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ABSTRACT

الذين  الشباب  على   )WL( الوزن  لفقدان  النذير  التأثير  دراسة  الأهداف: 
القلب  بقصور  والمصابين   )OW/OB( الوزن/السمنة  زيادة  من  يعانون 

.)HF(

المنهجية: اشتملت الدراسة على المسجلين بقصور القلب )أقل من 45 عامًا، 
تلقوا  الذين  25 كجم/م2(  أو يساوي  أكثر من   ]BMI[ مؤشر كتلة الجسم 
العلاج الطبي في مستشفى بكين تشاويانغ، بكين، الصين، قمنا بتقسيمهم 
إلى مجموعتين وفقًا لما إذا كانوا قد عانوا من مستوى كبير من WL )أكثر من 
أو يساوي %5 من خط الأساس بعد سنة واحدة من الخروج(. تم تحديد معدل 
والتي  واحد  عام  لمدة   )MACEs( الكبرى  الضارة  القلبية  الأحداث  حدوث 

.HF تشمل الوفاة القلبية وإعادة العلاج في المستشفى بسبب

الدراسة، كان لدى  لهذه  تعيينهم  الذين تم   191 الـ  الأفراد  النتائج: من بين 
47 منهم مستوى WL كبير. كانت حالات الإصابة بأمراض القلب الإقفارية 
ومتلازمة انقطاع التنفس الانسدادي أثناء النوم، وكذلك مؤشر كتلة الجسم 
وضغط الدم، أعلى لدى أولئك الذين لديهم مستوى كبير من WL مقارنة 
في  بالملاحظة  جدير  تباين  وجود  عدم  من  الرغم  على  الضابطة.  بالمجموعة 
بشكل  يرتبط  الكبير   WL أن  إلا  المجموعتين،  بين  القلبية  الوفيات  حدوث 
مستقل مع انخفاض معدل إعادة دخول المستشفى )نسبة الخطر=0.32، فاصل 
الثقة %95 فترة الثقة: ]0.91-0.11[، القيمة الإحصائية=0.032( وإجمالي 
MACEs نسبة الخطر=0.37، فترة الثقة= 0.94-0.14، القيمة الإحصائية= 
 )OW/OB( الوزن/السمنة  زيادة  من  يعانون  الذين  الشباب  في   0.036

.)HF( والمصابين بقصور القلب

الخلاصة: قد يرتبط WL بالتشخيص الإيجابي لدى مرضى الذين يعانون من 
زيادة الوزن/السمنة الصغار السن والمصابين بقصور القلب.

Objectives: To explore the prognostic influence of 
weight loss )WL( on young overweight/obesity )OW/
OB( individuals with heart failure )HF(.

Methods: Heart failure enrollees )younger than 45 
years, body mass index ]BMI[ of ≥25 kg/m2( who 
received medical treatment at Beijing Chaoyang 
Hospital, Beijing, China, were classified into 2 groups 
according to whether they experienced significant 
WL )≥5% from baseline one year after discharge(. 
One-year occurrence rate of major adverse cardiac 
events )MACEs( comprising cardiac death and 
rehospitalization for HF was determined.

Results: Of the 191 individuals recruited for this study, 
47 had significant WL. The incidence of ischemic 
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heart disease and obstructive sleep apnea syndrome, as 
well as BMI and blood pressure, were higher in those 
with significant WL compared to the control group. 
Although there was no noteworthy discrepancy in the 
occurrence of cardiac death between the 2 groups, 
significant WL correlated independently with a 
lower incidence of HF re-hospitalization )hazard 
ratio ]HR[=0.32, 95% confidence interval ]CI[: 
]0.11-0.91[, p=0.032( and overall MACEs )HR=0.37, 
95% CI: ]0.14-0.94[, p=0.036( in young OW/OB 
individuals with HF.

Conclusion: Significant WL may correlate with 
favorable prognosis in OW/OB young HF patients.
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Obesity )OB( has become a huge burden for the 
global population. The World Health Organization 

)WHO( reported that the global prevalence of OB 
almost tripled from 1975-2016, and nearly 2 billion 
people were overweight )OW( or obese in 2021.1 
Between 2015-2019, approximately 34.3% of Chinese 
adults became OW, and 16.4% were defined as OB.2 
Furthermore, the OW/OB incidence continues to rise 
among adolescents.1

A previous study confirmed that OB is an 
independent risk factor for several cardiovascular 
disorders, including heart failure )HF(.3 Generally, 
HF is considered a primary disease of the elderly, but 
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recent studies have suggested an increasing incidence 
of HF in younger populations, which is accompanied 
by a significant increase in body weight and OB.4 It 
has also been shown that HF patients aged <55 years 
are more likely to be obese, although the reasons for 
this association are poorly understood.5 It has been 
demonstrated that young OB people have a higher 
susceptibility to developing diabetes mellitus )DM( 
and hypertension, and these OB-related comorbidities 
in turn make young patients more vulnerable to HF. 
Although the overall prevalence of OW/OB was 
suggested to range from 29-49% in HF patients, studies 
focusing on the role of OB in young HF patients are 
rare.6

How weight loss )WL( affects individuals with 
cardiovascular disease is controversial due to the “OB 
paradox )OP(”.7 Previous studies showed that WL in 
chronic HF patients was related to higher long-term 
mortality, particularly among patients >65 years old.8-10 
Interestingly, a recent consensus recommended at least 
a 5-10% WL for HF patients individuals whose BMI 
exceeds 35 kg/m2.11 It is hypothesized that excessive 
body weight in elderly people with HF may be protective 
against the catabolic complications of HF, but it is not 
yet completely understood how WL affects clinical 
outcomes in young HF individuals with OW/OB.12 
Accordingly, we explored the prognostic influence of 
WL in young HF patients with OW/OB in this study.

Methods. After searching the electronic medical 
records, HF patients between 18-45 years of age with 
a BMI of ≥25 kg/m2 and New York Heart Association 
)NYHA( class II-IV were included in this study 
following the diagnosis recommendations provided 
by the European Society of Cardiology guidelines.13 
Patients were assigned to either a WL of non-WL group 
according to whether they experienced significant 
WL )≥5% from baseline one year after discharge 
from January 2018 to December 2020(. Baseline 
demographic characteristics and clinical parameters 
were obtained one year after discharge. Healthy eating 
habits and physical activity were consistently suggested, 
while WL was not compulsory. Those affected by one 
of the following illnesses were not enrolled: I( serum 
alanine aminotransferase ≥3 times the maximum 
normal value and serum creatinine ≥3 mg/dl; II( 
end-stage disease )namely, end-stage cancers(; and III( 

no available information of weight. All patients were 
subjected to physical examinations, laboratory tests, 
and echocardiography examinations. All patients 
received standard medication for HF treatment, with 
the exception of drug use contraindications.

The enrolled population was followed up by 
outpatient or telephone visits during November and 
December 2021. The primary observed outcome was 
major adverse cardiac events )MACEs( within the 
initial year following WL, including cardiac death 
and re-hospitalization for HF. All participants signed 
informed consent forms upon accepting individual 
interpretation. The research protocol followed 
the Declaration of Helsinki )2013( and received 
endorsement from the ethics committee of Beijing 
Chaoyang Hospital, Beijing, China )2021-ke-623(.

Statistical analysis. Continuous data are presented 
as the mean ± standard deviation )SD( or median 
)interquartile range ]IQR[(, and categorical data as 
numbers and precentages )%(. Intergroup comparisons 
were achieved utilizing the independent-sample t-test 
or Kruskal-Wallis tests for continuous data according 
to distribution and the χ2 test for categorical data. 
Multivariate Cox regression was carried out to evaluate 
the underlying independent association between WL 
and MACEs. Cox proportional hazards regression 
analyses were carried out to obtain hazard ratios )HR( 
along with the corresponding 95% confidence intervals 
)CIs(. The multivariate model comprised age, gender, 
BMI, NYHA class, etiology of HF, medical history, 
HF types, blood pressure )BP(, heart rate, malignant 
arrhythmias )MA(, laboratory tests, echocardiography, 
and medications used. A Kaplan-Meier curve was 
plotted. Backward selection was carried out to determine 
the optimal fixed structure using the likelihood ratio 
test with the estimation of the maximum likelihood. 
The Statistical Package for the Social Sciences, version 
24.0 )IBM Corp., Armonk, NY, USA( was used for data 
analyses, with a p-value of <0.05 indicating statistical 
significance.

Results. In total, 235 individuals met the inclusion 
criteria, with 191 patients finally enrolled in our study, 
including 47 with significant WL and 144 without 
significant WL. Reasons for the exclusion of 44 patients 
are shown in Figure 1. Among the included patients, 36 
did not complete the follow-up, 5 had no data of weight 
)those were disabled or failed to have weight data(, and 
3 suffered non-cardiac death )one died from cancer, one 
died from accident, and one died from stroke(.

The included patients were predominantly male, 
with an average age of 37.9 years of age and an 
average BMI of 29.3. Table 1 presents the baseline 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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characteristics. For etiology, the WL group had more 
patients with ischemic cardiomyopath compared to the 
non-WL group. The WL patients were more prone to 
have obstructive sleep apnea syndrome and exhibited 
higher BMI and systolic and diastolic BP than patients 
without WL. There were no noteworthy variations in 
laboratory tests and echocardiography except left atrial 
diameter between the 2 groups. During the one-year 
follow-up, 5 in the WL group and 42 in the non-WL 
groups had MACEs )Table 2(. Patients with significant 
WL had a lower likelihood of HF re-hospitalization 
)36 vs. 4, p=0.016(, although the incidence of cardiac 
death was not statistically different between groups. 
Results of the Kaplan-Meier analysis showed similar 
results )Figure 2(. Subsequent multivariate Cox 
regression analyses showed that WL was independently 
correlated with a lower risk of HF re-hospitalization 
)HR=0.32, 95% CI: ]0.11-0.91[, p=0.032( and overall 
MACEs )HR=0.37, 95% CI: ]0.14-0.94[, p=0.036( 
in young OW/OB individuals with HF. Moreover, 
coronary artery disease )CAD(, DM, and renal 
dysfunction were independently related with a higher 
risk of HF re-hospitalization, whereas MA was also 
associated with MACEs in our cohort of young patients 
with HF )Tables 3 & 4(.

Discussion. As OB becomes more prevalent in 
young people, the incidence and prevalence of HF in 
these populations are expected to increase. Considering 
the previously proposed OP in HF individuals, how 
WL contributes to prognosis of HF patients remains 
unknown, particularly in the young. This study 
evaluated the influence of significant WL on clinical 
outcomes after one year in young OW/OB individuals 
bearing HF. The key discovery was that significant WL 
was linked to reduced re-hospitalization for HF in this 
population without significantly affecting the risk of 
cardiac death, which was consistent with the findings 
of the RICA registry, but differed from previous 
studies.8-10,14-16

Age was a primary contributing factor to the results 
of this study. A previous meta-analysis showed that 
WL was independently linked to increasing all-cause 
mortality risk for chronic HF individuals.17 However, 
patients enrolled in previous studies were older than 
60 years. Zamora et al8 suggested an association between 
WL and greater long-term morbidity, especially in 
obese HF patients with an average age of 65.8 years. To 
our knowledge, this study is pioneering in examining 
the influence of WL on HF individuals aged <45 years. 
However, the mechanisms underlying the different 

Figure 1 - Flowchart of patient inclusion. HF: heart failure, WL: weight loss, MACEs: major adverse cardiac events
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Table 1 - Baseline characteristics of patients one-year after discharge.

Variables WL group (n=47) Non-WL group (n=144) P-values
Age, years )median ]IQR[( 38 )33-43( 38 )34-42( 0.889
Male 32 )68.1( 94 )65.3( 0.724
BMI, Kg/m2 31.3±4.9 28.6±2.9 <0.001
Etiology

IHD
DCM
HYP
HCM
Other

9 )19.1(
12 )25.5(
7 )19.1(
6 )12.8(
11 )23.4(

63 )43.8(
28 )19.4(
16 )11.1(
9 )6.3(

20 )13.9(

0.003
0.373
0.156
0.149
0.125

NYHA class
II
III
IV

11 )23.4(
12 )25.5(
24 )51.1(

40 )27.8(
22 )15.3(
82 )56.9(

0.556
0.111
0.481

Medical history
Diabetes
Hyperlipidemia
Atrial fibrillation 
OSAS
Malignant arrhythmias
Smoking
Alcohol

28 )59.6(
25 )53.2(
15 )31.9(
12 )25.5(
1 )2.1(

29 )61.7(
7 )14.9(

72 )50.0(
70 )48.6(
48 )33.3(
18 )12.5(
9 )6.3(

77 )53.5(
30 )20.8(

0.254
0.586
0.857
0.033
0.271
0.324
0.371

Systolic BP, mmHg 149.7±23.4 138.1±22.8 0.003
Diastolic BP, mmHg 88.7±17.7 82.3±17.5 0.031
Heart rate, beats/minute 93.4±24.7 85.6±23.1 0.058
Types of HF

HFpEF
HFmrEF
HFrEF

14 )29.8(
14 )29.8(
19 )40.4(

62 )43.1(
27 )18.8(
55 )38.2(

0.107
0.110
0.785

Medication
loop diuretics
β-blockers
ACEI/ARB
MRA
Digitalis
ARNI

40 )85.1(
42 )89.4(
27 )57.4(
26 )55.3(
14 )29.8(
7 )14.9(

132 )91.7(
119 )82.6(
80 )55.6(
87 )60.4(
41 )28.5(
22 )15.3(

0.192
0.271
0.821
0.527
0.863
0.949

Laboratory tests
NT-proBNP, pg/ml
Hemoglobin, g/L
Creatinine, umol/L
eGFR, ml/min/1.73m2

Uric acid, umol/L
Total cholesterol, mmol/L
Triglycerides, mmol/L
LDL, mmol/L
HDL, mmol/L
AST, U/L
ALT, U/L
Albumin, g/L
Glucose, mmol/L

2393.4 )806.3-6268.6(
128±22.5
112.1±45

105.8±50.1
448.6±111.9

3.8±0.8
1.3±0.7
2.2±0.6
1±0.3

24.6±13.1
23.7±17.7

35±4.7
5.8±1.2

2609 )1046.1-5207(
130.4±23.6
99.5±34.5
100.9±33.8

456.47±135.8
4±1.1

1.6±1.3
2.2±0.9
1±0.3

30.2±52.8
28.2±37.8
35.6±4.9
6.1±2.1

0.852
0.527
0.05
0.14
0.719
0.243
0.129
0.851
0.962
0.476
0.538
0.466
0.275

Echocardiography
EF )%(
EAT thickness )mm(
LVEDD )mm(
LVESD )mm(
LA )mm(
RVD )mm(
IWT )mm(
PWT )mm(

44.6±13.8
6.4±1.4
56.9±8.4
41.9±12.4
47.4±7.1
36.4±6

11.5±2.7
10.6±2.1

47.9±15.8
6.2±1.5
57.2±9.8
43.3±12.3
45.4±6.7
35.1±6.7
11.4±2.4
11.3±9.8

0.2
0.366
0.811
0.5
0.08
0.239
0.8

0.608
Values are presented as numbers and precentages )%(, mean ± standard deviation )SD(, or median and interquartile range 

)IQR(. WL: weight loss, BMI: body mass index, IHD: ischemic heart disease, DCM: dilated cardiomyopathy, HYP: hyperten-
sion, HCM: hypertrophic cardiomyopathy, NYHA: New York Heart Association, 

OSAS: obstructive sleep apnea syndrome, BP: blood pressure, HF: heart failure, HFpEF: heart failure with preserved ejection 
fraction, HFmrEF: heart failure with mid-range ejection fraction, HFrEF: heart failure with reduced ejection fraction, ACEI: 

angiotensin-converting enzyme inhibitor, ARB: angiotensin II receptor blockers, 
MRA: mineral corticoid receptor antagonist, ARNI: angiotensin receptor neprilysin inhibitor, 

NT-proBNP: N-terminal pro-brain natriuretic peptide, eGFR: estimated glomerular filtration rate, 
LDL: low density lipoprotein, HDL: high density lipoprotein, AST: aspartate aminotransferase, 

ALT: alanine aminotransferase, EF: ejection fraction, EAT: epicardial adipose tissue, 
LVEDD: left ventricular end-diastolic diameter, LVESD: left ventricular end-systolic diameter, LA: left atrial diameter, RVD: 

right ventricle diameter, IWT: interventricular wall thickness, PWT: posterior wall thickness
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Table 2 - Incidence of major adverse cardiac events and other clinical outcomes in the weight loss and control groups.

Variables WL group Non-WL group χ2 P-values

MACEs 5 )10.6( 42 )29.2( 6.557 0.01
Cardiac death 1 )2.1( 6 )4.2( 0.417 0.518
HF-rehospitalization 4 )8.5( 36 )25.0( 5.819 0.016

Values are presented as numbers and precentages )%(. WL: weight loss, 
MACEs: major adverse cardiac events, HF: heart failure

Figure 2 - Survival curves in patients with and without significant weight loss. A) Major adverse cardiac events and B) re-hospitalization for heart failure. 
MACEs: major adverse cardiac events

impacts of WL on prognosis dependent on age remain 
unclear. One potential factor may be the different 
pathophysiological characteristics of HF in the elderly 
and the young. Overweight of aging adults is believed 
to be beneficial in preventing HF-related metabolic 
comorbidity, constituting one type of “metabolic 
pillow” that minimizes cachexia.12 

All individuals in this study had OW/OB, with an 
average BMI of 29.3 kg/m2, which was greater than that 
in the SOLVD and CHRAM trials and RICA registry. 
It has been accepted that WL can contribute to cardiac 
cachexia in normal or underweight patients, which 
could lead to a poor prognosis. We also found that those 
having a greater baseline BMI had a great probability of 
significant WL one year after discharge. Thus, a higher 
BMI may be beneficial for patients with significant 
WL, which supports the consensus that a minimum 
target WL of 5-10% is suggested for individuals with 
established HF and a BMI of ≥35 kg/m2.11 Moreover, 
previous studies mainly focused on mortality, and a 
majority of these studies did not analyze the relation 
between WL and the re-hospitalization outcome for HF. 
In this study, we identified an independent association 
of significant WL with reduced HF re-hospitalization 

risk. The reason for the decrease in re-hospitalization is 
unclear, but we hypothesize that WL may be associated 
with improved hemodynamics in young OW/OB 
individuals with HF, probably as a result of physical 
exercise.

The patient cohort in this study may have had 
different types of HF compared with patient cohorts 
in previous studies. More specifically, most previous 
studies involved patients who had HF with reduced 
ejection fraction )HFrEF(. In our study, 61.25% of 
the population enrolled showed an ejection fraction 
of ≥40%. In another prior study, HF with preserved 
ejection fraction )HFpEF( reportedly accounted for 
more than 50% of HF patients, and >80% of the 
HFpEF patients were OW/OB.19 Further, OB was nearly 
twice as common in middle-aged people compared 
to older people with HFpEF.20 It has been suggested 
that substantial WL with bariatric surgery or caloric 
restriction may be promising therapeutic approaches 
for OB-induced HFpEF.21,22 Thus, different types of HF 
might alter the influence of WL on clinical outcomes. 
In our study, we were unable to carry out sub-groups 
analysis based on HF types given the limited sample 
numbers in the WL group. Consequently, large-scale 
studies are warranted in the future.
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The severity of HF, as evaluated by the NYHA 
classification, may also affect the prognostic impact of 
WL in HF patients.23 The RICA registry study observed 
no apparent discrepancy in mortality and re-admission 
between individuals with and without significant WL 
for acute decompensated HF.24 However, the CHARM 
and SOLVD trials involved ambulatory, stable patients 
without overt congestion, and the J-MELODIC 
sub-analysis included mild chronic HF outpatients.18 
These analyses showed that WL was a predictive factor 
for adverse outcomes. In our study, most patients 
hospitalized had edema, and therefore the overt 
congestion status of the patients may partly explain why 
our study results vary from previous reports.

Comorbidities, such as diabetes, may affect the 
influence of WL on the prognosis of HF. Significant WL 
was linked to a lower one-year mortality in non-DM 
patients but not in DM patients. In patients who were 
obese before a HF diagnosis, the one-year mortality did 
not differ between the DM and non-DM populations.25 
In our study, we were unable to explore the potential 
influence of DM status the prognostic impact of WL 
in young HF individuals due to the limited sample 
size. Future studies with adequate sample size should 
be carried out to address this potential factor. Similar to 
previous findings, our Cox regression analysis revealed 
associations of CAD, DM, and renal dysfunction 
with elevated HF re-hospitalization risk in young 
HF patients, whereas MA was associated with an 
elevated risk of MACEs. A previous study showed that 
arrhythmia, hypertension, and CAD were risk factors 
for HF.26 Furthermore, hypertension, CAD, arrhythmia, 
and DM were shown to be strong predictors of HF in 
the young population.26 As for the influence of renal 
function, it has been suggested that adults with severe 

OB, BMI of >35 kg/m2, HF or chronic kidney disease 
may gain benefits from lifestyle alterations leading to 
intentional WL, which were not seen in patients with 
mild-to-moderate OB.27

Study limitations. First, WL was not compulsory in 
our study, as both intentional and unintentional WL 
were included in our analysis, which might have affected 
the study outcomes. Secondly, the sample size in our 
study was relatively small, and sub-group analyses could 
not be carried out. Future studies with larger sample 
sizes should be carried out. Thirdly, the characterization 
of significant WL )≥5% reduction in body weight from 
baseline one year after discharge( might be arbitrary 
because no consensus cut-off values for defining WL 
have been reached, which may be a common limitation 
of previously published similar studies.8,14,24 Lastly, this 
retrospective, single center study could only evaluate 
the association between WL and one-year outcomes 
after discharge. Multicenter and prospective studies 
with prolonged follow-up will be necessary to verify the 
above findings.

In conclusion, the findings of this study revealed 
an association of significant WL with favorable clinical 
outcomes in young OW/OB patients with HF, thus 
supporting the recommendation of WL in young HF 
individuals with OW/OB.
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