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heart disease protein also 
linked to Brain damage

Heart disease and brain disease exact a major burden on 
society, and the incidence of these diseases is expected to 

increase significantly due to the rapidly aging population. Dam-
age to both organs often occur at a subclinical stage, or before 
signs and symptoms of disease are evident. A marker in the blood 
indicative of subclinical heart disease and brain diseases such 
as stroke and dementia could speed the initiation of treatments 
and lifestyle changes, potentially slowing or even reversing the 
disease’s course.
One such promising marker is N-terminal Pro-B-type natri-
uretic peptide (NT-proBNP), a protein released into the blood in 
response to cardiac wall stress. Blood serum levels of NT-proBNP 
rise when heart failure worsens and drop when it gets better. 
While previous studies have shown a link between heart disease 
and brain disease, less is known about the association between 
NT-proBNP and the entire spectrum of imaging markers of sub-
clinical brain damage, like brain volume and white matter integrity. 
Researchers from the Netherlands recently investigated this asso-
ciation in 2,397 community-dwelling middle-aged and elderly 
non-demented people without a clinical diagnosis of heart dis-
ease. The patients were drawn from the landmark Rotterdam 
Study, an ongoing, population-based study of more than 10,000 
people from a suburb of Rotterdam, the Netherlands. 
When the researchers compared serum levels of NT-proBNP 
with MRI findings, they discovered a clear association between 
higher NT-proBNP levels and brain damage.
“We found that higher serum levels of NT-proBNP were associ-
ated with smaller brain volumes, in particular with smaller gray 
matter volume, and with poorer organization of the brain’s white 
matter,” said Dr Meike W. Vernooij,  the study’s lead author and 
a neuroradiologist at Erasmus MC University Medical Center in 
Rotterdam.
The findings imply a close link between the heart and brain even 
in presumably healthy individuals, Dr. Vernooij said.
There are several hypotheses to explain the link between cardiac 

dysfunction and subclinical brain damage, according to Dr. Ver-
nooij. For instance, decreases in blood flow could lead to cerebral 
microvascular damage or problems in the function of the blood-
brain barrier, the network of blood vessels that allow essential 
nutrients into the brain while blocking potentially harmful sub-
stances. Inflammatory factors associated with cardiac stress could 
also harm the barrier, leading to increased permeability and 
damage to the brain.
While NT-proBNP is currently used in a clinical setting to rule 
out heart failure, it is too early to say if it can play a similar role for 
subclinical brain damage, as the new study only looked at people 
at one particualr point in time. 
“We cannot rule out that the observed subclinical brain damage 
led to increased levels of NT-proBNP,” Dr. Vernooij said. “How-
ever, from a biological perspective, and based on animal studies, 
it is more likely that cardiac dysfunction affects brain changes 
rather than vice versa.” 
Further research, including follow-up brain MRI studies and 
measurements of NT-proBNP, will be needed to clarify the rela-
tionship between cardiac dysfunction and subclinical brain dis-
ease, the researchers said.
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figure 1. Structural and microstructural MR imaging markers of subclinical 
brain damage. The left side of each image corresponds to right side of the 
brain. A, T1-weighted image. B, Fluid-attenuated inversion recovery image 
shows white matter lesions (arrowhead) and lacunar infarct (arrow). C, 
Three-dimensional T2* gradient-echo MR image shows cerebral microbleeds 
(arrow). D, Tissue segmentation, with each tissue type represented by a dif-
ferent color. CSF = cerebral spinal fluid, GM = gray matter, WM = white matter. 
E, Diffusion-tensor imaging map of fractional anisotropy. F, Diffusion-tensor 
imaging map of mean diffusivity.
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The serum levels of a protein ( NT-pro 
BNP) — already associated with heart 
disease — have now been found  also 
to be linked to early-stage brain dam-
age, according to a recent study [1].  
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