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Application value of serological markers associated with iron metabolism in anemia diagnosis
Peng Bi',Zeng Baihua' ,Chen Xiaohong®”
(1. The Department of Clinical Laboratory sMianyang People’s Hospital s Sichuan 621000, China
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Abstract; Objective To explore the application value of the detection of vitamin By, (VitB,;) ,folic acid (FA) and four iron met-
abolic indexes including serum ferritin (SF), transferring (TF) and total iron binding capacity (TIBC) and serum iron (SI) in the
diagnosis and differential diagnosis of anemia. Methods 126 patients with anemia and 30 healthy controls were enrolled from Janu-
ary to May 2013 and determined serum VitB,, , FA, SF, TF, TIBC and SI levels for conducting the comparison with each other.
Meanwhile, the patients with anemia were extracted bone marrow to carry out ferric stain and morphological test, their detection re-
sults and the results of above-mentioned serological markers determination were performed the comparison of the diagnostic accord-
ance rate. Results The serum levels of various iron metabolism-related indexes had significant differences between the anemia
group and the healthy control group (P<C0. 05),and various different kinds of anemia had their comparatively specific serological
characteristics. In 126 cases of anemia,the diagnostic accordance rate of the bone marrow examination was 82. 5% , which was sig-
nificant higher than that of the serological examination(69. 8%)(X2 =5.600,P=0.018) ;nevertheless,in 23 cases anemia unable to
determine the diagnosis by bone marrow examination, the diagnostic accordance rate of the serological examination was 82. 6% (19/
23) ; the inconsistent rate of the two examinations was 25.4% (32/126). Conclusion The bone marrow examination and the sero-
logical examination have different emphasis points for the anemia diagnosis and have their own advantages, which cannot replace
each other. Their combination use has certain clinical value in the differential diagnosis between iron deficiency anemia (IDA) with

anemia of chronic disease complicated with iron deficiency ( ACD/ID), myelodysplastic syndromes (MDS), megaloblastic anemia

(MA) and mixed cellular anemia.

Key words: vitamin By, ; olic acid; anemia

B ML H I ) I ACAE R 25 T B P 0 P 5 ) B[] 5%
U PR 2R 8 T Y T B R T R TE S
Ky o ARk B0 M B R 2 45 R 5 5w , PR T 7 56 B iz
2B B R BRE . AR PR S ML AR AR T Iz
FF A2 W A 46 4 4 3 B (VitBy,) (IR (FA) | I 3 2k &
H (SF) B8k 45 & 1 (TIBO) | IfiL % 5 4k 8 A (TF) J i 7 %
(SD AT 45, {H X 25 25 3% 10 19 45 59012 Wi A0 (1 S IR B 3
Sl AR SCGE IS X 126 2% 1L 5 30 191 2 R Xk R A B AR
A DG L3R = 48 B B0 A 0 45 SR 04T LU A E — 2B X 2T i AR R
WA G ML 248 AR 5 B R B M2 WA B B Lt AT i, B

FEF WA 230 e B AR A S0 00+ 3 2 DA =5 1L 0 240 MO AG: 36 T AR BIE5E

TEFR TR AR TR G 1L 15 27 48 47 5 /B BEE 245 2% X0 3% 10012 7 4
F112 W 1 i R A 1A

1 #REHE

1.1 — %k S AR BERE 2013 4F 1~5 A2 19 42 1
B 126 ), K B 59 B, 2 67 B, AR 6~90 &, rp i AR
47 % . IR 12 WA A A B R 1297 8 mE B S 2 SOk 2-5 4R
W, P RVE R R ME A I 105 ], A 3 Bk Mk X I (IDA) 34
Bl 48 M 3 1 CACD) 22 1, 18 2 995 2 1 £ Bk 2k CACD/ID) 20
Bl 54 40 23 a0 (MAD 25 1], TR A 4k 22 1 4 315 % kR
R PE ST I 21 ] o A 45 B B 0 AR 5 25 A 0 (MIDS) 13 4] B i

A Sl IRAE # . E-mial: liang. zhen@126. com,



ERAR I E¥ 4% 2014 £ 3 A% 35 %% 53 Int J Lab Med,March 2014, Vol. 35,No. 5 « 553
PRI 8 . @R XS R 30 ), e 5 17 i), £ 13 ], 4R 2.1 FAYACHAE R MG AR R A R s Wk 1,

W% 21~62 % P ALAREIS 43 & . BT A ZE R ET 3 H N E 2.2 AR PR A S T E AR G RIS K L
M R CFA L VItBL IR Y7 . BoORER2,

1.2 5k B 52 8 B Ui 48 I3 320 47 R A 3 A D% 48 A A 2.3 HREIEAFICIEHIL B0 B 23 ) 5 3 I 2F 48 bR 4 R

W, VitB, .FA F1 SF Il % 2% H Roche E170 B fb2% & B AL, i
#1/ Roche TR &R | ; TIBC.SI il TF % H 57 7600 4= A 3l
AN R . B IR I — 20 SR WU /R R B R TR A
AT B F R A Mg,

1.3 Siib2eab3 SR A SPSS19. 0 &t 2= S 4 a iF 47, 11 4K
PR v KB . WA s R S A ROR 2 SR A
FESH AN B R g #5, P<<0. 05 b2 7 H S it

W% 3. 17.500(22/126) 3% 1y Bl B A & Tk iz, H
1,81, 826 (18/22) Iy IfL I 24 F8 R AF & I RIZ W7, 4 6] MDS-RA
AN REAKHE ML 2 8 AR 112 .

2.4 ILAHF D BRIV EYS MR G W
% 4. 25.4%(32/126) 3 ML ] 5 6 K 7 55 10 35 2 48 B A
AHFF, A, 6 i) IDA 10 ] ACD 1 1 fi] VitB & i £ MA
FEE BT G T I A 4 AR TR AF A I R 2 W T S

=X, ) IDA .2 ] ACD/ID F1 4 {5l i & 40 Jf 1 % 1 0 A0 /25 4 6l
2 & R MDS-RA B & . B #Ef £ 1212 . 1 LI F 36 An A fe 2 W
*1 ZHHEREHEXMFFIERENE RILE
BN n VitBy2 (pg/mL) FA(ng/mL) SF(ng/mL) TF(g/L) TIBC(pmol/L) SI(pmol/L)
IDA 34 4264198 9.6345.70 18. 6449, 8" 3.64240.90" 72.0413.4" 6.944.4"
CACD 22 3974187 12.4446.91 131.0496. 4 2.7020. 62 47.9E£7.2% 7.243.1*
ACD/ID 20 444+ 349 9.21+4.69 52,1+£77.7" 3.6820.59" 68.1£8.7" 6.042.2"
MA 25 7647 7.264E4.46"  316.84184.2" 1.7840.23" 43.645.2" 21.6£7. 4
TR A 20 P 2 0 4 154481+ 9.0245. 94 9.9427.2* 3.5740.68* 67.246.0 5.242.1*
MDS 13 12014404 11.9349.17*  897.04+447.5* 1.7740.29* 51.7410.6* 5.541.7"
B M 22 ML 8 7254260 * 14.84+9.68 417.64+426. 4" 1.8640. 38" 50.7413.4% 21.5411.8
fke B X HR 41 30 4194156 10. 0944, 17 171.04132.5 2.8140.52 58.72410.1 18.847.9
F 32. 587 2.30 33,222 35.625 25.020 30. 246
P 0. 000 0. 030 0. 000 0. 000 0. 000 0. 000
* P<70. 05, 5l HE Xt B AL L
*2 FEEANPERRESOBEFERNERICHFTEENILE
PG n R AR SR ()] ML L5 R AR (05 ] e P
IDA 34 29(85. 3) 28(82.4) 0.108 0.742
ACD 20 20(100. 0) 20(100. 0) 0. 000 1.000
ACD/ID 22 20(90. 9) 12(54.5) 7.333 0. 007
MA 25 18(72.0) 24(96.0) 5.357 0. 021
1R A 40 i P 3 1, 4 0(0.0) 4(100. 0) 8. 000 0. 029
MDS 13 9(46. 2) — — —
B P 2 1L 8 8(100. 0) - - -
At 126 104(82.5) 88(69. 8) 5. 600 0.018
—  F R AN R AT ALV 2 A A B A2 R
x3 BRESELS E6NEFFERRBISHFG
A A
i AR 32 Wi n 1LY % 48 b5
HHES¥ER Hhik Mk
IDA 5 oA T M Toits Tk M AR (—) SFy SIy N TIBCA TF4
ACD/ID 2 L A% A 7% B A Toits . Tk M 5%~10% SIy 3 N SF§
MA 7 FANEN = A SRR + At~ ++ 23%~58% VitBi, v FAY
TR AT 40 PR3 10 4 IDA (—) (=) ~7% VitB;; v FA{ SIy SFy
MDS-RA 4 21 R B 4R BE L MA + A+~ 4+ 38%~T76% VitB;; A FA4A SIy SFA




e 554 EFRA I E ¥ 227 2014 4 3 A % 35 %4 5 # Int J Lab Med,March 2014, Vol. 35,No. 5

FFERRERTEFHRG

Il AR 12 n I K112 i iaoea-a RGeS

IDA 6 IDA IDA* SIN SEN*

DA 5 IDA A M I F Sly SFy *

ACD/ID 10 ACD ACD/ID* SIN SF 4 #

ACD/ID 2 ACD RAEMEBUL # SIy SFy -
MDS-RA 4 MA MA= VitBy; A 8, N FA A 5 N SF 4 2
VitB # 2 ¥ MA 1 MA MA* VitBiy A FAA SF4 =

TR A 40 B0 R 2T il 4 TR A A0 B0 PR 2 il IDA* VitBi; ¥ FAy SIy SFy

AFRIRIRSH T AR A IR IRIZ TS AN REWI TS

3 i B

B2 22 P A [P BT 8 0 114 1 [R) SR B L R TR) 0 5 e 1) 22
i AT I AR AT, B TE A S 0 X AN [ 2 R
MBI 75 I PR IR YT Hh B 18 5 R B A 2 R S AN R
JoR B 1 ) B T B T U AT Sk AR A 56 i A R vz
R S S Wi . AR SCIF ST R B 4% R A [R] 288 8 0 28 i A
55 AR AR  HC R A A DG 4 AR 10 IV VR BE LU 25 S i
B (P<C0.05)  JF HA TR B 51k 10 2% it B 4 B 198X
AR DG AR (0 MV TS ARAE . st ET O AR AR DG FE b A TN BT
VL 3% 1 Y 25 5002 W L FLIG IR I8 Wi 4% & 0 64. 324 H I i
BOH BEAL A 04 I PR 12 T 5 & 28 (82, 50) ik (y* = 5. 600, P =
0.018), SRIMIEH #E B &5 2 A e Wi 12 Wi 1 22 91 33 1. % 491
18 i (81. 826 B AR AH I 4 6 I 45 R 15 16 IR A2 Wi AE 4%

SF.TF, TIBC FI ST &% ifi. i & AL 48 47 B 0% 52 =M HLIE
BRAPIRES o 10 HER A TH LA PR S 2 16 K | % 5] IDALACD K
ACD/ID By %4, TDA 1 ACD 21 K b & % UL B9 P28 %2 1
A& R RN/ RAR R BRI RS BT
R RE R T R R B A R 1 4 b M RS AL X 4
AR T BB KA SR IE AT 29 20 Y6 1) B bR A G 1 X ik
TR & i A E B BT AR SCRF R R B, E DA A
ACD 21 b, BRAR IS B b7 5 B B8 G 2 A9 1l K32 I 49 232 O 2 35 1
5 (y*=0.108 F1 0. 000, P=0. 742 F 1. 000) . {LF 6 1556
A2 IDA B, SFLSI 455 1E 3. 42 75 4 R i 2 1
IDA, Till [ IR 7 B TC vk E 47 1 BBk Gt L Y 5 9148 A PR 3% i Al
2 PR FEME B L B L R 20 A LT AE R AR 4T A2 Ol 5 Bl
IDA F1 2 4] ACD/ID, FF5E45R R B, ML SF ¥k B B AR AT LA
15Ky 12 Wi IDA W 5 1 H SRR R 38 45 L T 74 TIBC W 52 I & mT
PIFE N % 512 7 IDA 5 ACD A 2535 b5. 881, 24 ACD &
I IDA B, M3 2 8 b5 (0 1 PR 312 0 AF & A0k 45. 500, 26 8 1%
FH B A A7 A 90, 9% (3" =7.333,P=0.007), X7 fig
Y5 SF & S R AR 1 6, ACD 1 48 E Bk B0 AT (T
B G R RE A R B ACD 4 IDA B 5. B RS
W, SETIBC. TF K ST 45 #k X i 9 i xof 20 4 1k B gk M 22 i 9
S FUE TR C B B Ak e €0 7% 9 J2 8 ) R B 2 0 R Y O vk
X AR ML IDA L)L K ACD/ID (1 % 5132 Wi 475 10 LA B 46 6 25

it T ) 2 4 v 7T 0 A9 MA FD MDS i 55, SR A o
WA TH ARG X 43 T VieB, f1 FA W B2 R0, A B F =
BRI . ASCHEGE R B, I VitB,, (80 FA K1 MA
TREAR T AE MDS s U FH . Jf H 96, 026 (24/25) MA [l ¥
255 AT A PRI T B A T A I R 12 WA A R4 72, 006
(18/25) , Bl WAL T MM 35 = &5 5 (y* =5. 357, P=0.021) , H

K REERI12 MA AL B R 40 R B 4R AR 19 7 61 23 i 9
B H L E VitBy, F1 (0 M B8R /K BRI . 175 24 45 R 8 X H5 2
Wi, FEHA M VitBy, #1 (S FA 4 8 & X2 B MA # {5 %%
S FEBUETE MA B8R LRI . 107 0L 2 AN A5 A I R 12 W
B MA AL 1 6], Ry VitB # & 8 MA, B2 i T4l xf ViB
I FH B AG00 nT R AN N A VieB B i 40 e 4 VitB R (s
FA B, S 00T 2 0 503 i 3 R 2% 0 A A AN I
ERRPRFINT, B 5 IR 2 B2 . AR A OF SR SE 3R
S50 MA BF A IR B Z 0, 51 IR A 40 Pk A . A
1M EL A RURE B 0 00 4 5 i RTE S AR R LR, B iR IR 2.
AT 4 IR A 4H AR M AL B P AN R R B 2 SO0
b BT B R A 12 W o IDAL (B2 AR 4 I VitB,. F1 (8D FA
R, A R AT IR A A E A I . SR BE AR A A I
T SF R BRI A W S TR R 2K AT I A A R

BB 5 P A R 4 R SR A SR L 3
FEOA e Z IR M RE Z MBI R MR . T E S
ik 8 B L 0 B I B B AT AR AL T S AR A R O . LA
BT AR I M AT bR L B W
B R AE B R A b L R B AT 4E AL L AT B B8 o i i AT 2T
il o IV 2F AR AR 2 SF S Ml E M S B X E K, A
2 1B e B i AR A W PR 6 B Dy AR ARl (il 41 2K /N F
30 g/L), Z W B BEIOM ¥ 4 76 B BE 4 (H L% SF . VitB, /K
S-S B B TR I ON P R T A AL A R A e G B R T
e E RS UEN 2 . BRI IE DT, A W I 7 SF.FA i 4k
A2 2 Buo 7K T A S T P i T 0 155 0 SR T % T AR W 4%
M4 RAR AR,

JRUAE AR I A 56 I ¥ 2 i b R R A B TS B A L
W2 U 45 O i SR B T 92 i Bl S P T I R L 4 I R R A
EHAER HAE N R B WS WP SC 5 X R R R AT, A
WFoE & B, X F B B8 & % AN HE W 2 W0 10, 45 & 11 #4164
K 5 B0 12 1995 1] 23 B (18. 3 %) o 1 b M % 01 1ML 775 2 48 b 46 )
AAHFFA #3525, 4% (32/126) , — F %2 1l 12 Wr (9 ) & 45 R
[E, & H BRI HNA. ERRAMSH N EERAET
s BENE X 40 L 4 B A5 R AR o LU 31 42 43t B 6 AR % 38 AT R e B
A% A R 3 A L B IV 2 B TR IN EL R A T 5 IV A 4
FRAE N B REE S %E 7. & B AN, 78 IDA.
ACD/ID. IR & 41 M %% 1 . MDS Fil MA (1532 Wi f1 % 512 W7
B — & MIE R A .

S ik

(1] F5EW. MBF S MBoR: 56 % M. Jb 5t 50 itk . 1990 164~
165. CR#%5 556 T



* 556 -

ERAREFLF204F3A%3545% 58 Int] Lab Med,March 2014, Vol. 35,No. 5

£ FHBIIRERBROFRHERE EAEERLER

WLEZ 4 X B 2]
£ ED)
n FHAE R (%) ] n PR [0 (Y ]
<3 11 5(45.5) 8 1(12.5)
3~<7 18 13(72.2) 16 2(12.5)
7T~<12 23 20(87.0) 20 2(10.0)
3 4t it

JLEE LA 24 i Ay ok A0 B A AL A4 18 1k 503 46 0 5 5 B0BE I 1YY
P B A /N LA i e A B e . R DA PN R R 4
J S A A — i T PN R TR 0 SR U 7 AR T G
AT 3 B S I s I e A A R
PSS IGE LR E%. R RE E5IRAS B M F
TLI A fg BRI A TgE B ddk Hh g b L i Hh B AR 2 RN
IA) W i 5 7 114 BB LT P T E AR R BT DA 2R R 1
W FENEZ— , SMERREREAFENN LR,

W iy 55 L9 T A s D Ao A 30 B e A o 1
SRS W . Fr RIS WA SRR T T IR SR A
B SUR R A T RE R 7 L (H R SR T A A I K A A A
JE A SR 3 1 T B T LR S T E i R S fb R L H
B 2 SIgE ¥ B, 3 Fh 7 vk 48 4 M w0 o 0 B R . 5 i A
E

AR SO GE 5 5 W28 AL 00 I T 2B 0 R S vk IgE Wk B R
(152.78+48.95) U/mL; X% B8 41 (9 M 5 22 05 5 55 M TgE ¥k J¥
S (25.6246.49) U/mL, M E 4 19 1ML 355 2 96 4 5+ % TgE e &
B TR AL X FE 4 S T /N L i L P v A R R
DR R TgE W5 K RN R S TgE JKT-7E /N JLBE R 11 &
FRHLEI P BB . FEIR T /N LI M ok R I i s 0 S
TgE 6 I v i) 5 53 4 TgE Wik B /K 51 B e B B 1 3 A /s JL e iy
W EAEHR . WAL MG A2 9607 5 M TeE Ry 25 5. <3 % f
JLPAHEER N 45,5953 ~<<7 B B ILIAMESR R 72, 206 7~<12
2B LMK 87. 0%, B BHE R R 73. 1%, I 1 & F e L
HHOR R IgE BHPESR 11, 4%, X 840 B 52 i /) )L s
RELRCHE 2 BR 2 i b SOA BB 06 &R, A L TE W W 1 R 2R A A
D L 24 06 3 A5 5T B 1 R R A I AR R S R L AT I R K PH
B . O TN L R 7 76 EL AT B 5 AR AL

L5 LB | I3 AR S T A Ik /N L e A
LW A A A R S TeE W K F O 6
/N LR Wiy 14 T B A o i G 2 9 Y L By Ak /D JL I ) 2 A AL
Ko MUTE AR RSP TgE A6 T B 36 4% 4 B BE /N JL I g H.
A RNE BRE M X XTI R IR ST 2 W TR B
114 T P LA PACHE ) R

S ik

(1] Braede, £2r. v JL 2 g 8 IgE, 42 i 45 5 TgE & I 43 4t
[J]. e BE 242435 ,2000,24(2) : 67-68.

(2] 0w, & 245, B 7 . 55 KR 0~ 14 % L3 5708 B iy 800
1 BT S AT LT ], 5 MROR 2R BE 2P AT, 2005, 31(1) : 149-151.

(3] BRig ., ¥R 5K % . b Pk S R LT 4 5 1 TeE 55 B IR 50 I 55
BRI 2 A LT ). 1 AR B B 2241, 2009, 30(6) : 733-736.

[4] da Cruz L,Coley BF,Dorn J,et al. The Argus II epiretinal pros-
thesis system allows letter and word reading and long-term func-
tion in patients with profound vision loss[J]. Br J Ophthalmol.
2013,97(5) :632-636.

[5] Marquez S, Tessema B, Clement PA. , et al. Development of the
ethmoid sinus and extramural migration: the anatomical basis of
this paranasal sinus. [ J]. Anat Rec( Hoboken), 2008,291(11):
1535-1553.

[6] Wormald PJ. The agger nasi cell: the key to understanding the a-
natomy of the frontal recess[]J]. Otolaryngol Head Neck Surg.
2003,129(5) :497-507.

[7] Choi BI,Lee HJ,Han JK,et al. Detection of hypervascular nodular
hepatocellular carcinomas: value of triphasic helical CT compared
with iodized-oil CT[J]. AJR Am J Roentgenol,1997,168(1):219-
224.

[8] Khan MA, Combs CS, Brunt EM, et al. Positron emission tomo-
graphy scanning in the evaluation of hepatocellular carcinomal J].
J Hepatol,2000,32(5) :792-797.

[9] Tabit CE,Chung WB, Hamburg NM, et al. Endothelial dysfunc-
tion in diabetes mellitus: molecular mechanisms and clinical impli-
cations[ J ]. Rev Endocr Metab Disord,2010,11(1) :61-74.

[10] Endemann DH, Schiffrin EL. Endothelial dysfunction[J]. J] Am
Soc Nephrol,2004,15(8):1983-1992.

(Wi H 3 :2013-10-16)

(%55 554 1)

(2] SkZWg. oph. Mo 12 8 Ko7 Bob fELM. 3 M. bt BE 2 iR
#,2007.

[3] Goddard AF, Mcintyre AS, Scott BB, et al. Guidelines for the
management of Iron deficiency anaemial J]. Gut,2000,46(3/4) ;
Al1-A5.

[4] Greenberg PL, Attar E, Bennett JM, et al. NCCN clinical practice
guidelines in oncology: myelodysplastic syndromes [ J]. J Natl
Compr Canc Netw,2011,9(1) :30-56.

(5] ZWef. SRkt e Wity st )], i E B 2548 g, 2013, 11
(17):492-493.

[6] MAERE 2N, 506 E. b E A2 Wiz (M. db st ARZEE
th A . 201018,

L7] BSCHE , R oy 58 3. 1 1 % 0 A8 & 10035 % 48 R B i P A
RS A i PR SCLT L A [ S B 2 W2 . 2008, 12(5) :628-631.

[8] B9k, e HRIE 112 AR Bk R I 7E BB 1 3 1 32 I b g 8 LT L 52
FHBE 24 76,2007,14(13) :1690-1691.

[9] Miller JW,Garrod MG, Rockwood AL, et al. Measurement of total

vitamin Bj; and holotranscobalamin, singly and in combination,in

screening for metabolic vitamin B;» deficiency [ J]. Clin Chems,
2006,52(2) ;278-285.

[10] IBFE M 24l - 1 KA 5. XBZ ARG R I i 24 (M. 1 . 1
B2 AR W A . 2001 :506.

L1 H0HE B e R L. - B 4% B 0 26 Bl o i [J ). P EBE 2 &
#2.2007,4(29) :167-168.

[12] 5. 33 b2 MDS i % p2-MG 1 SF K& CRP £ 9 1y 1 IR 75
[J]. s E B E A4 ,2007,45(20) : 110-111.

(137 Bt , % U 5 2 6 200 M 10 ol o A6 & 1ML V75 42k 2 10 R 2Tl ek 4R
FA BB A G 0 4 s AR 3 SC LT ). T b P S 5 4 Zk . 2012, 22(1)
49-50.

(147 B3 pi. s A 5o 22 A 10 (MDS) J A I 35 4k 8 1 . - 1R M 4
A3 B AKOF 40 H1 L. 4 58 1 B5 2 B 2% i, 2012, 34 (S4) . 791-
792.

(157 Jrale ', A B35 . T W, 4. i 395 2k 2 (3 000 2 76 2008 1 1 i o
I R 75 SCLTD. BRAR P B 45 J¢ 75, 2012,21(33) : 3710-3711.

(i B 37 :2013-10-25)





