimal registration practices are included in the 
Intego database.

►► Some diagnoses or comorbidities could not be re-
liably extracted from the Intego database because 
GPs were not used to registering them in a coded 
manner.
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described in former studies.9 10 Early detection of stages 
A and B and subsequent intervention can lead to long-
term reduction in morbidity and mortality of HF.11 12 
Recently, a large population-based study confirmed the 
rising burden of HF stage C/D, highlighting the need of 
prevention13; however, general practice data about the 
number of patients at risk for HF and evolution of the CV 
burden over time are limited.

Therefore, this study assessed the prevalence and inci-
dence of HF stages A to C/D in Flemish general practice 
and their evolution over a 16-year period. Additionally, 
trends in comorbidities and cardiovascular treatment in 
patients with HF in general practice were described over 
the same period.

Methods
Data collection
Data were obtained from Intego, a Belgian general prac-
tice-based morbidity registration network at the Depart-
ment of General Practice of the University of Leuven.14 
In 2015, 111 general practitioners (GPs) of 48 practices 
evenly spread throughout Flanders, Belgium, collabo-
rated in the Intego project. GPs applied for inclusion in 
the registry. Before acceptance of their data, registration 
performance was audited using algorithms to compare 
their results with those of all other applicants. Only data 
from practices with optimal registration performance 
were included in the database. Additionally, Intego data 
have been externally validated by means of national and 
international comparisons. Intego GPs prospectively 
and routinely registered all new diagnoses and new drug 
prescriptions, as well as laboratory test results and patient 
information, using computer-generated keywords inter-
nally linked to codes. Using specially framed extraction 
software, new data were encrypted and collected from 
the GPs’ personal computers and entered in a central 
database on a yearly basis. Registered data were contin-
uously updated and historically accumulated for each 
patient. New diagnoses were classified according to a 
very detailed thesaurus (Medidoc codes) automatically 
linked to the International Classification of Primary Care 
(ICPC-2) and International Statistical Classification of 
Diseases and Related Health Problems 10th Revision. 
Drugs were classified according to the WHO’s Anatom-
ical Therapeutic Chemical (ATC) classification system.15 
The denominator was the yearly contact group (YCG). 
These are the patients that visited the practice at least 
once in a given year.14 16 The present study used Intego 
data of a 16-year time period from 1  January  2000 to 
31 December 2015.

Patient involvement
No patients were involved in the development of the 
research question, study design or interpretation of the 
data.

Definition of heart failure stages
HF stage 0 was defined as absence of HF risk factors in 
healthy subjects.7 HF stage A was defined as the presence 
of HF risk factors (cardiovascular risk factors) without a 
structural or functional cardiac abnormality.7 In accor-
dance with previous studies, only risk factors that have 
been shown to be predictive of HF in longitudinal studies 
were used (hypertension, diabetes mellitus, obesity 
and atherosclerotic diseases with exclusion of myocar-
dial infarction).9 However, obesity could not reliably be 
assessed from the registry. HF stage B was defined as 
structural or functional heart disease without HF symp-
toms including acute myocardial infarction, heart valve 
disease, cardiomyopathy or tachyarrhythmia.7  Patients 
with HF stage A or B were identified based on an ICPC-2 
coded diagnosis in their Electronic Medical Record 
(EMR). An overview of all used codes can be found in 
online  supplement 1. Patients with HF stage C/D were 
considered patients with an ICPC-2 coded diagnosis K77 
in their EMR. The differentiation between stage C (symp-
tomatic HF) and D (advanced HF, New York Heart Associ-
ation IV) could not be made. The flow  chart followed to 
extract the prevalence and incidence of HF stage A–C/D 
can be found in online supplement 2.

Comorbidities and cardiovascular treatment
Medical history previous to the date of HF diagnosis was 
registered for all incident HF cases between 2000 and 
2015. A disease count was calculated for all incident HF 
cases. For this disease count, a list of chronic diseases 
based on the paper by Knottnerus et al was used, with 
exclusion of heart failure (K77) (see online supplement 
3).17 For the presence of chronic kidney disease, the 
glomerular filtration rate was estimated (Modification of 
Diet in Renal Disease equation (MDRD) equation) based 
on the closest creatinine measurement in the 2 years 
before or after the date of HF diagnosis.

CV medication (antihypertensive agents, lipid-modi-
fying agents and anticoagulants/antiplatelet agents) was 
recorded for all prevalent HF cases each year between 
2000 and 2015. Medication use in a specific year was 
considered positive when at least one prescription had 
been made in that year (see online supplement 4: used 
ATC codes).

Data analysis
Prevalence (/100 patients) and incidence (/1000 patient-
years at risk) were calculated for stage A, B and C/D by 
gender. The rates were age-standardised by taking the 
Flemish population in Belgium as the standard popula-
tion. Ten-year age groups were formed starting from 45 
to 55 with 85 years and older as the last group for stan-
dardisation. The reference year for the standard popula-
tion was 2000. Additionally, the trend in age-standardised 
rates between 2000 and 2015 was analysed. For that 
purpose, a joinpoint regression analysis was performed.18 
A joinpoint is a point in the trend curve where a statisti-
cally significant change in trend over time is observed. A 
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minimum number of three observations from a joinpoint 
to either end of the data, and a minimum number of four 
observations between two joinpoints were required. From 
the joinpoint regression model, the annual percentage 
change (APC) and the average annual percentage 
change (AAPC) were extracted. APC is calculated for 
each significant trend from a piecewise log-linear model 
on the logarithm of the age-standardised rate versus the 
year. AAPC represents the average of APC estimates per 
significant trend weighted by the corresponding trend 
length (number of years in the trend). The trend anal-
ysis using the joinpoint regression model was performed 
using the SEER*Stat software (Joinpoint Trend Analysis 
software from the Surveillance Research Programme of 
the US National Cancer Institute (available at http://​
surveillance.​cancer.​gov/​joinpoint)). Trends in comor-
bidity profile were explored in incident HF cases with the 
Cochran-Armitage test and the Jonckheere-Terpstra test 
over four time intervals of 4 years (2000–2003, 2004–2007, 
2008–2011 and 2012–2015). The Cochran-Armitage test 
for trend is used when we try to associate our binary 
response with an ordinal variable with k categories. The 

Jonckheere-Terpstra trend test is used to try and associate 
a continuous response with an ordinal variable with k 
categories.19

Trends in CV medication over the years 2000–2015 
were analysed in prevalent HF cases using a joinpoint 
regression analysis, as described above. A two-sided 
p value <0.05 was considered to be statistically significant. 
These analyses were performed using R Software V.3.3.2 
(Free Software Foundation, Boston, Massachusetts, USA) 
(DescTools and clinfun packages).

Results
Trends in age-standardised prevalence and incidence of HF 
stages (2000–2015)
The total study population between 1 January 2000 and 
31 December 2015 consisted of 165 796 unique patients 
aged 45 years  and older. The age-standardised preva-
lence of stage A increased from 27% in 2000 to 35% in 
2015 with a similar baseline prevalence and trend in men 
and women (AAPC 1.6, 95% CI 1.3 to 1.9) (table 1). The 
same rising trend was observed in the age-standardised 

Table 1  Trends in age-standardised prevalence and incidence of all HF stages (2000–2015)

Year 
2000

Year 
2015

Summary Trend 1 Trend 2

AAPC (95% CI) Years APC APC Years APC

Prevalence HF stage A (/100)

 � Total 27 35 1.6 (1.3 to 1.9) 2000–2015 1.6 (1.3 to 1.9)

 � Men 26 34 1.7 (1.4 to 2.1) 2000–2015 1.7 (1.4 to 2.1)

 � Women 28 35 1.4 (1.1 to 1.7) 2000–2015 1.4 (1.1 to 1.7)

Prevalence HF stage B (/100)

 � Total 7.6 11 2.6 (2.2 to 3.0) 2000–2015 2.6 (2.2 to 3.0)

 � Men 9.4 13 2.1 (1.4 to 2.8) 2000–2012 1.5 (1.0 to 2.0) 2012–2015 4.5 (0.9 to 8.1)

 � Women 6.1 10 3.3 (2.9 to 3.8) 2000–2015 3.3 (2.9 to 3.8)

Prevalence HF stage C/D (/100)

 � Total 1.4 1.3 −0.6 (−1.1 to −0.0) 2000–2011 −1.6 (2.0 to −1.2) 2011–2015 2.2 (0.2 to 4.3)

 � Men 1.5 1.2 −1.3 (−2.0 to −0.6) 2000–2011 −2.5 (3.1 to −1.9) 2011-2015 2.0 (−0.7 to 4.8)

 � Women 1.4 1.3 −0.2 (−0.7 to 0.2) 2000–2015 −0.2 (−0.7 to 0.2)

Incidence HF stage A (/1000)

 � Total 34 38 0.6 (−0.0 to to 1.1) 2000–2015 0.6 (−0.0 to 1.1)

 � Men 33 41 1.5 (−0.4 to 3.4) 2000–2002 12.1 (−3.6 to 30.3) 2002–2015 −0.0 (−0.6 to 0.6)

 � Women 35 35 0.6 (−0.2 to 1.3) 2000–2015 0.6 (−0.2 to 1.3)

Incidence HF stage B (/1000)

 � Total 9.5 12 1.4 (0.7 to 2.2) 2000–2015 1.4 (0.7 to 2.2)

 � Men 10 13 1.4 (0.4 to 2.3) 2000–2015 1.4 (0.4 to 2.3)

 � Women 9.0 11 1.5 (0.5 to 2.5) 2000–2015 1.5 (0.5 to 2.5)

Incidence HF stage C/D (/1000)

 � Total 2.6 2.7 −0.8 (−1.8 to 0.2) 2000–2015 −0.8 (−1.8 to 0.2)

 � Men 3.1 2.8 −0.6 (−2.3 to 1.0) 2000–2002 −0.6 (−2.3 to 1.0)

 � Women 2.2 2.3 −1.2 (−2.7 to 0.4) 2000–2015 −1.2 (−2.7 to 0.4)

AAPC, average annual percentage change; APC, annual percentage change; HF, heart failure.
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prevalence of stage B (from 7.6% in 2000 to 11% in 
2015). A significant difference between the trend in 
men and women was noted. The prevalence of stage B 
showed a steeper rise for women than for men (AAPC 
difference men-women −1.2, 95% CI −2.0  to  −0.4) but 
remained lower in women compared with men in 2015 
(10% vs 14%). For stage C/D, a general downward trend 
between 2000 and 2015 was noted (AAPC −0.6, 95% CI 
−1.1 to 0.0) (1.54% vs 1.53%) (figure 1 and table 1). In 
general, most trends in prevalence and incidence of the 
HF stages accounted for the whole study period and were 
reflected best by reporting AAPC.

The incidence of stage A (34/1000 in 2000 to 38/1000 
in 2015) and stage B (10/1000 in 2000 to 13/1000 in 
2015) showed a slightly positive trend (AAPC 0.6, 95% CI 
0.0 to 1.1 and 1.4, 95% CI 0.7 to 2.2, respectively) while 
the incidence of stage C/D (2.6/1000 to 2.7/1000) 
showed a non-significant downward trend (AAPC −0.8, 
95% CI −1.8 to 0.2) (table 1).

The prevalence of stage C/D increased with age 
(figure  2) with a prevalence of 0.12% in patients aged 
45–54 years, rising to 0.47% in patients aged 55−64 years, 
1.40% in patients  aged 65–74  years going to 3.5% in 
patients aged 75–84 years and 8.0% in patients aged 85 
years and older in 2015 (see online supplement 2). Stage 
A and B prevalence also showed an increase with age. 
However, while stage C/D is unlikely at a younger age, 
stage A and B already affected younger patients (figure 2).

Trends in comorbidities in patients with HF stage C/D (2000–
2015)
Among patients with HF  stage C/D, the mean age of 
HF diagnosis increased significantly in the 2000−2015 
period (77.3−78.3 years, p=0.004), while a non-significant 
decline was noted in the proportion of women (52%–
48%, p=0.20) (table  2). Additionally, the mean disease 
count of patients with HF showed a significant increase 
in the study period ranging from 3.3 to 4.3 (p<0.001), 

Figure 1  Age-standardised prevalence of different heart failure stages 2000–2015.

Figure 2  Prevalence of different heart failure stages 2000–2015 per age group.
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meaning that the comorbid burden of patients with HF 
increased. This was reflected in the trends of individual 
cardiovascular and non-cardiovascular comorbidities. The 
proportion of patients with cerebrovascular disease, hypo-
thyroidism, ischaemic heart disease and chronic kidney 
disease remained stable while the prevalence of depres-
sion increased non-significantly (11%–14%, p=0.27). All 
the other cardiovascular and non-cardiovascular comor-
bidities showed a significant increase between 2000 and 
2015 with hypertension ending up as the leading cardio-
vascular comorbidity in patients with HF, with a preva-
lence of 48%, followed by ischaemic heart disease (31%) 
and atrial fibrillation (29%) (table 2).

Trends in cardiovascular medication in patients with HF stage 
C/D (2000–2015)
The prescription of diuretics, renin-angiotensin-aldo-
sterone system (RAAS)  blockade, β-blockers and statins 
all showed a rising trend in patients with HF stage C/D 
between 2000 and 2015 (table 3). However, for cardiovas-
cular medication different trends were observed within the 
study period (APC). For RAAS blockade and β-blockers the 

increase in prescriptions was especially marked between 
2000 and 2007–2008 (APC 5.7, 95% CI 3.6 to 7.9 and 13, 
95% CI 9.1 to 17, respectively) while between 2007–2008 
and 2015 prescriptions remained stable (APC −1.8, 95% 
CI −3.8 to 0.3 and 1.1, 95% CI −0.8 to 3.1, respectively). 
Statin prescriptions followed the same pattern with a sharp 
increase between 2000 and 2006 (APC 29, 95% CI 19 to 
39), and kept on rising between 2006 and 2015, although at 
a weaker extent (APC 5.4, 95% CI 3.2 to 7.7). This resulted 
in a prescription rate of 36% for RAAS blockade, 42% for 
β-blockers and 32% for statins in 2015 (table 3).

Prescription of aldosterone antagonists (18% in 2015) 
and calcium channel blockers (17% in 2015) remained 
stable (AAPC −0.9, 95% CI −2.1 to 0.3 and 2.0, 95% CI -−1.2 
to 5.3, respectively), while prescription of cardiac glyco-
sides clearly diminished (from 13% to 3.9%), especially in 
later years (APC 2008–2015 −14, 95% CI −18 to −10).

Discussion
This large registry-based study showed a downward trend 
in age-standardised incidence and prevalence of HF 

Table 2  Trends in comorbidities in patients with HF stage C/D (2000–2015)

2000–2003 2004–2007 2008–2011 2012–2015
Trend test
P value

Study population

 � Patients with HF stage C/D n=515 n=627 n=690 n=648

 � �  Mean age±SD, years 77.3±10.5 78±10.2 78.4±10.8 78.3±10.9 0.004

 � �  Women, n (%) 268 (52) 335 (53) 377 (55) 311 (48) 0.20

Prevalence of comorbidities, n (%)

 � Cardiovascular comorbidities

 � �  Ischaemic heart disease (K74-K75-K76) 160 (31) 198 (32) 206 (30) 204 (31) 0.95

 � �  Atrial fibrillation/flutter (K78) 127 (25) 168 (27) 185 (27) 189 (29) 0.10

 � �  Heart valve disease (K83) 54 (11) 91 (15) 111 (16) 110 (17) 0.002

 � �  Hypertension (K86-K87) 182 (35) 263 (42) 319 (46) 310 (48) <0.001

 � �  Cerebrovascular disease (K90-K91) 59 (11) 74 (11) 84 (11) 74 (10) 0.98

 � �  Diabetes mellitus (T89-T90) 113 (21) 139 (22) 184 (26) 169 (26) 0.031

 � �  Lipid disorder (T93) 85 (17) 137 (22) 168 (24) 156 (24) 0.002

 � Other comorbidities

 � �  COPD (R95) 59 (11) 107 (17) 117 (17) 111 (17) 0.019

 � �  Asthma (R96) 32 (6) 67 (11) 77 (11) 80 (12) 0.001

 � �  Hyperthyroidism (T85) 17 (3) 19 (3) 38 (6) 35 (5) 0.017

 � �  Hypothyroidism (T86) 19 (4) 32 (5) 40 (6) 32 (5) 0.31

 � �  Chronic kidney disease* 108 (21) 138 (22) 152 (22) 144 (22) 0.638

 � �  Depression (P76) 58 (11) 90 (14) 94 (14) 91 (14) 0.27

 � �  Anxiety disorder (P74) 7 (7.3) 12 (7.7) 16 (9.2) 22 (12) 0.018

 � �  Osteoarthritis (L89-90-91) 121 (23) 185 (29) 209 (30) 212 (32) 0.001

Disease count of chronic diseases† 3.28 3.89 4.19 4.28 <0.001

*The glomerular filtration rate was estimated (MDRD equation) based on the closest creatinine measurement in the 2 years before or after the 
date of HF diagnosis.
†Full list of diseases: online supplement 3.
COPD, chronic obstructive pulmonary disease; HF, heart failure.
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stage C/D in Flemish general practice between 2000 and 
2015, while the prevalence and incidence of stage A and 
B did increase. The burden of comorbidities in incident 
HF cases increased during the study period, as shown by 
an increasing disease count. Although the prescription 
of cardiovascular medication such as RAAS  blockade, 
β-blockers and statins showed a sharp increase in the first 
part of the study period (2000–2008), the prescription 
rates for 2015 remained lower than expected.

Trends in age-standardised prevalence and incidence of HF 
stages
Downward trend in HF incidence and prevalence between 2000 
and 2015
We found a non-significant downward trend in age-stan-
dardised HF stage C/D incidence between 2000 and 
2015. In previous research, three different trends in 
HF incidence were described. First, studies showed a 
decrease in the incidence of index HF hospitalisations 
in the last two decades.20–24 Second, a shift from incident 
index HF hospitalisations to incident community HF 
diagnoses (less severe HF) was noted.22 Third, even in the 
community, a decrease in age-standardised incident and 
prevalent HF was reported, explained by an increase in 
cardiovascular treatment.13 24–26 The latter was confirmed 
in our findings and is a plausible explanation for the 
downward trend we found for HF incidence and preva-
lence in the Intego database. Another explanation might 
be that advances in cardiovascular treatment have led to 
less obvious presentation of incident HF cases and an 
increase in missed diagnoses or missed registration of HF 
cases over time.22 25 Additionally, crude stage C/D preva-
lence rates and the total number of HF hospitalisations is 
still rising since ageing fuels the HF epidemic.13 20 22 26 The 
latter, together with the increasing prevalence and inci-
dence of HF stage A and B and small downward trend in 
incidence and prevalence of HF in Flemish general prac-
tice demonstrates the ongoing importance of prevention 
of HF and early treatment of all HF stages.7 11 13

Underestimation of stage B and C prevalence
Crude prevalence rates depend highly on the method 
used to identify patients with HF.27 28 Screening a 
community population led to prevalence rates for all HF 
stages ranging from 22%9 to 37%10 for stage A, 34%9 to 
43%10 for stage B and 12%9 to 9%10 for HF stage C. Our 
observed prevalence of 35% for stage A in 2015 is in line 
with these results. However, for stage B (11% in 2015) 
and C/D (1.3% in 2015) a large discrepancy was noted, 
probably explained by the active use of echocardiog-
raphy as the screening method in these former studies.9 10 
Consequently, only a fraction of stage B and C/D patients 
are recognised or registered as such in general practice. 
This is not a local problem since a prevalence of 1.3% 
of symptomatic HF perfectly matches other registry-based 
general practice studies.13 27 29–33 However, this finding 
has important consequences. Inaccurate documentation 
of HF in EMR decreased the likelihood that beneficial 

medication was prescribed for patients with HF.34 Addi-
tionally, with the emerging role of e-health, where many 
applications such as computerised decision support 
systems are triggered by a coded diagnosis, registration of 
these diagnoses is crucial. Since identification of patients 
with HF is a prerequisite for adequate and timely treat-
ment, further research is needed on strategies to improve 
detection and registration of HF in general practice.

Trends in comorbidities in patients with HF stage C/D (2000–
2015)
Increasing comorbid burden in patients with HF
HF almost never occurs as an isolated condition.35–37 
A former community study found that the proportion 
of patients with self-reported HF who had five or more 
comorbid conditions increased from 42.1% to 58% 
between 1988 and 2008.38 Our study, in line with a recent 
study of Tran et al,39 confirms that this rising trend is 
still continuing. This is probably closely related to the 
increasing age of patients with, as shown in our study and 
others.35 38–40 Additionally, a rising trend in diagnoses, 
registration of diagnoses and survival may account for the 
increase in multimorbidity, together with (negative) life-
style changes with respect to smoking, physical inactivity 
and diet.39 41 Furthermore, our data confirm the pheno-
type of general practice patients with HF as older female 
patients with hypertension rather than ischaemic heart 
disease.28 These findings have two important implications. 
First, a high and still rising comorbid burden compli-
cates management of patients with HF and is a major 
contributor of (re)hospitalisations and mortality.36 42 43 
Recommendations for HF management should take this 
into account. If this finding is not included, recommen-
dations for HF management only apply to a minority of 
the community patients with HF.39 44 45 Second, the same 
applies to randomised controlled trials excluding patients 
with concomitant chronic conditions targeting younger, 
male patients with ischaemic heart disease and higher 
drug prescription rates at baseline, thus not reflecting the 
community reality.28 46

Trends in cardiovascular medication in patients with HF stage 
C/D (2000–2015)
Increasing prescription rates of HF medication
Trends in prescription rates have been described, but 
only until 200838 and not in a community setting.47 Hirt 
et al depicted a steady rising trend of RAAS blockade and 
β-blockers by comparing their data collected in 201548 
with those of the IMPROVEMENT-HF study collected in 
2000.49 However, ours is the first general practice study 
to show that prescription rates increased sharply until 
2007–2008 and remained stable afterwards. Since most of 
the major changes in pharmacological recommendations 
occurred around the millennium, a sharp increase was to 
be expected in the first years after 2000. However, does 
the stabilisation from 2008 onwards imply that there is no 
room left for improvement? Two recent German studies 
confirmed that prescription rates of RAAS  blockade 
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(87%)48 and β-blockers (84%)48 are currently high in 
general practice,48 50 although reaching target doses of 
these medications could still be substantially improved.48 
These high prescription rates were not reflected in our 
study, with only 36% of patients with HF treated with 
RAAS  blockade in 2015 and 42% with β-blockers. This 
could be explained by the lack of differentiation between 
HF with reduced ejection fraction (HFrEF) and HF with 
preserved ejection fraction (HFpEF), since no evidence-
based treatment options exist for the latter. Additionally, 
the prevalence of HFpEF keeps increasing, especially in 
the community, compared with a decreasing HFrEF prev-
alence.51 Furthermore, our data depend on the quality 
of registration. EMR registration of medication can 
be hampered in patients in long-term care facilities, in 
patients visited at home and in medication prescribed by 
specialists.48

In general, in the period we studied, the use of 
medications influencing survival in HFrEF patients 
(RAAS  blockade, β-blockers) has increased, whereas 
the use of medications that were demonstrated not to 
improve survival (cardiac glycosides) has decreased.38 48

Strengths and limitations
The major strengths of the current study are the inclusion 
of a large real-world study population, representative of 
the general Flemish population, and the long follow-up 
period. This is the first registry-based study to describe 
trends in prevalence and incidence of all HF stages and 
the first to describe trends in comorbidities and cardio-
vascular medication from 2008 until 2015.

However, this study also has a few limitations. Patients 
are not registered with a particular GP in Belgium. The 
current study used the denominator. Former research 
has shown that the YCG accounts for 80% of the total 
practice population.16 The YCG is not the perfect 
denominator but it is the most realistic approach in 
countries without capitation.16 Additionally, one can 
assume that most patients with HF will visit their GP at 
least once a year. Furthermore, by using data from the 
Intego registry we can only extract data registered by 
GPs in the EMR, with respect to both coded diagnoses 
and medication prescriptions. This implies that certain 
trends could be influenced by changes in coding prac-
tices. Additionally, crude prevalence rates or prescrip-
tion rates are influenced by the quality of registration, 
as explained above. Furthermore, some comorbidities 
such as obesity (stage A diagnosis) could not be reliably 
assessed in the Intego registry. The same applies for the 
difference between HFrEF and HFpEF, which could not 
be extracted from the Intego database, hindering robust 
conclusions about the quality of HF treatment. Impor-
tantly, mortality data are lacking. Therefore, patients in 
the YCG were considered at risk until the diagnosis or 
until December 31 of that specific year to calculate the 
incidence.

Conclusion
This large registry-based study in Flemish general practice 
covering a 16-year period showed a downward trend in 
age-standardised HF stage C/D incidence and prevalence. 
With a clear increase in HF stage A and B, as precursors 
of symptomatic HF, the burden of HF in Flemish general 
practice remains real. Moreover, the comorbid burden of 
patients with HF continues to increase. On a more posi-
tive note, prescriptions of beneficial cardiovascular medi-
cation showed a sharp increase, especially between 2000 
and 2007–2008. Challenges for the future are improving 
detection and registration of patients with HF stage 
C/D and the management of this highly complex patient 
population.
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