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Background: The relationship between anemia and intracerebral hemorrhage is not

clear. We investigated the associations between anemia at the onset and mortality or

dependency in patients with intracerebral hemorrhage (ICH) registered at the China

National Stroke Registry (CNSR). Methods: The CNSR recruited consecutive pa-

tientswith diagnoses of ICH in 2007-2008. Their vascular risk factors, clinical presen-

tations, and outcomes were recorded. The mortality and dependency at 1, 3, and

6 months and at 1 year were compared between ICH patients with and without ane-

mia. A favorable outcome was defined as a modified Rankin Scale (mRS) score of 2

or less and a poor outcome as an mRS score of 3 or more. Multivariable logistic

regression was performed to analyze the association between anemia and the 2 out-

comes after adjusting for age, gender, body mass index, history of smoking and

heavy drinking, National Institutes of Health Stroke Scale score on admission,

random glucose value on admission, and hematoma volume. Results: Anemia

was identified in 484 (19%) ICH patients. Compared with ICH patients without ane-

mia, patients with anemia had no difference in mortality rate at discharge and at 1

month. The rate of mortality at 3 months, 6 months, 1 year, and dependency at

1 year were significantly higher for those patients with anemia than those without

(P , .05, P , .001, P , .001, and P , .05, respectively). After adjusting for potential

confounders, anemia was an independent risk factor for death at 6 months

and 1 year (adjusted odds ratio [OR] 5 1.338, 95% confidence interval 1.01-

1.78, and adjusted OR 5 1.326, 95% confidence interval 1.00-1.75) in ICH patients.

Conclusions:Anemia independently predictedmortality at 6months and 1 year after

the initial episode of intercerebral hemorrhage. Key Words: Intercerebral

hemorrhage—anemia—dependency—mortality.

� 2014 by National Stroke Association

From the Department of Neurology, Beijing Tiantan Hospital, Cap-

ital Medical University, Beijing, China.

Received November 20, 2013; accepted December 16, 2013.

Author contributions: Research design: L.-P.L., G.-F.L., C.-X.W., and

Y.-J.W.; study conception: X.-Q.Z- and Y.-J.W.; concept development:

C.-X.W. and Y.-J.W.; literature review: YJZ, G.-F.L., and Y.-J.W.; data

collection: Y.-J.Z., G.-F.L., L.-P.L., and C.-X.W.; data analysis: Y.-J.Z.;

statistical consultation: G.-F.L.; drafting the article: Y.-J.Z. and Y.-

J.W.; review of submitted versions: Y.-J.Z., G.-F.L., and Y.-J.W.;

approval of submitted versions: Y.-J.W.; and draft revisions: Y.-J.W.

This study was funded by the Ministry of Science and Techno-

logy and the Ministry of health of the People’s Republic of China.

The grants include National Science and Technology Major Project

of China (2008zx09312-008), The National Science Foundation (grant

no. 7102050), The Research Special Fund For Public Welfare Industry

of Health (200902004), Beijing Health SystemHigh Level Health Tech-

nology Talent Cultivation Plan (grant no.2001-3-023), and The Beijing

Science and Technology Committee (grant no. D101107049310005 and

Z121100005512016) and National Science and Technology Major Proj-

ect of China (2011BA108B02).

Conflicts of interest: The authors declare no conflict of interest.

Disclosure: The financial sponsors of CNSR had no role in study

design, data collection and analysis, decision to publish, or prepara-

tion of the manuscript.

Address correspondence to Yong-Jun Wang, MD, Department of

Neurology, Beijing Tiantan Hospital, Capital Medical University,

No. 6 Tiantanxili, Dongcheng District, Beijing 100050, China. E-mail:

yongjunwang1962@gmail.com.
1
Both authors contributed equally to this article.

1052-3057/$ - see front matter

� 2014 by National Stroke Association

http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2013.12.020

Journal of Stroke and Cerebrovascular Diseases, Vol. -, No. - (---), 2014: pp 1-6 1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:yongjunwang1962@gmail.com
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2013.12.020


Introduction

Intracerebral hemorrhage (ICH) accounts for 10%-15%

of all stroke cases1 and is associated with high rates of

mortality and morbidity.2 Only 12%-33% among ICH pa-

tients have an independent life after 6 and 12 months.3,4

This is particularly true in China where it accounts for

between 17.1% and 55.4% of all strokes,5,6 which show

an higher rate than Western countries.7,8

Anemia is considered a risk factor and common in pa-

tients with ICH. Anemia (definition of the World Health

Organization is Hb , 12 g/dL in woman and ,13 g/dL

in men) is common in elderly patients (age-standardized

prevalence of z8.5%) and associated with increased risk

of hospitalization and mortality.9,10 Several studies have

demonstrated that low hemoglobin levels were associated

with poor outcome or death after ischemic stroke.11-16

Approximately 19% of patients with acute ischemic

stroke have anemia on admission.12 However, the relation-

ship between anemia and outcomes in ICH patients is

inconclusive.12,17,18 Our study systematically analyzed the

effect of anemia on admission and its effect on mortality

or functional dependency in Chinese patients with ICH at

discharge, 3 months, 6 months, and 1 year.

Methods

ChinaNational Stroke Registry (CNSR) is a multicenter,

prospective, cohort study aimed at studying vascular risk

factors, clinical characteristics, diagnosis, treatment, and

prevention for patients with acute stroke. All patients

were followed for outcome at 1 year.

ICH is diagnosed by brain axial computerized tomogra-

phy (CT) according to the World Health Organization

criteria.19 ICH patients were recruited by this registry

who met the following criteria: (1) older than 18 years

and (2) acute occurrence within 14 days after the onset of

symptoms. Patients were excluded if ICH was caused by

tumor, trauma, subarachnoid hemorrhage, primary intra-

ventricular hemorrhage, no data of ICH hematoma volume,

prestroke modified Rankin Scale (mRS) score greater than

2, participation in other research, or lost to follow-up. Our

study has been approved by the ethic committee at Beijing

Tiantan Hospital, Capital Medical University.

Baseline Data

Complete data sets include sex, age, blood pressure (in

mm Hg), body mass index (BMI, calculated as measured

Figure 1. Patients inclusion chart.
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