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ME: B W48 2 AR R (type 2 diabetes mellitus, T2DM ) 4 B 8 2 1l 41 8 H (hemoglobin, Hb) L F Ji 8 #4 ) 56 & .
FiE AT HERREHRER N B AHE B R A T2DM 554 498 4], & 85 895 % B, 4 7 O # 2H (160 44])
BRI A (338 1)) . MIE Hb. 23§ I8 (fasting blood glucose, FBG) Bk Ifl 4175 11 ( glycosylated hemoglobin Alc,HbAlc) |
25 F#H QA K D,(25-hydroxyvitamin D, ,25-OHD,) .H A A FE 6 (interleukin-6,1L-6) A C JZ j & H ( C-reactive protein, CRP )
£ BB CBIRHmAAHE R R T8 (body mass index, BMI) ,25-0HD, , B /N 3K 3 %R (estimated glomerular filtration rate,eGFR) |
Hb KTV BEMTEFRAMA(P<0.001) , MAF I B F & TIHEFBAMA(P=0.017), B Foi #4405 F 37 1l 5o &
(25.00% ) W& = THEH BB A (16.57% ) (P=0.026) , £ 7T Logistic M543 47 .7 , Zofk BMI Hb 2 B 5 i 44 19 7 37 5%
2 (43515 OR=3.10,P<0.001;0R=0. 86, P<0. 001 ;0R=0.90,P=0.018) . £ Hb K524 T2DM £ E B F g
RHEREMX,
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The study of the association between hemoglobin and osteoporosis in older patients with type
2 diabetes
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Abstract: Objective To study the association between hemoglobin ( Hb) and osteoporosis in elder patients with type 2 diabetes
mellitus (T2DM ). Methods A total of 498 elder people with T2DM who admitted to the Department of Endocrinology, Xuanwu
Hospital of Capital Medical University were included in the study. The participants were divided into osteoporosis group (n=160)
and non-osteoporosis group (n=2338) according to the measurement of the bone mineral density. The levels of Hb, fasting blood
glucose (FBG), glycosylated hemoglobin Alc (HbAlc), 25-hydroxyvitamin D, (25-OHD, ), interleukin-6 (IL-6), and C-
reactive protein (CRP) were measured. Results The body mass index (BMI), 25-OHD,, estimated glomerular filtration rate
(eGFR), and Hb levels in the osteoporosis group were significantly lower than those in the non-osteoporosis group ( P<0.001), but
age was much higher in the osteoporosis group (P=0.017). The prevalence of anemia was significantly higher in the osteoporosis
group (25.00% vs 16.57% , P=0.026). Multivariate logistic regression analysis showed that female, BMI, and Hb levels were
independent influencing factors for osteoporosis (OR = 3.10, P<0.001; OR =0.86, P<0.001; OR =0.90, P =0.018,
respectively ). Conclusion Hb levels are significantly associated with the occurrence of osteoporosis in elder adults with T2DM.
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5% s T2DM B8 35 i 4 XUE B s T35 38 A
B, T2DM AT LA — A EL B S B % KT
R BT B IR B RS % B R RE TN T2DM &
FRATEXR o I H R R B BT SO
T BL 45 Ja e I B IE R T L X T AR
T2DM % B & s e At wEme s,

LA RT 65 % 4EIX EAE ARER 5L B, 42 1L
U ik 14, 8% , I & LA I A BB O 6 B AE 1R
WK TN . Gauci 5373 T2DM % % A fif
FEAML B XU 3G 0 2 A% . B R AA I M B R R L FE AR
W PER iR D OKE LA B REFRS
4, ZWEAZAEARTRZR, M4 %A
(hemoglobin , Hb) X %% Il 5 & % B & Jit B A5 77 76 A8
X BIARETIE RW, BB S Hb KV 2
FIARKAMES . RMEETRKLSHE B EEA
BErP AT, B AT R A A 0 A BF 5T R GE S 4E T2DM
ANHE Hb 58 @M, Wik, A 7#E
WREZAE T2DM % Hb 58 JRE MR R, LA
Filfs R EE A X 24 T2DM A BE 5T g A 19 4 40 i i
HEIT .

1 XM&fMAE

L1 #5Exg

AT AL QA 2017 4F 10 A & 2019 4F
8 FE R E R 2 m A BE B N 2 W B B IR Y
498 B4 = 60 X i) T2DM BFEAE MBI RS, FF
A BE A 1999 47 {5t T A 20 U8k PR 12 W A o
HEBRAE PR 2 IF AR # 2R EE AR E I E 2
REAN A JRE e 1 B0 PR A0 A 0 Bk 28 BB IR
TR o WA A B, A0 T B B I B
5545 20 U5 KR AW B R PCR F IR EHERR o AR B E
% )& (bone mass density, BMD) 45 ¥ 28 & 0 N B
g A 4H (160 i) ) FE& Brai#a 40 (338 #) o
1.2 BT
121 ¥R ERA - FREICREEN
AR B IREOR AR . N E 2K B A
F I B R 2+ 40 (body mass index, BMI) . {K &/
B (kg/m*) .

AR5 = H a3 R A 0 K i 90 2 AR A 38 bR A
WL . 25 B8 I BE ( fasting blood glucose, FBG ) . ffil il
B, Hb, & RO AH W E B Ak o 40 A
( glycosylated hemoglobin Ale,HbAlc) , TEHE G2
M5 (ELISA) I € I VE 25 3 B4 42 R D3 (25-
hydroxyvitamin D,,25-OHD, ) 7K ¥, 3+ H [6] & W 22

RFEFS b C S 85 B ( C-reactive protein, CRP) B H
4 Z 6 (interleukin—6,1L—-6) , W & 25 I B &5 &
(fasting insulin, FINS) (%5 8 C ik, I 11815 5 & #iE
T 8 %t ( homeostasis model assessment of insulin
resistance , HOMA-IR ) ; FPGXFINS/22.5°', ffi fij1g
PR B9 U 4T 97 22 & AE BT 9T ( CKD-EPT) 22 K353 Ak
1 /N ER U8 F [ estimated glomerular filtration rate,
eGFR, mL/(min + 1.73 m*) |/,
1.2.2 B B A K 2% 1M 6992 W b o - T XURE X 4R
W (LUNAR iDXA, C I ) A7 H HENE ., &
B AL B2 W R T 1994 4 WHO HE77 1418 W bn o -
WA 1A 1A EERA TIE<-2. 5 & REii
E;-1<TA<-2.5 & THE>-1 EFE
ERY L RYE WHO 2 Wibs i, 515 S 5 ¥ Hb
<13 g/dL, 4 Hb<12 g/dL"! |
L3 Zirorik

il SPSS 21. 0 B 58 st it 4 #r o IE S04
K656 B Kolmogrov-Smirnov #6; 43 75 ¥ , #F & IEZS 4
TR BRI x5 o, LS FEAS ¢« 4G e R 4T
Mo ARFEIEZ 20 A 19 3 8 BB DL b £ $ (P25,
P75) 3%, LECR ] Mann-Whitney U 4 4 , THEU5F
BHAH) (%) 2o, IWBCR R R TR s, RAZ R
Logistic [ 5 43 # 5 W & BT i A% 19 A8 5C [/ K
Pearson fi] SAAH G B EAT BMD 5 %52 0 (A 2 9 AH 3G
3. P<0.05 hEFHASGIHE X,

2 #HR

2.1 — Bl R BOR L 8K

WS A 32. 13% (160/498) [ 58 & & T B
FASE ,19. 28% (96/498 ) Iy B FH N A UM . 4 M40 B Jox
A B R (41.66%) WoF w T IE A M A
(29.85%) (P =0.026), B JF & #A24 BMI.eGFR.,
25-OHD, Hb K ¥ B ZF M TAEBFTRE M A (P<
0.05) 4F#s B 5 FARE B4 (P=0.017) (F£
1) o B BT B B A I B 2 (25, 00% ) W& T
B FHBIA (16.57%) (P=0.026) . 2 4 #H K
FBG, HOMA-IR, HbAlc, CRP IL-6 /K % T & %
250 .
2.2 #&HRAL BMD 5B A f B PR 3R 09 AH 5 PR

Pearson B[R 2 #H X 43 §7 .7~ , Hb 7K 5 B #E
BMD f5 B & 81 & 4 &8 BMD & F IE M X (r=
0.229,P<0.001;r=0.309,P<0.001;r=0.288, P<
0.001), BMIZR5 & &7 BMD 2 IEAM S, Fi#f
545 2 LA s S BMD £ 740 3¢, T eGFR [ 25-
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OHD, 53X Wi ¥ BMD 5 [F#12% (P<0.01), Il

%20

&1 P EENGIRYOR L

Table 1 Comparison of clinical data between the two groups

mH kA BB A 40 =g el Frax? P
il 8 338 160 - -
RS B 66.90+6. 53 68.65+8.07 14.074 0.017
PRl (H /) 206/132 49/111 39. 960 0. 000
BMI(kg/m?) 26.34£3. 46 24, 50+3.71 1.706 0. 000
FBG( mmol/L) 9.43£3.55 9.31£3.93 1.719 0.747
HOMA-IR 5.03(2.73,8.70) 4.27(2.75,10.55) -0. 108 0.914
HbAlce/% 8.57+1.90 8.60x1.91 0. 087 0.876
Hb(g/L) 137. 68+16. 07 129. 69+ 14. 69 1.919 0. 000
eGFR[mL/(min - 1.73 m?) ] 93.91£27.06 83.86+29. 87 1.438 0. 000
25-0HD,(ng/mL) 21.13+8.78 19.40+8. 04 2.155 0.036
CRP(mg/T.) 2.25(1.55,3.79) 2.38(1.39,4.17) -0.347 0.729
IL-6( pg/mL) 3.77(2.46,6.25) 4.47(2.69,6.36) -1.875 0. 061
JEHE BMD(g/cm?) 1.20+0.19 0.96+0. 15 11. 703 0. 000
A M43 8 BMD(g/em?) 0.94x0. 13 0.75£0. 13 2.364 0. 000
4 4% BMD(g/cm?) 1.01+0. 14 0.80+0. 13 1. 905 0. 000
R (n,%) 56(16.57) 40(25. 00) 4.962 0.026

7 BMI K i J8 50 s FBG . 23 i 1L 6% ; HOMA-IR . [ 13 B4R 20 ; HbALe  BEIL L LT T A s Hb: 1L £ 5 5 25-0HD, ;25 B3 4E/E K D3;1L-
6: MM ZE 6;CRP.C KW E ;BMD 5% &, HOMA-IR .CRP . IL-6 £ 4L TF &40 70, LR 1 50 (P25,P75) Fak o

=2 BEESEREMMEXLEZE Pearson 417
Table 2

The Pearson correlation between bone mass density

and related factors associated with osteoporosis

i E AEBEEE AREHEEE  HEMEEEE

r P r P r P
ooy -0.139 0.002 -0.179 0.000 -0.071 0.117
BMI 0.330 0.000 0.239 0.000 0.234 0.000
eGFR 0.155 0.000 0.191 0.000 -0.013 0.768
Hb 0.288 0.000 0.309 0.000 0.229 0.000

25-0HD, 0.195 0.000 0.205 0.000 0.060 0.191

2.3 EHFEFRE T2DM £ B RELF ¥ £ JC Logistic
[\ J3 53 #r

VAARBEFE TR REA , 5 57 AR 45 #F Logistic [8)5
BB, LU 5 B B g ba o S &, T 1 =& B
¥ L,0=dE B BiEiAL, LA 1 P<0.05 K545 B
A, 4t 5 A, 43 v ML AR % | BMI, Hb | 25-
OHD, .eGFR, [lIHid 2k &4 f5 il ¥k, LUiEAT
R EFEMB LR, BE o B =0.10,a A=
0.05, [IA%E R &R Lt  BMI Hb 2y B J5i B #4 19
MAr R E (K OR=3.10,P<0.001;0R =
0.86,P<0.001;0R=0.90,P=0.018), W3 3,

3 itig

AR R L R B AL BE T2DM 35 B AL
SiE Y B 38y 30. 89% ., B IMIL£H 1 BT R AR AE 7Y SRR

®3 HFGAPIE KK £ Logistic /1373 H7
Table 3  Logistic regression analysis of risk factors associated

with osteoporosis

S B SE Wald X2 OR(95%CI) PE
3 1131 0.231  23.98  3.10(1.97~4.87)  0.000
BMIT -0.154  0.031  24.52  0.86(0.81~0.91)  0.000
Hb -0.132  0.029  22.38  0.90(0.85~0.97)  0.018

e (41.66% ) 3 5 TIE X ML 4 ( 29. 85% ) , Hb K
5 G (R A S MR
4 T2DM B B BT fE R R & .

P — 0 DL , J0 AR B 4E A, i
HEA 20% L B L B R ER M e B
R IR 5 P AIE T S 7 | 2 11 R 5 0T JL 68 B 0L 3T 3
(B 52 2 LA I P LS A, 8 T, A
T4 0 R B B 0 KU A B O R B
Korkmaz 2575 + H H 4 2 )5 18 4 (9 WF 5% & BL4% 1
¢ % Hb /KFIE % 4 BMD E A%, Hb /K F 5 BMD 2
AR, BRI e T BE
WA 4 T2DM B %% M5 B TR A 3¢ B A 2%
Wil 5 R — M ARERT 45 R R, AT TE
A T2DM A B h 2% B Hb K F- 58 9% B AH O, 9% 1M
R4 T2DM B# B R ML R EZE, B
T AT S o ik U 11 B 5, FRL O AR B 34 08 42 10 5 TR
BN B R 3 & . AR BT SE R % i A B & 4y
2 AN AT BE R B RS BRI S . KRR
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B L5 B 5 A A 5 A9 T BE ML A B AT DL S
SO B A0 B X, 3 T 5 | R R RO B . R R
ALK MEEEIESHE T la B IR HE T 2a &
-6 26 Ay 53 5 PR 8 0 B i, T B
BT g 55 A A8 6 AT VT RE 5 R
P e Hb KSF AR 48 4 PR - 0] LG I 41 B 9 A iR
AP I ER o SR, ASBFSEIE R & B CRP K
IL-6 5 & BB A B AH 5G4, 7T #g B T A R BT 5% 89 B
RANBEAR I, 54, aHmpERR
(erythropoietin ,EPO) 7£-5 H i K H L /EH .
St sE &I EPO 7] DL 5| RS i & 4 Me B 238 hn | &
R W s

LR L RTik, 4 T2DM & 3F Hb K- 58 % E
A, AR Hb KP4 580 -8 B A 89 KUES .
Rt I PR R A2 X6 T 22 4F T2DM B & 3 & Hb K
ST, AT R & B E A B NRE o T 2R AT R G
T,
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