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[Abstract] Objective To research and explore the diagnostic role of fully automated blood cell analyzer
and blood smear cell morphology methods in blood routine test for anemia. Methods The sample selection
period was from January 2021 to December 2022, 60 cases of iron deficiency anemia and 60 healthy volunteers
from Gaomi City People's Hospital were selected as research group and control group. The peripheral venous
blood samples were collected and conducted by blood routine test by fully automated blood cell analyzer and blood
smear cell morphology. The blood routine test indicators of two groups and patients with different degrees of iron
deficiency anemia were compared. The diagnostic results of iron deficiency anemia between the two methods used
alone and in combination for blood routine test were compared. Results The levels of red blood cell count (RBC),
hemoglobin (Hb), mean corpuscular volume (MCV) and mean corpuscular hemoglobin content (MCH) in study
group were lower than those in control group, while the level of red blood cell distribution width (RDW) in study
group was higher than that in control group [RBC (X 10'/L): 3.26 +0.41 vs. 4.47 +0.52, Hb (g/L): 103.45+12.03
vs. 126.24 +18.29, MCV (fL): 82.53 +£6.95 vs. 90.45+7.24, MCH (pg): 22.58 £2.09 vs. 29.67 +3.15, RDW (%):
21.69 +£3.54 vs. 13.85+2.27, all P < 0.05]. In patients with iron deficiency anemia, regarding RBC, Hb, MCH
and MCV, the levels in severe group were lower than those in mild to moderate group, while the RDW level was
higher in severe group than that in mild to moderate group [RBC (X 10"*/L): 3.14+0.22 vs. 3.39+0.25, Hb (g¢/L):
101.78 £3.25 vs. 105.21 £3.40, MCV (fL): 81.15+2.56 vs. 83.90 £2.83, MCH (pg): 21.49 £+ 1.30 vs. 23.67 £ 1.78,
RDW (%): 22.40 £1.52 vs. 20.95 £ 1.43, all P < 0.05]. There was a negative correlation between RBC, Hb, MCH
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and MCV in patients with iron deficiency anemia and the severity, while RDW was positively correlated with the

severity. When diagnosing iron deficiency anemia, the combination of two methods had higher sensitivity, specificity,

accuracy, positive predictive value and negative predictive value than those of single use (sensitivity: 98.33%
vs. 88.33%, 85.00%, specificity: 96.67% vs. 83.33%, 85.00%, accuracy: 97.50% vs. 85.83%, 85.00%, positive
predictive value: 96.72% vs. 84.13%, 85.00%, negative predictive value: 98.31% vs. 87.72%, 85.00%, all P < 0.05).

Conclusion The combination of automatic blood cell analyzer and blood smear cell morphology in blood routine

test has high diagnostic efficiency for iron deficiency anemia, which could accurately reflect the changes in blood

indicators and assist in evaluating the condition.

[Key words] Anemia; Blood routine test; Fully automatic blood cell analyzer; Blood smear cell morphology

BRERAEDE I AR S TR S A IR
R, PR L Wit 2 5 5 o — Pl WA L (3
HESE L) TR X PR SE B 3 L 7R VR T T i
FAAERRZE 57 , DR ICTET6 7 11 R4 T TR 1 4 03112
TR (|9 o2 SR (kNN et 2 ot el = IR il
I 20 A KOE AR R R P23 IR e 2B R e
e AR AT I HURG BRI I A
4= A Sh LA B4, A PTSE B A ShAkas L
TE A DS TR ER PRI A Rt . ST X
X — SRy BRAE i PRI Ky il 7 L RIS I P 4532 5 2
S| IRZ A INi[ON]F27E = o 53i7 A E DY 7o =10 | N S/ il
XEERGIS WA R LS R 4 B Sh A0y
FrASCRIIMI IR - AT 227 AR 22 I 2 2 Wb 2
RBNE L4 RAAER , ARSI T 2021 4F 1 H—
2022 4F 12 A1Em & TN REBUIIZ 1 SR rE 2 i
AR SRR AR I 1Y MR RE AR #S 60 43, # N4 A
S LR 53 BT ASCRIIALEAS e 200 R 2852 A 7 i T J
L AN, IR A5 R AR AT .

1 #REFE

L1 WA B 2021 4 1 ] —2022 4F 12 H
T e TN B B B 02 1 SR R R 2 1M 1914 60 1)
BORWFFEAL, Horh a2 v B A il 4 37 1, B R AR 1l 4
23 5] 5 53 A ] s ] B 328 43 A A I 42 52 il R A G 11
60 fA IR, X IR . A ARRIE : D A5
HIHHZ R ERERVETL UL 5 @ Xof BREL ARG AR WL 5 5
B £ 18 ~ 60 % 5 @) SRR H 3B AS , £
FRERE . HEBRPRE « O AN @ & IF
PG 5 @ BEIMINEE S5 @ TEIMLH FUARIHT 2 J4
R AT RESZ A IS5 R 258 . AR E &4
Wi BE 2 AR P D1 23 W Azl (RIS 20230032),
1.2 WI5IrE T2 K 25 I X gk 7R 0l
KA 5 mL A1 E K LA AS , X il VA AR TR Il
BRI, AL 48 bR L5 2L 40 M 3 H 25X (red blood cell
count, RBC), Il Z1. 75 H (hemoglobin, Hb), ZL.4H ifi 4y
A1 %% )5 (ved blood cell distribution width, RDW ) 14

2T 9 R FH (mean corpuscular volume, MCV ), -4
2T 241 Jfd 1fiL 21 25 11 & & (mean corpuscular hemoglobin
content, MCH), %EH 2 mL LI ARAS , 2K H BC—6800
4 L SIILAH FEL53 B A QORI 3 A ) B 97 P e Ay
AR T ) I i ARASI , 2 BRAS AR U 5 A
FEERIARAY 3 mL ILRREAS O I 24 P 40 R 252
PEATREIN , K5 MR AS A 7 J R e (0 ), A = s S0
BE IO G 1 1M A AR S AR A HEA T LR
1.3 AR © Az ke LR R 1
FEE BRI A RBC, Hb, RDW MCV |
MCH 7K 5 @ 43 Hr 45 Tl 5 BAS I 4 s 2 75 5 ikt
BRPEBT ML A " R BEAFAEARDCNE ; B LR MFp
L RASE D 7 v A B — 37 55 3 17 FH g e e
PEZL M AIZ WSS 5 @ DSR2 il 23 o PR
], AdE ARG A PP R T B2 W R US| fr
SEIE L MERA B | FHE TN | B FOE
14 Seitonsk AROISRAEIATBRGET0 i
FERAE ]y SPSS 22,0, HHEFTRER R ] (%), K H
xR T RORE G B R N + AR
WEZE (xts), R K2, P<0.05 HZEFH G
T XA AR B 3 B AH SRS N Spearman £H
KL, LA P<0.05 35K i, LA v (Y IE £
WIRACIER IS
2 H#R
2.1 R BIFSRL SR BRI AE —
RCGRHE2H B R AT LR, 2 R B e g it (1Y
P>0.05),BF5ET e WA 1.

x1 HIRAMMRAN—RARLR

ay FER (f]) AR (%)

h B w2 WE B (its)
i HEZH 60 34 26 18 ~ 59 38.92+7.23
WF5TeH 60 23 37 20 ~ 59 39.21+7.46

2.2 WAL I H LRI R AR K i BFST
¢H RBC. Hb. MCV . MCH ¥ Ft. X BB 21 BH 52, A%, 177
RDW 7K Hexf BRZ4H B 8 3 (2 P<<0.05), W3 2.



- 304 -

SEPHR I PR T2k 2023 4F 9 A4 15 445 3 W] Chin J Clin Pathol, September 2023, Vol.15, No.3

K2 MIRASHBAMENRNIEFRKFELLR (x +5)

415 P (451) RBC (X 10"/L) Hb(g/L)
FgEd 60 3.26+0.41 103.45+12.03
X HRZH 60 4.47+0.52 126.24 +18.29
18 14.154 8.064
P1E 0.000 0.000

A5 % ()  RDW (%) MCV (L) MCH (pg)
WFFEeH 60 21.69+3.54  82.53+695  22.58+2.09
Xof HEZH 60 13.85+2.27 90.45+7.24  29.67+3.15
1 14.441 6.113 14.528
P14 0.000 0.000 0.000

T RBC HZLANMIT 8L, Hb LT3 (1, RDW 2L A6 Te
MCV R LT MR, MCH I 2T il 2T 5 1 1

2.3 O[] AF ™ E R R T B I AR A 1 LR RN
K48 b5 K P Fo 8 7R BRERTE ST i & H, RBC.
Hb. MCH ., MCV /KFAE S FE AL 203 L3 b FE 2%

2 B B REAC, 11T RDW AP DU) B 5 b2 mp 3 37 i 41
THE (3 P<0.05). W3,

x3 AEFEHEC-ERERKERMBER
MG TIEFRAF LB (x +5)

il % ()  RBC(x10"/L) Hb (g/L)
A I A 37 3.39+0.25 105.21+3.40
LTI 23 3.14+0.22 101.78 +3.25
RIEN 3.938 3.863
PAH 0.000 0.000

205 B (1) RDW (%)  MCV({L)  MCH(pg)

ByREELNMA 37 2095+1.43 83.90+2.83 23.67+1.78
LI 23 22.40+1.52 81.15+£2.56 21.49+1.30
t{H 3.728 3.793 5.084
P1E 0.000 0.000 0.000

1 RBC WEZL4NAEHE, Hb S MZLAE 1, RDW SHZL4NM A e,
MCV R FIGLTAAARTR , MCH Sy F-32T 4 i 21 5 1 7

2.4 IUH R INFE A 5 B M R e 1 7 T R
AR CHEAT AT AR DCHE At SR 2 B, Bt 22
B9 RBC, Hh, MCH ., MCV 5515 ™ & f 77

TEASE (P<0.05), RDW 5 Hojpg i ™ o A 2 D) 5
FAEE (P<0.05), W34,

F4 MEARMIBRSREER M BERFE

FEERENHEX ST
- St R

Bzt

I PE
RBC -0.814 0.004
Hb -0.820 0.004
RDW 0.789 0.005
MCV -0.802 0.005
MCH -0.790 0.006

1 : RBC HZL 4045, Hb MILI & 1, RDW L4053 e,
MCV R P2 4HAART, MCH Sy P32 4 i 21 2 1 Fr

2.5 IE ARSI R AN Ik s S R i ¢
THRERAE T 1ML IS W 4h S A T e A, B R BSORE | FE
SRR ER R L BH P TOO0E | BF I TR, A A
T R O FH S 45 T0 8 A AKX HE B — iy FH S o ey
(¥ P<0.05), T i ARAS I 5 32 i FH T2 Wiy
BIE bR L, 2 R E L (34 P>0.05).
Lk s5~6,

x5 EAIMAMRS MR F AR FED
B3R S ER S Rz XS ER SR 2L M Y12 BT 45 SR

U I AR 1225 5 (1))

L meE  me At

4 A Shimanie PR 53 10 63
AN IRNS B 7 50 57
Er 60 60 120

1ML A 2 PR 51 9 60
e [0 9 51 60
il 60 60 120

| BH 59 2 61
ik 1 58 59

i 60 60 120

&6 = B3NMMAS I ILFIILR Fr 4R S F e
YR S ERE M X ER R 2L M B2 BT S BE R AR

REUE RRRIE HERIE PTG BB

(SECWIRES

(%) (%) (%) (%) (%)
% 4
ﬂ%gﬁﬁ 88.33% 83337 85837  84.13% 87.72%
¥ 4]
mgi;ﬁﬂ@ 85.00" 85.00" 85.00% 8500 85.00
oS
A R 9833  96.67  97.50 96.72 98.31

o SECA R R, *P<0.05

3 itig

IR FRASEIN 2 %o} 22 1t £ T RS W) FH I
B, i B Al e 2 A g0 0 5 B BRAE DT L AR
B L 35 PSR A0 5t MR I 3
11908 200 A 50 A 25 W A T A ARG, 3 2o
For I 45 5 55 (gt B AT BB A T LR T 1 240
JiL R A5 IS S R A S, DA T S W
B RAF M,

DAAE 0L RS I B 87 FH %) 2 DALY e 40 i
JEASZERGTIN A 3, 2R Jy 2 F 2SRRI A
Yufe b PR F B WS MR A e 2%, T i
HIB BT R e ks 2 B I R AR 56 v
2 H 353 HrE R B AN 20 R0 B 7 145 (R AN BT 30
AR, 4= [ 2l g o A G R4 A B A A s
B8 L HE RGN v I P ) 40 258 3 1, X ARSI 1 £
SEEL T E S AR, AT AR BRI A5 R, BT
TR 20 M BB R A T S A RS () R4S A



SRR BT 2023 4E 9 H45 15 %45 3 ] Chin J Clin Pathol, September 2023, Vol.15, No.3

* 305 -

A AT R I RS IR W R A e N A AE Y T
PEFE S 77 (B4 @ B i 40 i o B A A e —
B SR B , i i) ik A S 3 4 B Sl RSN 1L Y 41
it 250 P [ s DI s LV 40 B T 25, %o ot 4
MO SR e A MU AR ek S e, 7 — e R
2300 T I H RIS I A5 7 A T A RS . AR S AE
SRR i 3 f97) 5 ik R AR 2 b A T R RIS
X LRI A5 S s, ZH A2 4575 79 RBC.. Hb, RDW .
MCV . MCH 7K LA 447 B B 22 5, ELRCH RBC.,
Hb . MCV . MCH 7K FAER G4 HhoRH L 70 REZH 347 5
fi%, RDW ZKFEAERFGT 4L v HE B2 57, 2 Bl 40
KR AEAS R AR 22 5%

BB B I ER AR DA I A0 i A R A R
I 24 B P T 2538 H A B SR AR A, AR 5T LA ]
L3 ARSI 3 X SR 8 M 2 W B 5, X
B PR LR E A TS W, oA R | R
YERG L | BHPEFINAA . PAME BONE 5 002 Wi RE R
b, G55 W RN 7 VG N B 45 S bRk P44
W38 5 T P RS D i B — g P A vk B
— 7 FH B A 5 TR A L 22 S M e e 2 S, 3R
H S SRR I B I A T2 WIS, R T e i R
W ITIEIER , LUS AT e =i Wt SR i e, 36/
ZWRZE

AT S T AN [ 15 ™ B R B A SR M
SR AT A, X I BG4 P A AR K T
Xtk , 853 @71, RBC. Hb, MCH, MCV 7K F-7E
JE B i 2 359 B B v R T 0 2 PR S AT, T RDW /K
SF-DU) B 8 v R v R A A, EL BRI R R
RBC. Hb, MCH . MCV 5 oy 15 /™ 55 72 B A7 A 1A
5%, RDW 5 Hopg I ™ o A 8 ) 22 I AH G X R
VAR B I A A I R ™ N, LT A A B
i/l Hb 7K BRI, 21 40 A ) T8 25 28 AL i B
RPN FRATT A 5 IR 25 SR ] T SR e 27 1
5 VTAT s AR I I ] e 3 43 A 6 5 I A T 4
PG 18 PTG YT 7 58, T8 A 4B I AR bR
RS ORI < (e k8

ZE L TIR  XHERME BT T RIS W, AR H]
(S o = e (12 v VN 1 S i | S
FhOTIESEA T2 W AT S8 R AP R, AN RE TR i
Wi P B AR Y VR R A AR Ak, 18 RE RS 7F Bk
PEFT LAY 2T b R B FE A VR, X T e b 27 1L
R R I T A TR B PEAL
FlzEZE (R AR 2 o

S 2% 3Tk

U B R I AT 20 25 T00 5 B3OS 38 £ i A M 28 a2 W e 1y
K M43 (11, *H E R 2G4 H |, 2022, 16 (6): 81-83. DOL:
10.14164/j.cnki.cn11-5581/r.2022.06.030.

2 EE L Uk A S AR I A I RS IR A AR (). 2
fREE2E | 2021, 27 (27): 161-162. DOI: 10.3969/j.is5n.1009-4393.
2021.27.071.

30 TR L1 A0S BRI A rP R B I 5 Ak bk 7Y i 4 2
WrA R [J]. SE8e SR IR PSS, 2020, 38 (5): 937-939. DOL:
10.3969/j.issn.1674-1129.2020.05.036.

4 A L IMUE R AN S B0 55 AE SIS W s 2 AR
MR X[, MR EE: | 2022, 28 (2): 158-160. DOI: 10.3969/
jissn.1009-4393.2022.02.056.

5 FRFHE . M E AR LR T 4 H 3 40 AT LB A i v A A e
A2EMIG PRI A [J]. T RS EpE R L 2022, 28 (2): 53-55.
DOI: 10.3969/j.issn.1006-6586.2022.02.018.

6 XU/INHK, B, AR IR LI R 2 e B W B b X i AT
MG HRBRPEDT B E A BT (0], Ak RSB |, 2021, 37 (4):
35-37, 68. DOI: 10.16833/j.cnki.jbmc.2021.04.011.

7 XN LA A S A0 A3 AT AL RS 50 b v S g Rk
R M2 W R ACROIER (1], BRI S5RY7 . 2021, 32 (22):
3631-3633.

8 AT ML H A IS A 2 | b VA B A 02 WG
WrAEHT (1], THE S F R ifE A, 2019, 25 (23): 148-149. DOI:
10.3969/j.issn.1006-6586.2019.23.071.

9 ZEFEPA . L U LE S S W M I R P B il v Y
I A 2 S (0], 24AREE2E | 2022, 28 (2): 96-99. DOL: 10.3969/j.issn.
1009-4393.2022.02.034.

10 BRLTPE I RO e 21 40 A 24808 (1 AR A 1500 R 45 502
WAL EL AT (I, EER 2GR L 2022, 16 (8): 77-79.
DOI: 10.14164/j.cnki.cn11-5581/r.2022.08.028.

L1 FRAR . I BRI AE 2% i 4 02 W e 4 g PR (0. 5 FHAG:
IREEITZRA | 2021, 13 (2): 74-76. DOI: 10.3969/j.issn.1674-7151.
2021.02.003.

120 AT I RGN S B 2 1 5 b P 2 A (E 5347 [T
MAREEE , 2021, 27 (3): 154-155. DOT: 10.3969/j.issn.1009-4393.
2021.03.064.

13 FBAE . A F Bl LA M A3 BT S LT i 200 MR 2525 7 1l A
5P FH AT (0] T BT R S L 2020, 26 (11): 131-132.
DOI: 10.3969/j.issn.1006-6586.2020.11.065.

14 RNT LA F Sl AR A3 B SO B 3k 7 I B 56 e (7 i
F ). T EET7 25 5, . 2022, 28 (10): 87-89. DOIL: 10.3969/
j.issn.1006-6586.2022.10.029.

15 (EERAL, ZRHTHY . 4 [ Shim 4R S IR A A A e i e
BRI X HE AT (T, BRARISIWT S5I697 L 2021, 32 (19): 3140-3141.

16 TSP i BRI P 4 A S 40 AT A5 100 - A0 M A5 2
RIS I A ELAAT (], v B By gl A ), L 2022, 28 (8): 55-57.
DOI: 10.3969/j.issn.1006-6586.2022.08.019.

17 KT L I R0 o 4 Sl 2T B TS I R AT B T A
A AR BT (], h E B F a5 2, . 2022, 28 (18): 70-
72. DOI: 10.3969/j.is5n.1006-6586.2022.18.024.

R H 39 - 2023-04-18)
(RS - AR 30)



