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Anemia as a Risk Factor of Mortality and Rehospitalization in Patients
with Heart Failure : An Integrative Review
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Purpose : Heart failure (HF) is considered an important medical burden with rehospitalization and mortality.
Anemia is a major risk factor associated with the severity of HF. To improve the understanding of the impact
of anemia in the population with HF, we explored the prevalence of anemia, its guidelines, relationship between
anemia and mortality or rehospitalization, and limitation of reviewed papers of various populations with HF.
Method: We used Whittemore and Knafl's integrative review methodology (2005), and thirty research papers
were analyzed. PubMed, CINAHL, Cochrane, Psychinfo, Embase, Web of Science were searched for papers
published between January 1960 June 2018. Results: Anemia in individuals with HF was primarily defined
using the World Health Organization guideline. The prevalence of anemia in patients with HF varied from 9%
to 56.7%. Moreover, such a condition significantly increases the prevalence of mortality or rehospitalization in
patients with HF. The analyzed majority were non—prospective cohort study including secondary data analysis.
Conclusion: Anemia in individuals with HF is a significant risk factor of mortality and rehospitalization.
Prospective cohort studies should be designed to identify the optimal value for screening anemia and the impact
of anemia on rehospitalization and mortality among HF patients.
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Figure 1. Flow chart of literature search
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Table 1. General Characteristics and Methodology of the Reviewed Papers

(N=30)

Characteristics Categories n (%)
Publication year 2002 ~ 2010 24 (80.0)
2011 ~ 2018 6 (20.0)
Study location Asia (apan, Korea) 3000
Oceania (Australia) 2 6.7
Europe (Norway, Italy, Swiss, Sweden, Spain, Poland) 7 (23.3)
America (US, Canada, Brazil) 14 (46.7)
International multi—center 4 (13.3)
Study design* Prospective cohort 13@3
Retrospective cohort 5 (16.7)
Cross—sectional 133
Secondary data analysis 12 (40.0)
“Sample size of participants <500 7233
500 ~ < 1000 6 (20.0)
1000 ~ < 2000 5 (16.7)
2000 ~ < 3000 4 (13.3)
3000 ~ < 4000 133
> 4000 7 (23.3)

*Duplicated
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Table 2. Clinical Characteristics of Patients with Heart Failure in the Reviewed Papers (N=30)
Characteristics Categories n (%)
Age (year) All age 29 (96.7)
> 65 133
‘Mean/Median age(year) <es g een
65 ~ 69 9 (30.0)
> 70 13 (43.3)
Men @ <so T 00
50 ~ 59 8 (26.7)
60 ~ 69 4 (13.3)
70 ~ 89 9 (30.0)
> 80 3 (10.0)
NYHA class I~V 13@3
m~ v 6 (20.0)
Not reported 11 (36.7)
‘Mean LVEF®) <40 20 667
> 40 3 (10.0)
Not reported 7 (23.3)
‘Comorbidities* ~ Diabetic melliss 8B aen
Hypertension 20 (66.7)
Renal disease 7 (23.3)
Chronic pulmonary obstructive disease 9 (30.0)
Hyperlipidemia 5 (16.7)
Stroke 6 (20.0)
Coronary artery disease/vascular disease 8 (26.7)
Atrial fibrillation or flutter 7 (23.3)
Myocardial infarction 6 (20.0)
Unclear 133
Not reported 3 (10.0)
*Duplicated; NYHA=New york heart association; LVEF=left ventricular ejection fraction
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Table 3. Diagnosis Criteria, Measurement Period and Prevalence of Anemia among Patients with Heart Failure in

the Reviewed Papers

(N=30)

Variables Categories

Reference number in Appendix

Diagnosis criteria

Hb (g/dL) < 13 for men and < 12 for women
< 12 for both men and women
< 129 for men and < 11.3 for women
< 134 for men and < 11.7 for women
< 12 for men and < 11 for women
Not reported (Hb continuous variable)

Het (%) < 30 for both men and women
< 40 for men and < 37 for women

Not reported (Het continuous variable)

Measuring time* At baseline
At admission
At discharge
New onset anemia
Longitudinal follow—up

Change in mean Hb over 12 months

Prevalence (%)* < 30

> 50
Not reported

1/4/7/10/11/12/14/15/16/17/21/23/24/25/26/27/29/30
5/6/19/22

18

28

1/3/6/7/9/10/11/16/17/20/24/25/26/27/28/30
2/4/5/8/12/13/15/19/21/22/23/29

18/21/27

14

24

1/6/7/9/11/13/14/16/25/26/27"
2/4/5/10/12/15/17/22/23/24/27%/29/30
8/18/19/21/28

3/20

*Duplicated; Hb=hemoglobin; Hct=hematocrit; 1 Measured at baseline and discharge
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Table 4. Mortality and Readmission/Hospitalization Associated with Anemia in Heart Failure

oY
s

(N=30)

Reference number in

Outcomes Terms used in reviewed paper Significance' Appendix
Mortality* All cause mortality 4/ +/+]+ 7/11/14/21/25/27
Cardiovascular mortality +/+ 20/21
HF mortality + 20
Risk of mortality +/+/+/+/+/+/+/+  3/6/9/14/15/16/171/24
1 year all cause mortality +/+/=/+/+/+/+  1/2/8/9/10/15/22
5 year all-cause mortality + 23
Total mortality - 2
In hospital mortality +/H/+/+/- 5/12/13/19/29
Readmission/hospitalization® HF hospitalization/readmission [/ +/+/+/+/+  T7/8/14/17/20/22/23/26
Non—HF hospitalization - 22
Cardiovascular hospitalization + 26
All causes eadmission +/+/+ 23/26/28
Readmission or rehospitalization +/+/+ 19/21/30
30 days readmission + 13
ED visit + 30
ED visit/urgent clinic visit for HF + 26
The composite of mortality ~ Cardiac death or HF rehospitalization + 18
and/or hospitalization® Cardiovascular mortality and hospitalization ~ + 27
All—cause death or rehospitalization + 21
Death or rehospitalization +/+ 4/14
All-cause mortality or all-cause hospitalization + 26
Cardiovascular mortality or HF hospitalization +/+ 11/26
HF death or rehospitalization at 1 year +/- 6/29

*Duplicated; T +=statistically significant, —=not significant; HF=heart failure; ED=emergency department
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Table 5. Study Limitations Presented in the Reviewed Papers

(N=30)

Category Contents Reference number in Appendix

Sample* Small sample size 6/12/16/18/28

Single source 10/17/30

Specific population 1/2/3/4/5/6/8/9/11/12/13/15/21/25/26/27
Study design™ Less cause—and—effect relationship 1/6/9/19/27/30
Data collection® Poor data quality 3/13/15/20/22/25/27/29

Restricted existing data 5/17/25/27

The influence of unmeasured confounders 3/7/16/17/19/20/21/23/24/29

Data missing from chart abstraction process 13/21

Misclassification using automated databases 17

Short or long term data collection 20/30

Anemia information™®

Insufficient information on anemia—related lab test

Insufficient information on prescribed medication

Poor information regarding Hb level

Insufficient information on etiology of anemia

Type of anemia (temporary or chronic)

1/8/11/12/18/19/21/22/23/24/26/28/29/30
1/3/6/8/11/12/13/15/17/19/22/23/24/26/29/30
22

1/2/3/4/19/21

9

*Duplicated; HF=heart failure; Hb=hemoglobin
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