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Objectives: We conducted this study to evaluate the diagnostic value of hematologic markers for moder-
ate to severe obstructive sleep apnea syndrome (OSAS). Methods: We performed the study using medical
records from our sleep disorders center. We collected information regarding obstructive apnea-hypopnea
index (0AHI), age, sex, body mass index, and complete blood counts with differential counts [white blood
cell (WBC) count, neutrophil count, lymphocyte count, red blood cell distribution width (RDW), mean
platelet volume, platelet count, platelet distribution width (PDW), neutrophil-lymphocyte ratio, and plate-
let-lymphocyte ratio]. We excluded patients who were younger than 2 years, older than 14 years, obese/un-
derweight, and those who had a hematologic or severe medical illness. Results: We assessed records from
57 patients (7.9813.25 years old, 35 men). We classified the subjects into three groups based on their oAHI
scores, as follows: normal (0AHI<1), mild OSAS (1<0AHI<5), and moderate/severe OSAS (0AHI>5). Us-
ing a multivariate multinomial logistic regression model (pseudo R’=0.33), we found significant differences
among the groups in RDW [moderate/severe OSAS vs. mild OSAS, adjusted odds ratio (OR): 8.77, p-value:
0.03], PDW (mild OSAS vs. normal, adjusted OR: 1.05, p-value: 0.04), and WBC (moderate/severe OSAS vs.
normal, adjusted OR: 1.42, p-value: 0.03). Conclusions: RDW, PDW, and WBC had diagnostic value for
moderate/severe OSAS in our study. Further prospective and validation studies are required to develop a
screening tool for moderate/severe OSAS in children and adolescents.  J Sleep Med 2018;15(1):20-26
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Table 1. Demographic, clinical, and hematologic characteristics of each group

oAHI
0AHI<1 (n=18) 1<0AHI<5 (n=26) 0AHI>5 (n=13) p-value

Age, years

mean+SD 8.1612.91 8.22+3.42 7.26x3.50 0.67*
Gender, male

% (n) 55.6 (10) 69.2 (18) 53.8 (7) 0.541
BMI z-score

meant+SD 0.101£+0.625 0.0524+0.889 0.172%0.900 0.91*
Hb, 10’/mL

meant+SD 12.97+0.99 12.86+1.07 13.324+1.33 0.47*
RDW

meant+SD 12.784+0.49 12.45%0.498 12.83%0.318 0.02*
PLT, 10’/mL

meantSD 304.671+80.48 333.27480.71 296.69+50.64 0.27*
MPV

median (IQR) 9.50 (1.98) 8.50 (2.35) 8.90 (2.20) 0.52%
PDW

median (IQR) 11.05 (10.12)" 39.25(34.63)" 13.30 (35.95) 0.04*
WBC, 10°/mL

meantSD 7.49+11.88% 7.961+2.78 9.87%3.308 <0.05*
NLR

median (IQR) 0.83 (0.49) 0.97 (0.43) 1.04 (1.42) 0.78%
PLR

meantSD 102.99+45.59 106.421+39.22 91.761+49.33 0.61*

*one-way ANOVA test, fchi-square test, ¥Kruskal-Wallis test, $<0.05 in Tukey post hoc test, '<0.05 in Wilcoxon-Mann-Whitney test fol-
lowed by manual adjustment for p-value by Bonferroni method. oAHI: obstructive apnea-hypopnea index, BMI: body mass index, Hb:
hemoglobin, RDW: red blood cell distribution width, PLT: platelet, MPV: mean platelet volume, PDW: platelet distribution width, WBC:
white blood cell, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, SD: standard deviation, IQR: interquartile range
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Table 2. Estimated crude OR from the univariate multinomial logistic regression model to predict moderate to severe obstructive sleep
apnea syndrome

0AHI>5 (Ref. 0AHI<1) 0AHI>5 (Ref. 1<0AHI<5) 1<0AHI<5 (Ref. 0AHI<1)
OR (95% CI) OR (95% CI) OR (95% CI)
Age, years 0.91 (0.72-1.15) 0.91 (0.73-1.13) 1.01 (0.84-1.21)
Gender, male 0.93 (0.22-3.85) 0.52 (0.13-2.04) 1.79 (0.51-6.25)
BMI z-score 1.12 (0.46-2.72) 1.21 (0.53-2.78) 0.93 (0.43-1.97)
Hb, 10°/mL 1.31 (0.70-2.46) 1.45 (0.80-2.64) 0.90 (0.51-1.61)
RDW 1.31 (0.26-6.54) 7.08 (1.78-39.22)* 0.19 (0.04-0.86)*
PLT, 10’/mL 1.00 (0.99-1.01) 0.99 (0.98-1.00) 1.01 (1.00-1.01)
MPV 0.89 (0.54-1.48) 1.05 (0.65-1.70) 0.85 (0.56-1.31)
PDW 1.04 (0.99-1.09) 0.99 (0.95-1.03) 1.05 (1.01-1.09)*
WBC, 10°/mL 1.39 (1.03-1.87)* 1.27 (0.99-1.65) 1.09 (0.84-1.41)
NLR 1.13(0.77-1.67) 1.33 (0.82-2.17) 0.85 (0.51-1.42)
PLR 0.99 (0.98-1.01) 0.99 (0.97-1.01) 1.00 (0.99-1.02)

*p-value<0.05. OR: odds ratio, oAHI: obstructive apnea-hypopnea index, Ref.: reference, CI: confidence interval, BMI: body mass index,
Hb: hemoglobin, RDW: red blood cell distribution width, PLT: platelet, MPV: mean platelet volume, PDW: platelet distribution width,
WBC: white blood cell, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio

Table 3. Estimated adjusted OR from the multivariate multinomial logistic regression model to predict moderate to severe obstructive
sleep apnea syndrome

0AHI>5 (Ref. 0AHI<1) 0AHI>5 (Ref. 1<0AHI<5) 1<0AHI<5 (Ref. 0AHI<1)
OR (95% CI) OR (95% CI) OR (95% CI)
RDW 2.08 (0.33-13.25) 8.77 (1.28-60.22)* 0.24 (0.05-1.12)
PDW 1.04 (0.99-1.09) 0.99 (0.95-1.04) 1.05 (1.00-1.09)*
WBC, 10°/mL 1.42 (1.03-1.94)* 1.26 (0.97-1.64) 1.12 (0.84-1.50)

*p-value<0.05. Pseudo R?=0.33. 0oAHLI: obstructive apnea-hypopnea index, Ref.: reference, OR: odds ratio, CI: confidence interval, RDW:
red blood cell distribution width, PDW: platelet distribution width, WBC: white blood cell
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