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Analysis of Blood Cells and Establishment of Reference
Interval of Elderly Derivative Index in Anning
Area of Yunnan Province

ZHU Hong, DU Qiong, ZHAO Zhengwei, CHEN Liping, XU Muli, TU Yungui
(Dept. of Anning City 1st People’s Hospital Clinical Laboratory, Anning Yunnan 650302, China)

[Abstract] Objective To establish the derived indicators from blood cell analysis of the elderly in Anning
region of Yunnan province, lymphocyte to monocyte ratio (LMR), neutrophil to lymphocyte ratio (NLR), platelet
to lymphocyte ratio (PLR) reference interval, Observed differences from multicenter surveys, To determine the
necessity to establish this reference interval. Methods The analysis results of people above 60 years old for
physical examinations in the information system of Anning First People’ s Hospital from June 2022 to September
2022 were collected retrospectively. The biological reference interval for healthy elderly people in Anning City was
established according to the indirect method in the international CLSI EP28—-A3c guidelines. Results A total of 8877
cases were included. Red blood cell count (RBC), hemoglobin (HGB), hematocrit (HCT), mean red blood cell
hemoglobin concentration (MCHC), platelet count (PLT), and lymphocyte percentage (LYM%) decreased with
age, and the difference between men and women was statistically significant ( P < 0.05) . Only the broadband

coefficient of variation of red blood cell volume distribution (RDWCV) increased with age. White blood cell count
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(WBC), absolute value of neutrophils (NEU#), absolute value of eosinophils (EOS#), percentage of neutrophils
(NEU%), percentage of eosinophils (EOS%), mean red cell volume (MCV), standard deviation of red blood cell
volume distribution width (RDWSD), platelet volume distribution width (PDW ) were statistically significant only
between men and women ( P < 0.05), while the remaining items were not significant by age and sex (P> 0.05).
NLR increased with age, and men were significantly higher than women of the same age. Both LMR and PLR were
higher in females than in males. Conclusion The results of WBC, RBC, HGB, PLT and HCT in the self-built

reference interval were quite different from the reference interval of the multi—center survey.

[ Key words] Elderly people; Neutrophil to lymphocyte ratio; Lymphocyte to monocyte ratio; Platelet to

lymphocyte ratio; Reference interval
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Fig. 1 Flow chart of the reference interval for the elderly in Anning area
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Tab.1 Comparison of blood cell analysis in older ages [M(P,s, P.)]
L3 P51 60 ~ 692/ (n=3569) 70 ~ 794 (n=4005) >80% (n=1303) z P
WBC(x10%L) 5 6.56(5.63 ~7.73) 6.53(5.6 ~7.73) 6.47(5.43~7.7) 1.88 0.391
8 6.07(5.18 ~7.1) 6.26(5.34 ~7.35) 6.05(5.11 ~7.34) 19.34 <0.001***
NEU#(x10%L) Le 3.79(3.11 ~ 4.62) 3.8(3.09~4.7) 3.76(3.04 ~ 4.69) 0.60 0.742
@ 3.38(2.74 ~ 4.15) 3.56(2.93 ~4.4) 3.53(2.81 ~4.39) 34.98 <0.001""*
LYM#(x10%/L) 5 2.06(1.67 ~2.51) 2.02(1.59~2.5) 1.94(1.57 ~2.43)® 12.43 0.002"
'e 2.11(1.7 ~2.55) 2.07(1.68 ~2.51) 1.95(1.54 ~ 2.40) 26.09 <0.001"**
MON#(x10°/L) 3 0.4(0.32 ~0.485) 0.41(0.33~0.5) 0.42(0.34 ~0.51) 12.81 0.002"*
4 0.32(0.27 ~ 0.39) 0.35(0.29 ~ 0.43) 0.36(0.28 ~ 0.44) 77.27 <0.001***
EOS#(x10%L) L 0.15(0.09 ~ 0.24) 0.15(0.09 ~ 0.24) 0.15(0.09 ~ 0.23) 1.61 0.447
i 0.11(0.06 ~0.17) 0.11(0.07 ~0.17) 0.12(0.07 ~0.18) 6.55 0.038°
BAS#(x10%L) L3 0.03(0.02 ~ 0.05) 0.03(0.02 ~ 0.04) 0.03(0.02 ~ 0.04)* 19.26 <0.001"**
& 0.03(0.02 ~ 0.04) 0.03(0.02 ~ 0.04) 0.03(0.02 ~ 0.04) 2.09 0.352
NEU% L) 58.3(52.7 ~63.9) 58.9(52.6 ~ 64.7) 59.2(52.4 ~ 65.2)* 2.32 0.314
8 56.4(50.5 ~ 61.6) 57.9(51.8 ~ 63.4) 58.8(51.88 ~ 64.7) 39.95 <0.001***
MON% % 32(26.6 ~37.1) 31.1(25.8 ~37.1) 30.5(25.4~37.0) 10.46 0.005™
8 35.1(30.1 ~ 40.8) 33.5(28.3 ~39.28) 32.4(26.58 ~ 38.7) 63.74 <0.001"**
LYM% iz 6(5.15~17) 6.2(53~72) 6.45(5.4~17.7) 38.57 <0.001***
5’8 5.3(4.6~62) 5.6(4.8~6.5) 5.8(4.9~6.8) 62.45 <0.001"**
EOS% 3 2.2(1.4~3.6) 2.3(1.4~3.6) 2.25(1.375~3.6) 1.03 0.597
4 1.8(1.1~2.7) 1.8(1.1~2.7) 2(12~3) 7.87 0.02"
BAS% 5 0.5(0.3~0.7)* 0.5(0.3~0.7)* 0.4(03~0.7)* 10.33 0.006™
i 0.5(0.3~0.7) 0.5(0.3~0.7) 0.5(0.3~0.7) 8.38 0.015°
RBC(x10'%/L) L3 5.12(4.83 ~5.39) 5.07(4.76 ~ 5.39) 4.91(4.56 ~5.26) 69.79 <0.001""*
i@ 4.73(4.49 ~ 4.97) 4.68(4.45 ~4.95) 4.56(4.26 ~4.87) 68.07 <0.001"**
HGB(g/L) 5 160(152 ~ 167) 159(150 ~ 167) 152(143 ~ 163) 125.58 <0.001"**
8 144(138 ~ 151) 144(137 ~ 150) 141(132 ~ 149) 50.49 <0.001""
HCT(L/L) Le 47.7(45.35~50.3) 47.6(45~50.2) 46.45(43.3 ~50) 37.89 <0.001™*
4 43.5(41.5~45.5) 43.5(41.3 ~45.7) 43.15(40.3 ~45.9) 4.55 0.103
MCV(fl) iz 93.6(90.7 ~ 97.25) 94.2(91 ~ 97.5) 95.5(91.775 ~ 99)? 37.28 <0.001***
@ 92.2(89.5~95.3) 92.9(90 ~ 95.9) 94.7(91.4 ~98.8) 125.64 <0.001***
MCH(pg) 3 31.4(30.4 ~32.4) 31.4(30.3 ~32.4) 31.2(30.1 ~32.2) 7.58 0.023*
4 30.6(29.8 ~31.4) 30.7(29.73 ~ 31.6) 30.8(29.7 ~ 31.8) 5.23 0.073*
MCHC(g/L) 5 336(327 ~ 342) 334(325 ~341) 329(319.75 ~ 338) 140.76 <0.001™*
& 333(324 ~ 340) 331(321 ~338) 325(316 ~ 336) 123.84 <0.001***
PLT(x10°L) i) 201(167 ~238) 196(165 ~ 235) 183.5(152 ~219) 50.35 <0.001""*
i@ 225(188 ~269) 217(181 ~260) 205(171 ~244) 58.75 <0.001"™**
MPV (f1) B 10.3(9.5~11.4) 10.3(9.5~11.3)® 10.1(9.38 ~11.2)* 12.44 0.002"
8 10.2(9.4 ~11.2) 10.3(9.4~11.2) 10.1(9.3 ~11.1) 9.13 0.01"
PCT(%) % 0.21(0.18 ~ 0.24) 0.21(0.18 ~ 0.24) 0.19(0.16 ~ 0.22) 108.51 <0.001***
@ 0.23(0.2~0.27) 0.23(0.2 ~0.26) 0.21(0.17 ~0.24) 92.90 <0.001"**
NLR B 1.84(1.43 ~2.39) 1.91(1.42 ~2.48) 1.94(1.41 ~2.54) 6.83 0.033"
4 1.61(1.25 ~2.03) 1.73(1.32 ~2.24) 1.83(1.34~2.42) 55.65 <0.001***
LMR 3 5.26(4.15~ 6.54) 4.92(3.89 ~ 6.30) 470(3.66 ~6.11) 41.49 <0.001™
i@ 6.52(5.28 ~ 8.04) 5.95(4.72 ~ 7.34) 5.4(4.31~7.03) 131.00 <0.001***
PLR 5 97.6(76.0 ~ 124.7) 97.4(75.9 ~127.9) 95.0(72.2~121.9) 4.47 0.107
i 105(84.5 ~ 135.5) 105(82.9 ~ 133.8) 105(80.1 ~ 136.3) 1.39 0.5

WBC: FIAIHEG; Neu%e: TR 4IIE H 53450 Neu#: TR 41 A ZE X ; Lym%: W20 77 5340 Lymé#: bk CL 40 4 %0 ;
Mon%: A% E 5340 Mon#: FRAZ AN BLA XHE; Eos%: WEERM AN E 4345 Eos#: FE IR M AN I 26 %) (] ; Bas%: W HR A 4l
L 5350 Bas#: WE BRI MO 25 X ; RBC: Z1 40 M55 MCH.: SF-24) 1t 21 35 (4 H; MCHC: -4 41 20 M 1M 2178 14 e & s HGB: 1L
Z1 75 H; Het: ZL4NAE HL25; MCV: Y20 41 (AR RDW-SD: 21 A0 M AR/ A 55 FE FRifE 22 ; RDW-CV: 2L AR AR 40 A 55 AR 7
FH0 PLT: I/ PCT: I/IMR L2 ; PDW: i/ MEAFRS A 5618 ; P-LCR: KL/ EL3R; MPV: i/ MESE BT NLR:
A A7 2 ML/ L 20 B LG (s LMIR: 98K EXL 40 L/ SRR 240 B bE 5 PLR: il /M /90 B 20 M LB “P<0.05;""P < 0.01; """ P

{E<0.001,
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Tab.2 Reference interval of the blood routine index of the elderly in the plateau areas

B P51 60 ~ 694 (n=3569) 70 ~ 794 (n=4005) >80% (n=1303)
WBC(x10%L) 3 4.1~10.5 4.0~11.0 3.8~10.9
8 3.7~95 3.8~10.4 3.8~9.8
NEU#(x10°/L) B 20~72 20~72 1.9~72
& 1.8~6.0 1.8~7.0 1.8~6.6
LYM#(x10°/L) L 1.1~3.7 1.0~3.8 0.9~3.8
& 1.1~3.7 1.1~3.9 0.9~3.7
MON#(x10%L) s 0.22 ~0.71 0.22 ~0.76 021 ~0.73
5’8 0.17 ~ 0.6 0.19 ~ 0.62 0.17 ~ 0.63
EOS#(x10%L) 5 0.02 ~ 0.59 0.02 ~ 0.63 0.02 ~ 0.68
5’8 0.02 ~0.50 0.02 ~0.46 0.02 ~0.47
BAS#(x10°/L) A 0.01 ~0.08 0.01 ~ 0.09 0~0.08
8 0.01 ~0.07 0.01 ~0.08 0~0.07
NEU(%) L) 41 ~75 41 ~76 39 ~77
8 39~73 39 ~75 39 ~76
MON(%) % 4~10 4~10 3~10
& 3~9 3~9 3~10
LYM(%) L 18 ~ 48 16 ~ 49 15~49
& 20~ 52 18 ~ 51 17~52
EOS(%) L 0.4~89 03~92 04~94
5’8 03~8.1 03~7.1 02~7.0
BAS(%) A 0.1~13 0.1~13 0.1~14
5’8 0.1~12 0.1~12 0.1~13
RBC(x10'%/L) Lz 42~6.1 41~62 3.9~63
8 40~5.6 3.9~5.7 3.6~5.6
HGB(g/L) Liz! 132~ 184 126 ~ 184 118 ~ 183
5’8 124 ~ 162 118 ~ 164 109 ~ 164
HCT(L/L) B 0.40 ~ 0.56 0.38 ~0.56 0.37 ~ 0.59
8 0.38 ~0.50 0.36 ~ 0.51 0.35 ~0.53
MCV({l) L 81 ~ 105 81 ~ 105 78 ~ 108
& 82 ~ 101 80 ~ 103 82 ~110
MCH(pg) 5 27 ~35 26 ~35 23 ~35
5’8 27~33 26 ~33 26 ~ 34
MCHC(g/L) A 311 ~351 310 ~ 351 285 ~ 349
5’8 311 ~ 350 308 ~ 348 280 ~ 348
RDWSD({l) 3 41 ~50 40 ~ 50 41 ~ 50
8 40 ~ 48 40 ~ 49 40 ~ 50
RDWCV(%) Liz! 12.4~15.7 12.4~16.0 123 ~16.9
5’8 122~ 15.1 122 ~15.8 12.4~16.5
PLT(x10%L) B 106 ~ 339 106 ~ 322 104 ~ 309
& 119 ~ 358 118 ~ 355 105 ~ 354
PDW(f1) L 15.6 ~ 17 15.6 ~ 17 15.6~17
5’8 15.5~16.9 15.5~16.9 155~16.9

%3 RFMEEEAMBBSHHTERFSERE(Pys~ Pyys)

Tab.3 Reference interval of indicators derived from blood cell analysis in the elderly in Anning region( P, .-P,, ;)

EA ) el 60 ~ 698 (n=3569) 70 ~ 794 (n=4005) >80% (n=1303)
NLR % 0.87 ~4.21 0.85 ~ 4.62 0.81 ~5.09
5’8 0.76 ~ 3.65 0.77 ~ 4.02 0.76 ~ 4.51
LMR B 245 ~9.84 2.27~9.89 2.14~10.27
53 3.22~12.20 2.93~11.29 227~12.52
PLR 5 46.58 ~212.71 43.49 ~217.84 40.90 ~219.18
8 51.31~213.44 48.28 ~213.35 45.09 ~ 237.62

NLR: H 7 40 /b B 20 A EEAEL; MR 36k B 4T A/ A% A1 G HUAEL; PLR: I0L/IMES /90K B 20 Bt U 6
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Fig.3 Trends of NLR and LMR across ages
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Tab.4 Percentages of the verified populations in the reference intervals for the different reference intervals (%)

5 P 60 ~69(n=389) 70 ~79(n=149) 80 ~ 100(n=58)
Z XA H # X (] Z L IX A H # X ] Z UL IXA] EEE]
WBC(x10%L) H 96 96 90 93 95 91
i 96 96 90 96 95 96
NEU#(x10%L) Uil 96 96 93 96 93 91
8 96 95 93 96 93 96
LYM#(x10°L) 5 94 94 91 89 95 94
& 94 97 91 94 95 100
MON#(x10°/L) B 93 92 96 94 96 97
58 93 97 96 90 96 100
EOS#(x10°/L) A 96 98 94 97 77 97
5’8 96 95 94 88 77 100
BAS#(x10%L) L 92 93 86 82 86 91
5’8 92 88 86 84 86 92
NEU(%) 5 96 94 93 94 96 97
i 96 98 93 92 96 100
MON(%) Uil 89 89 91 89 93 94
8 89 96 91 94 93 100
LYM(%) 5 95 91 94 83 89 91
& 95 98 94 96 89 100
EOS(%) % 95 98 94 99 98 97
58 95 94 94 97 98 100
BAS(%) 3 88 96 79 83 82 94
5’8 88 89 79 87 82 80
RBC(x10'%/L) 5 94 98 92 97 81 97
& 92 95 97 99 92 96
HGB(g/L) 5 90 98 88 97 75 100
i 85 94 82 97 96 96
HCT(L/L) Uil 81 95 82 96 69 100
8 78 94 73 95 92 96
MCV(fl) 5 86 95 82 92 81 94
& 77 87 96 97 100 100
MCH(pg) % 96 97 93 96 88 91
58 96 95 97 97 100 9
MCHC(g/L) A 88 87 86 85 88 100
5’8 83 84 83 83 76 100
PLT(x10%L) L 94 97 93 96 98 97
5’8 94 98 93 95 98 100
MPV(fl) 5 88 98 80 94 82 97
i 88 96 80 97 82 9
PCT(%) Uil 85 9 93 97 96 97
53 85 99 93 96 96 100

Z e X8 (P B AR AR AT L3 BSNS4SRI A ) B B AR ARES 5 IX ] R DX A AT G L2
%'Z—I‘Eﬂ o
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Fig. 4 Schematic representation of the percentages in the reference interval for RBC, HGB, HCT, and MCV
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