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Effect of dietary iron intake on all-cause and cardiovascular mortality in patients

with diabetes mellitus

ZHUANG Jing

Department of Cardiology, the First Affiliated Hospital of Nanjing Medical University, Nanjing, Jiangsu 210000, China

[ ABSTRACT] Aim To investigate the effect of dietary iron intake on all-cause and cardiovascular mortality in dia-
betic patients. Methods A total of 5 970 diabetic patients who participated in the national health and nutrition exami-
nation survey (NHANES) database of America were included.  Baseline data were obtained from the questionnaire and
physical examination, and the survival status and cause of death were confirmed according to the national mortality index
(until December 31, 2015).  Cox proportional survival analysis was used to estimate the hazard ratio (HR) and 95%
confidence interval (CI) for iron intake and all-cause and cardiovascular mortality.  Restricted cubic spline analysis was
used to explore the existence of nonlinear relationship. Results The mean age of the enrolled subjects was 61. 3 years
old, 51.3% of whom were male, and their mean dietary iron intake was 14. 11 mg per day.  During a mean follow-up of
6.3 years, a total of 1 497 deaths occurred.  Daily dietary iron intake <8.34 mg was set as control group.  Compared
with control group, the risk of all-cause mortality was the lowest in diabetic patients with dietary iron intake between 11. 11
and 14.36 mg (HR 0.83 (0.70 ~0.99), P<0.05). Restricted cubic spline regression showed that dietary iron intake
was nonlinearly associated with all-cause mortality. ~ However, there was no significant association between dietary iron in-
take and cardiovascular mortality. Conclusion Dietary iron intake is “I-shaped” associated with the all-cause mor-
tality in diabetic patients, and an appropriate increase of iron intake may decrease the all-cause mortality.
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Figure 1. The flowchart of participants selection
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® 1. HERFEEENELRIE

Table 1. The baseline characterization of diabetic patients

G2y Fl(n=1194) F2(n=1195) F3(n=1194) F4(n=1194)  F5(n=1193) P
BH/ (%) ] 442(37.1) 505(42.3)" 610(51.1)™ 673(56.4)"" 829(69.5)""  <0.001
AR, % 62.7(13.51)  62.6(13.66)  60.9(13.97)* 60.4(14.04)* 60.0(14.22)*“* <0.001
P/ [ H1(% ) ] <0.001
BNV E=IS PN 353(29.6) 423(35.4)° 448(37.5)* 489(41.0)* 554(46.4) >
EPHBEF RN 404(33.9) 332(27.8)" 320(26.8)" 300(25.1)" 245(20.5) s
HUHEEEA 251(21.1) 261(21.8) 247(20.7)™ 243(20.4)™ 241(20.2)™
HoAth 184(15.4) 179(15.0) 179(15.0) 162(13.6)" 153(12.8)"
HHEEO/[B(%) ] <0.001
T 634(53.6) 506(42.8)" 459(38.7)" 401(33.8)" 380(32.1)"
e P ] A5 247(20.9) 259(21.9) 285(24.1)" 269(22.7)" 292(24.6)"
KERLL T 302(25.5) 417(35.3)" 441(37.2)" 516(43.5)" 513(43.3)"
BML/ ( kg/m*) 32.0+7.16 32.0+7.06 32.2+7.44 32.5+7.74 32.0+7.46 0.478
WAR B/ [ (% ) ] 0.109
MR 188(23.0) 166(21.4) 182(23.8) 150(19.2) 168(23.3)
i 31(3.8) 23(3.0) 33(4.3) 28(3.6) 38(5.3)
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A5t Fl(n=1194) F2(n=1195) F3(n=1194) F4(n=1194)  F5(n=1193) P

WAE 600(73.3) 586(75.6) 550(71.9) 604(77.2) 515(71.4)
EEES/[H(%) ] <0.001

ANTHER 121(27.2) 99(19.5)* 123(23.4)° 113(18.8)" 87(15.5)"*

I 207(46.5) 271(53.3)" 263(50.1)* 307(51.1)™ 285(50.8) "

el 117(26.3) 138(27.2) 139(26.5) 181(30.1)* 189(33.7)“*
i/ [ (% ) ] 405(35.5) 420(36.8) 376(32.6) 384(33.4) 353(30.6)*¢  0.017
L MBS/ [ (% ) ] 284(24.0) 276(23.3) 252(21.2) 236(19.9) 249(21.0) 0.093
B2/ [11(% ) ] 767(93.5) 740(94.9) 729(95.7) 711(93.8) 704(94.8) 0.344
REREZ/ [ (% ) ] 637(68.2) 687(71.8) 679(70.1) 666(67.9) 648(67.4) 0.204
Mk (g/1) 1.57+0.65 1.58+0.65 1.55+0.62 1.58+0.70 1.59+0. 59 0.827
BEAL ML £T 2 1/ % 7.36+1.84 7.35+1.73 7.40+1.83 7.34+1.83 7.31+1.73 0.821
Hih =M/ (&/L) 1.92+1.65 1.97+2.18 1.97+2.52 2.02+1.75 2.11%2.09 0.257
B IEE N/ (g/L) 1.090.37 1.10+0. 37 1.070.38 1.10+0. 37 1.040.33 0.057
ML/ (g/L) 0.77+0.31 0.76%0.30" 0.79+0.32*  0.77+0.305*  0.82+0.34™"  <0.001
eGFR/[ml/(min + 1.73 m*) ] 80.70+33.44  82.35+31.71"  84.52+33.51°  85.62+30.88""  88.12+33.22*  <0.001

BREE A keal 1077.8+377.9 1 481.2+388.2" 1 804.8+506.8™ 2 069.0+631.7"" 2 534.1+953.7""% <0.001
AN/ mg 6.25+1.57 9.70+0.78" 12.66+0.95™  16.38+1.29""  25.56+7.06""  <0.001

a4 P<0.05,b & P<0.01,5 F1 % ;¢ A P<0.05,d & P<0.01,5 F2 b4 ;e 4 P<0.05,f 4 P<0.01,5 F3 L% ;¢ H P<0.05,h K
P<0.01,5 F4 &g,

2.2 HBASZEMOODERFRETEZNXR 10f P<0.001
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Figure 2. The survival analysis of all-cause mortality

stratified by iron intake

R2. FEANE2EMOMERFETENRXR

Table 2. The association between iron intake and all-cause and cardiovascular mortality

el %k PE e A1 A9 HR(95% CI) FH 2 il HR(95% CI) i 3 i HR(95% CI)
SHBET
Fl 345 1192 Ref Ref Ref
F2 317 1195 0.87(0.75 ~1.01) 0.89(0.76 ~1.03) 0.90(0.77 ~1.06)
3 265 1194 0.81(0.69 ~0.95)" 0.82(0.70 ~0.97)" 0.83(0.70 ~0.99)*
F4 275 1194 0.80(0.68 ~0.94)" 0.85(0.72~1.00)" 0.86(0.72 ~1.03)
F5 295 1193 0.80(0.68 ~0.94)" 0.86(0.73 ~1.01) 0.90(0.73 ~1.09)
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Vil %k PER e KT 1 9 HR(95% CI) KT 2 i HR(95% CI) FER 3 i HR(95% CI)
O PIRIET
FI 73 345 Ref Ref Ref
F2 67 314 0.99(0.71 ~1.38) 1.00(0.71 ~1.40) 1.08(0.76 ~1.53)
3 60 264 1.11(0.78 ~1.56) 1.14(0.79 ~1.63) 1.30(0.88 ~1.93)
F4 45 274 0.68(0.47 ~1.00)" 0.71(0.49 ~1.05) 0.83(0.55~1.27)
F5 61 294 0.82(0.58 ~1.16) 0.88(0.62 ~1.27) 1.09(0.70 ~1.68)

T AREL 1 PRI AR RS AR 2 IR AR I PR RN IR R KT BMI A AT G SO0, AL 3 R AR R BRI BURTK

S BML A AT TG Sh U CVD L ZOK T eGFR, a2 P<0.05,b 24 P<0.01,
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Figure 3. The restrictive cubic spines analysis of the

relationship between iron intake and all-cause mortality
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Table 3. The subgroup analysis of the association between iron intake and all-cause mortality mediated by serum iron levels

e MiE#<0.57 /L. 0.57 o/L<IMiFEH<0.74 /L. 0.74 /L<IMiFEH<0.96 ¢/L.  IMiFEH=0.96 g/L
F1 Ref Ref Ref Ref

F2 0.93(0.70 ~1.25) 0.95(0.68 ~1.32) 0.84(0.60 ~1.19) 0.89(0.64 ~1.25)
F3 0.88(0.63 ~1.23) 0.65(0.44 ~0.94)" 1.13(0.79 ~1.62) 0.67(0.46 ~0.95)"
F4 0.77(0.55 ~1.09) 0.98(0.67 ~1.43) 0.94(0.64 ~1.38) 0.79(0.55 ~1.14)
F5 0.86(0.57 ~1.28) 0.93(0.62 ~1.40) 1.04(0.70 ~1.56) 0.73(0.49 ~1.10)
R P 0.227 0. 891 0.657 0.116

ZH MR P 0.296

fE:a l P<0.05, B PACERENWHNBBA TS IET RN — B SSRGS P UK S St AR TAG S

BAE N AT A HIRE, E 2 54L&
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