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Investigation on venous blood cells reference intervals in 6085 healthy adults in Tianjin
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(Clinical Laboratory Center, General Hospital, Tianjin Medical University, Tianjin 300052, China)

Abstract Objective: To investigate the main reference intervals of venous blood cells in healthy adults in Tianjin and provide data
support for establishing feasible and practical reference intervals of blood cells. Methods: Healthy subjects in Tianjin Medical University
General Hospital —-Health Management Centre were chosen. After excluding blood diseases, thyroid diseases, kidney diseases and other
diseases, which may affect blood parameters according to CLSI C28-A3, we collected fasting venous blood and analyzed (including WBC,
RBC, Hb, PLT, HCT and so on) by sysmex XN900O with auxiliary reagents with in 2 hours. Quality control was implemented strictly during
sampling and analysis. We did statistical analysis by statistical package SAS9.3 and compared the results with national standards and
reference intervals in other regions of China. Results: In this study, 6 085 health adults were selected, ranging from 19 to 96 years old,
including 2 853 males whose average age was 44.2 years old and 3 232 females whose average age was 45.8 years old. The main reference
intervals of blood cells in this region: WBC male (3.6 ~ 9.1)x10%L, female (3.3~8.8)x10%L, RBC male (3.6~5.9)x10" /L, female (3.9~5.2)x10"/L,
PLT male (146~348)x10°/L, female (158~371)x10%/L, Hb male (139~176) g/L, female (117~153) g/L, HCT male (41~52)%, female
(36 ~46)%. WBC, RBC, Hb and HCT were all higher in males than in females (P<0.05), while PLT was lower (P<0.05) and these five
parameters all showed a downward trend as the age increased; WBC obtained in this study was lower than current national standards, while
RBC, Hb, PLT and HCT were higher than national standards. Conclusions: The results of this study indicate that the reference intervals of
blood cell analysis in Tianjin are different from current national standards and other regions, and that gender and age can influence the
reference intervals, indicating that it is very necessary to establish blood cells analysis reference intervals for this region, meanwhile, the
difference between gender and age is also important.

Key words healthy adults; blood cells;reference intervals

024 L 53 B 2 I DA 6 FH B A i H =22 — R G RIS YT 15 SRt R M 0 e oS AT e /0> ) o 2
KA. 5 HGE AR HEI AR T2 KT
E4¢UH ERXEFARMNZESRYTA(81701968) K BT AR S IR A 2 A Re R 52 X )
EEBN TE= -), &, MEESE,ARFE: GEREES1S Ny — o y

EEEN F (1990-), % , M7=, AR F 1 : G KK 51 . I R R TS % R R S5 2 ] 41l

Wr; BIS{EE . KEEF,E-mail: xiaofangz1986@163.com; F i, . . o - .




552 4

B T 6 085 A AR IK LA 2307 9 2 7% IX i il 137

WA TR FIANTAE TG S B2 4 s, i HL i 20 i
IIHTACERE K P B A0 fi vy, A R B 82 1 T SE
AN, AR kg %l B2 Wi %) RS I 35 H o 1 K
N SRS 2 ) 20 B B A ol AR ) 1t 200 Y S
WS %K B H T, AR RS b 5T
AHICHUA T HIT e SEid BB A ST TAE 4 Tl A
S EASSKIN B IE R IR S, 2 R S [ RSk
Y ARG 22 51 22 SO CLST C28-A3 ZERP, i ffF
H Al DX Il 240 B 22 DX, Wb sy W AT SR
FA) R b DX I 240 B 2 2% DX ), LA AR B 2 ) I PR
SO X

1 #METE

L1 —f3or ABFSTEEsE 2018 45 3 A -2018 4
4 FAERFEBERR R 27 2 e et B A5 3 b Lo AR ARG P K
AEN, ZHR CLSI C28-A3 SCIFxt &% AREMELR,
HEBR AT B0 HRIRBSR A B A  HEAA
TREAKH 6085 4], AF- ik 19~96 %, Horh 55 2853 i,
HHCRIFTE R R 47.17% , FAEES 442 % 4
3232 Bil, it 52.83%, X4 45.8 %7 o HEHUA A
THEC(WBC) L 20 40 g+ % (RBC) | IfiL 41 8 1 W T2
(Hb) i /M2 (PLT) ML A e BLCHCT) 1R
FEITENE

1.2 BEL5T*

1.2.1 AUER 56 RATHZA sysmex XN 9000 4= [
S0 43 AT A, Rz K59 4 ( Cellpack DCL., Sulfol
yser.Lysercell WNR Fluorocell WNR Lysercell WDF,
Fluorocell WDFLysercell WPC . Fluorocell WPC.Cell-
pack DFL.Fluorocell PLT),

122 RCHERISE AR AS 5258 5 A4 o i il
W R R AN 7K B BCE T (sysmex XN
Check L2 Fl sysmex XN Check L3) 47 o2 Wi, 4
i SCPFZEK e R AT 42 B 3l i 240 i 23 B AR A
Bl ARAS AN i g S DA 1 BB N B3 ™A e B AR
MAEREST .

F 1 FREMERE MRS X 8 b5

Tab 1 Comparison of blood cell reference intervals between genders
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WBC(x10%L) 6.3 3.6~9.1 3.6~3.6 9.0~92 6.1 3.3~8.8 3.3~3.4 8.7~8.8 <0.05
RBC(x10%L) 5.2 4.5~59 45-45 59~59 4.6 3.9~5.2 3.9~4.0 5.2~5.2 <0.05
PLT(x10%L) 247 146~348 144~149 346~351 265 158~371 156~167 369~374 <0.05
Hh(g/L) 157 139~176 138~139 175~176 135 117~153 116~117 153~154 <0.05
HCT(%) 47 41~52 41~42 52~52 41 36~46 36~36 46~46 <0.05
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Tab 2 Comparison of blood cell reference intervals between different ages and genders
o it 7 : . = : ,
17k e ZH X %k L 2% X [H]
WBC/(x10°/L) 18~29 669 6.4 3.7~9.0 680 6.2 3.2~93 <0.05
30~39 877 6.4 3.6~9.2 1088 6.1 3.4~8.9
40~49 654 6.2 3.5~8.6 693 5.9 3.3~8.6
50~59 442 6.2 3.5~8.9 522 5.8 3.2~8.5
=60 211 6.2 3.4~9.0 240 5.9 3.2~8.5
RBC/(x10"/L) 18~29 669 53 4.7~5.9 680 4.6 4.0~5.2 <0.05
30~39 877 53 4.7~5.9 1088 4.6 3.9~5.2
40~49 654 52 4.6~5.8 693 4.5 3.9~5.2
50~59 442 5.1 4.4~58 522 4.6 4.0~5.3
=60 211 5.0 4.2~5.7 240 4.6 3.9~5.2
PLT/(x10%/L) 18~29 669 257.1 160.4~353.8 680 272.9 165.0~380.8 <0.05
30~39 877 257.5 160.3~354.7 1088 273.6 166.1~381.1
40~49 654 250.4 151.3~349.4 693 270.2 159.0~381.3
50~59 442 238 140.8~335.0 522 259.5 158.9~360.1
=60 211 228.2 125.6~330.8 240 249.4 151.7~347.1
Hb/(g/L) 18~29 669 158.9 142.3~175.6 680 135.2 118.2~152.2 <0.05
30~39 877 158.3 141.2~175.4 1088 133.8 115.4~152.1
40~49 654 158 141.1~174.9 693 133.0 114.2~151.7
50~59 442 156.9 137.7~176.0 522 136.7 119.2~154.2
=60 211 153.1 132.0~174.3 240 136.6 118.4~120.1
HCT/% 18~29 669 47.1 42.6~51.5 680 40.8 35.9~45.6 <0.05
30~39 877 46.8 42.1~51.5 1088 40.5 36.7~45.3
40~49 654 46.6 41.9~51.3 693 40.3 35.6~45.1
50~59 442 46.3 41.0~51.5 522 40.3 35.3~45.3
=60 211 45.5 39.6~51.4 240 40.4 35.4~454
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Tab 3 Comparison of blood cell reference intervals in different regions
28 P31 AL ATl prifE G ARTF 22 pi]
WBC/(x10%/L) 5 3.6~9.1 3.5~9.5 4.1~8.9 4.1~10.2 3.6~8.8
n 3.3~8.8 3.5~9.5 3.5~84 3.5~9.9 3.6~8.8
RBC/(x10"/L) 5 4.5~5.9 4.3~5.8 4.4~5.6 4.6~6.1 4.4~6.2
S 3.9~5.2 3.8~5.1 3.8~4.9 4.1~5.6 4.0~5.4
PLT/(x10%L) % 146~348 125~350 118.4~299.9 103~335 100~340
k'Y 158~371 125~350 127.8~315.9 109~345 100~340
Hb/(g/L) 5 139~176 130~175 141.5~172.9 137~186 140~187
S 117~153 115~150 118.8~151.2 108~163 120~163
HCT/% % 41~52 40~50 23~69 41.4~55.0 42~54
kS 36~46 35~45 16~62 35~49 36~47
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