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The FMD test is used to determine the effectiveness 
of medication in the elderly.

We perform many cardiac catheter-
izations for the elderly, reflecting 

the aging rural population

The average age of outpatients visiting our cardiology 
department is 75 years old, reflecting the aging rural 
community. There are approximately 800 patients who 
visit the hospital on a regular basis, and many of them 
tend to have cardiovascular diseases and hypertension. 

The hospital also actively performs cardiac catheteriza-
tion and coronary angioplasty for the elderly, approxi-
mately 400 cardiac catheterizations per year, or about 
80% of all patients seen.

Figure 1  Age regression line of FMD in healthy subjects

Effective Utilization Example of UNEXEF

Dr. Kentaro Matsumura, M.D., Director of Internal Medicine
Graduation year: 1974, Kyoto Prefectural University of Medicine 
Specialty: Cardiovascular medicine 
Registered societies: 
  Japanese Society of Internal Medicine (Certified medical doctor),   
  Japanese Circulation Society, Japanese College of Cardiology,  
  Japanese Coronary Association, 
  Japanese Association of Cardiovascular Intervention and Therapeutics 
    (Council member of Chugoku-Shikoku area), 18th, 2004 
  Japanese Coronary Association Best Paper Award

The FMD tests are performed on 
almost all patients who visit the 

hospital, and more than 1,700 tests 
have been performed to date.

It is said that vascular endothelial function is impaired 
by cardiovascular diseases and many other diseases, 
including lifestyle-related diseases.

For this reason, the Department of Cardiology performs 
the FMD test, which evaluates vascular endothelial 
function, on almost all of our patients. 

Based on the age regression line of FMD measured in 
healthy subjects at our hospital, the lower limit of the 
95% confidence interval is 6.01% for the average age of 
75 years. Therefore, we determine that the vascular 
endothelial function is deteriorated when the FMD 
value is 6% or lower. (Figure 1) 

The FMD values for each disease at our hospital were 
5.19% for hypertension, 4.83% for diabetes, 5.32% for 
hyperlipidemia, and 4.62% for coronary artery disease, 
which were significantly lower than those of the normal 
group (7.91%) and again below the nominal value of 
6%. （Figure 2)

Since the FMD test can be performed in 10-15 minutes, 
it is mainly performed on an outpatient basis, and we 
immediately explain the results to the patient. 6% or less 
of the patients indicates "endothelial dysfunction", 
which is difficult for patients to understand the meaning 
of the medical terminology, so we explain this way, 
"Blood vessels are damaged due to some disease".

Other tests are performed necessary to determine the 
cause of the damage to the blood vessels, and if the 
cause is determined, diet, exercise, and medication will 
be prescribed. Then, after a period of time, such as after 
1 year, the FMD test will be performed again, and if the 
FMD value is improved, the patient recognizes that the 
treatment has been successful. 

We have been using UNEXEF for about 2 years, and we 
perform an average of 20 to 30 measurements per 
month, with the cumulative number of measurements 
reaching 1,700.Figure 2  FMD and various diseases at our hospital
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172 coronary artery disease (CAD) patients with 
decreased FMD (≤6%) and mechanical stenosis of at 
least 75% of the proximal major coronary arteries 
found by catheterization were divided into a control 
group (71 patients) that continued conventional 
treatment and a group (56 patients) that received an 
additional 1800 mg /day of high-purity EPA prepara-
tion. They were compared before and 12 months after 
administration. (Table 1, Fig. 3) 
The results showed that FMD values did not change 
from 3.29% to 3.27% in the control group, but signifi-
cantly improved from 3.04% to 5.54% at 12 months in 
the EPA group. This suggests that long-term adminis-
tration of EPA significantly increases FMD values in 
brachial artery and improves the endothelial function 
in patients with coronary artery disease.

The FMD test is utilized to determine 
the effectiveness of medication 

after catheterization and PCI

Effective Utilization Example of UNEXEF

It is said that FMD can be improved not only by the 
aforementioned EPA, but also by various medica-
tions, diet, and exercise therapy. We believe that it is 
very important not only to improve blood pressure, 
blood glucose, and lipids by treatment, but also to 
examine whether vascular endothelial function is 
improving along with the effects of treatment, in order 
to reduce the risk of future cardiovascular events. 
Currently, we regularly perform the FMD test once a 
year to monitor the condition of patients' blood 
vessels. We will continue to utilize the FMD test as a 
flow-up of treatment efficacy. 

FMD testing for patient follow-up

Table 1 Changes in various laboratory data 
             after 12 months of EPA administration

Fig 3  Change in FMD values after 12 months 
           of EPA administration


