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Establishing reference intervals for venous blood cell analysis in children
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Abstract:Objective  To establish the reference intervals for venous blood cell analysis in children of
Changchun by indirect method. Methods The data were extracted from the healthy children aged from 1
month to 18 years old in the the laboratory information system (LIS) of the First Hospital of Jilin University
from January 2013 to December 2020. Kolmogorov-Sminov test was used to detect the normality of data. The
outliers were identified and eliminated by Box Plots and Stem-and-Leaf Plots. Kruskal-Wallis H test and
Mann-Whitney U test were applied for determination of age and sex partition. P, ; and P, ; percentiles were
calculated as the upper and lower limits of the reference interval by non-parametric method. Results A total
of 2 961 healthy children were enrolled in the study. All items showed significant difference among different
age groups. The significant differences between different sexes showed in some age groups except NEUT #.
WBC,MO# ,EO# ,BASO# and PLT showed slow decreasing trend with age. NEUT # increased significant-
ly from 1 month to <{3 years old,and leveled off after 6 years old. LYMPH # decreased obviously from 1
month to <{8 years old,and decreased slowly after 8 years old. RBC,Hb and HCT showed an obvious upward
trend with age,and RBC,Hb and HCT showed significant sex differences from 1 to 18 years old,from 8 to 18
years old and from 13 to 18 years old respectively,which were higher in men than in women. MCV and MCH
increased slowly with age. Conclusion This study confirms the feasibility and reliability of the indirect method to
establish the reference intervals for venous blood cell analysis in children, which is applicable to a wild range of clinical
laboratories,and provides a more appropriate way to establish or verify the reference intervals.
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16~18 % B+ 419 81.7~94.5 6~<8 % B4+4 240 33.3~42.9
MCH(pg) IMHE< S L 468 21.5~29.5 §~<11 % B+4 226 34.2~45.1
s 127 22.8~32.5 1I~<13% B+ 183 31.9~46.2
2~<4 % B+4 593 24.7~29.9 13~<16 % % 190 38.9~51.1
4~<11% % 633 25.4~30. 2 ke 131 34, 0~45.2
© 247 25.9~32.1 16~18 % % 228 42,2~51.2
1~<16% H+& 414 25.3~32.1 i© 191 37.5~44,7
16~18 % E: 228 27.5~32.3 |MCHC(g/L) IMHE<DRY B+4& 146 313~355
k8 191 25.8~32.0 1~<2 % B+4 449 309~357
PLT(X10°/L) IMHZE<1LY S+ 146 177~555 2~<5 % 5 672 320~358
1~<8 % Bo1376 197~466 © 139 318~357
4 320 183~456 5~<10 ¥ Ll 421 323~362
§~<13 % 5 234 175~455 I 161 316~356
© 145 156~501 10~<14 % 3 201 317~358
1B3~<16% B+ 321 164~458 ks 129 313~355
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i () ()  WBC NEUT# LYMPH#  MO# EO# BASO# RBC Hb HCT MCV MCH MCHC PLT
IMHE<I® 36 36 9.6 94, 4 97.2 9.7  97.2 98.6 98.6 931 97.2 98.6 97.2 100.0  95.8
1~<2 % 30 23 96.2 96. 2 98.1 98.1  100.0 100.0 96.2 943 96.2 925 943 981  96.2
2~<3% 28 23 94.1 96. 1 100. 0 94.1 96. 1 100. 0 100.0  96.1 100.0 92.2 94.1 98.0 96. 1
3I~<4 % 24 23 97.9 93.6 97.9 97.9 100. 0 97.9 100.0  93.6 97.9 95.7 95.7 97.9 97.9
4~<5% 2420 93.2 97.7 95.5 97.7  97.7 100.0 97.7  97.7 955 93.2 91.0  100.0 100.0
5~<6 % 20 20 97.5 92.5 95.0 100. 0 97.5 100. 0 97.5 100.0 100.0 97.5 95.0 100. 0 95.0
6~<7% 20 20 97.5 92.5 95.0 97.5 100. 0 100. 0 100.0  97.5 100.0  97.5 100.0 100. 0 95.0
7T~<8% 32 20 96.2 94,2 92.3 100.0  98.1 100.0 1000 98.1 98.1 100.0 100.0  98.1 923
§~<9 % 23 22 97.8 97.8 91.1 97.8  100.0 100.0 9.1 9.1 955 95.5 95.5 955 100.0
9~<10 % 20 21 100. 0 97.6 97.6 100. 0 95.1 100. 0 100.0 100.0 97.6  92.7 100.0 100. 0 97.6
10~<11 % 22 24 97.8 100. 0 91.3 100. 0 97.8 100. 0 100.0  100. 0 97.8 97.8 100.0 100. 0 97.8
N~<12% 28 25 96.2 92.5 92.5 1000 98.1 100.0 98.1 100.0 96.2 96.2 100.0  100.0  96.2
12~<13 % 23 23 95.7 97.8 91.3 97.8 95.7 100. 0 95.7 100.0 97.8 97.8 93.5 93.5 95.7
13~<<14 % 27 20 97.9 97.9 100.0 1000 95.7 100.0 93.6 979 100.0 97.9 100.0  100.0  97.9
14~<15 % 26 25 96. 1 98.0 100. 0 100. 0 98.0 100. 0 100.0 98,0 100.0 100.0 100.0 100.0  100.0
15~<16 % 26 24 100.0 100. 0 100. 0 96.0 100. 0 100. 0 100.0 98,0 98.0 100.0 100.0 100. 0 98.0
16~<17 % 59 53  100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100.0 100.0 100.0 100.0 100.0 100.0  100.0
17~<18 % 35 59 100.0 100. 0 100. 0 97.8 100. 0 100. 0 100.0 100.0  98.9 100.0 100.0 100.0  100.0

18 % 35 70 100.0 98.1 100. 0 100. 0 97.1 100. 0 100.0 100.0 100.0  98.1 100.0 100.0  100.0
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