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eosinophil counts in European and East
Asian populations from investigations of
large-scale general population studies:
the Nagahama Study

To the Editor:

We read with interest the study by HARTL et al. [1] entitled “Blood eosinophil count in the general
population: typical values and potential confounders”, recently published in the European Respirator
Journal. This is an excellent paper showing the distribution of blood eosinophil counts in the general
population, including more than 10000 participants. The authors found a right-skewed, non-normal
distribution with the tail towards the higher counts.

Before the 2000s, various techniques to evaluate airway inflammation using induced sputum or other
direct sampling from airways had been developed, but for daily clinical practice, progress in this field was
quite slow. Alternatively, the potential usefulness of peripheral blood eosinophil count was suggested
almost half a century ago [2]. Then, in recent developments in clinical research, total peripheral eosinophil
counts have been revealed as useful biomarkers to diagnose several diseases and especially to predict the
response for specific treatments in respiratory diseases, such as asthma and COPD [3–5]. This biomarker
has returned to the limelight and has become a trending research topic, in particular for the management
of respiratory diseases [6]. However, there are still some difficulties for some to digest and questions on
the validity, accuracy, and diagnostic value of the blood eosinophil count. HARTL et al. [1] described these
issues.

Consequently, as they referred our recent paper from the Nagahama Prospective Genome Cohort for
Comprehensive Human Bioscience (The Nagahama Study), which is currently an ongoing
community-based prospective observational cohort study in the Japanese general population, we have great
interest in confirming their results in our study population. We have approximately 10000 participants,
and we evaluated 9789 participants in our recent reports [7]. The mean±SD age was 53.6±13.4 years, and
two-thirds (66%) were female. The inclusion criteria were age 30 to 74 years and without current serious
diseases or physical impairment. Regarding these points, our study population had slightly different
parameters than that of HARTL et al. [1]. However, as shown in figure 1, the distribution of peripheral
blood eosinophil counts seems quite similar to that found by HARTL et al. [1], ranging from 0 to
2139 cells·μL−1, and the counts were non-normally distributed. The geometric mean value was
155.3 cells·μL−1, and the median value was 120.0 cells·μL−1.

In a comparison of both studies, the median value (120.0 and 130 cells·μL−1) and 75th percentile value
(200.2 and 210 cells·μL−1) were quite similar, and asthmatic subjects were approximately 4% in both
populations. Although our study population had a smaller body mass index (BMI) (22.3 versus
24.8 kg·m−2), elderly participants without children (53.6 versus 44.9 years), and fewer smoking habits
(never/former/current; 65/20/15% versus 49.7/28.6/21.7%), it is interesting that our distribution looked
quite similar. Moreover, we examined changes in blood eosinophil counts at the 5-year follow-up period.
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Among the 8287 participants who underwent follow-up examination [7], the mean change from baseline
was −10.7±121.9 cells·μL−1, the median ratio (range) of change was −7.8% (−35.7 to 29.5%), and the
geometric mean, median, 25th and 75th percentiles were 143.1, 110.0, 68.8 and 182.9 cells·μL−1,
respectively. Interestingly, the distribution in the follow-up study was quite similar to that at the baseline
evaluation, as it was in the HARTL et al. [1] study. Since we demonstrated a nonlinear relationship between
BMI and blood eosinophil count, variation within populations should be more complicated. Although
other confounders for eosinophil count might have affected such fluctuation or stabilising phenomena of
distribution of eosinophil count, from this comparison and observation, it can be considered that the
distribution of eosinophils in the general population-based data may be reproducible, and can be
extrapolated to the distribution in other populations.

Moreover, as in the study reported by HARTL et al. [1], we also evaluated the subjects who were considered
“healthy” in our population, excluding individuals who were current smokers, were obese (BMI
⩾30 kg·m−2), had been diagnosed with asthma or allergic rhinitis, and had airflow limitation (ratio of
forced expiratory volume in 1 s to forced vital capacity <0.7). In total, 4921 “healthy” subjects were
included (1309 males and 3612 females), and the 5th to 95th percentiles of eosinophil counts were 29.6–
392.1 cells·μL−1 in males and 28.1–308.0 cells·μL−1, which is quite similar to the results reported by HARTL

et al. [1] (30–330 cells·μL−1 in males and 30–310 cells·μL−1 in females), at least in females. VEDEL-KROGH [8]
indicated in the accompanying editorial that the healthy upper limit of peripheral eosinophil counts could
be 300 cells·μL−1, which is almost the same as the cut-off values to predict potential benefits of inhaled
corticosteroids for COPD patients [5, 6]. Although they usually constitute less than 5% of all leukocytes [9],
eosinophil counts have been found to range from 50 to 500 cells·μL−1 in recent reports [10]; for example,
“300” cells·μL−1 could be meaningful in clinical settings, even in different populations.

To conclude, peripheral blood eosinophil count is quite easy to assess and has various possible powers to
diagnose, and the upper limit of normal distribution of eosinophils could be useful to find remarkable
subjects. It is important to recognise the normal distribution of peripheral blood eosinophils with regard
to variation and reproducibility in each subject.
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FIGURE 1 Frequency distribution of blood eosinophil counts in the Nagahama study. Red bars indicates distributions in “healthy subjects”, who
were not current smokers, were not obese (i.e. body mass index was <30 kg·m−2), had not been diagnosed with asthma nor allergic rhinitis, and
had no airflow limitation (ratio of forced expiratory volume in 1 s to forced vital capacity ⩾0.7).
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