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[Abstract] Objective To explore the relationship between serum ferritin levels and body fat distribution in patients with
type 2 diabetes mellitus (T2DM). Methods A retrospective analysis was conducted on 151 patients with T2DM who were
hospitalized in the Department of Endocrinology of the First Hospital of Lanzhou University from June to November 2020, and all the
patients were divided into high serum ferritin (n=50) and normal serum ferritin (n=101) groups according to their serum ferritin
levels. The visceral fat area (VFA), subcutaneous fat area (SFA), liver fat, height, weight and waist circumference (WC) were

measured, as well as blood glucose, lipid indexes, body mass index (BMI) and visceral adiposity index (VAI) were also calculated. t-
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test or nonparametric test was used to compare the differences between the two groups, and the relationship between serum ferritin
levels and body fat distribution was analyzed by Pearson or Spearman correlation analysis, multiple linear regression and logistic
regression. Results The VAI and WC were significantly higher in high serum ferritin group [3.13(2.16,4.58) and (96.66%7.78) cm]
than in normal serum ferritin group [2.66(1.66, 3.81) and (91.96£9.75) cm, P<0.05]. The prevalence of central obesity and
dyslipidemia was higher in high serum ferritin group (88.0% and 90.0%) than in normal serum ferritin group (68.3% and 75.2%); and
the composition ratios of poor glycemic control and insulin resistance (96.0% and 62.0%) were also higher than in normal serum
ferritin group (78.2% and 40.6%) (P<0.0S), there were no statistically significant differences in BMI, VFA, and SFA levels, as well as
antidiabetic drug use and chronic complications of diabetes mellitus between the two groups (P>0.05). Serum ferritin levels in T2DM
patients were positively correlated with VAI, WC, triglyceride (TG), fasting blood glucose (FPG), HbAlc, dyslipidemia and serum
creatinine (r=0.171, 0.207, 0.187, 0.243, 0.270, 0.162, 0.162; P<0.05), and negatively correlated with age, sex and diabetes course (r=
-0.191, —0.434, —0.352; P<0.0S). Multivariate linear regression analysis showed that in male T2DM patients, duration of diabetes and
FPG were risk factors for increased levels of serum ferritin. However, WC and VAI did not significantly affect serum ferritin levels. In

female patients with T2DM, the course of diabetes, TG and VAI were the factors influencing serum ferritin (P<0.05). Conclusion

Dyslipidemia and visceral fat accumulation are risk factors for elevated serum ferritin levels in female T2DM patients.
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Tab. 1  Comparison of clinical data between two groups of
T2DM patients
Johr F IS ERER IR LR

2 (n=50) 2H(n=101)
MR (X, 7ts) 55.3+12.0 60.0+7.9 0.015
ﬁ?%ﬁﬁ[ﬁ,mg, 4.00(0.42,10.00) 3.00(10.00,15.00)  0.003

SBP(mmHg, x+s) 130.12+15.99 132.93£17.62 0.343

DBP(mmHg, %+s) 80.12+12.68 78.40+10.74  0.384

TC(mmol/L, xts) 4.53+0.94 4.08+0.94 0.007

TG[mmol/L, M(Q,, Q)] 2.04(1.43,2.80) 1.55(1.11,2.13)  0.002

HDL(mmol/L, x+s) 0.97+0.15 1.01+0.19 0.157
LDL(mmol/L, x+s) 3.02+0.69 2.69+0.75 0.010
FPG(mmol/L, x+s) 9.9543.33 8.50+2.49 0.008
2hPG(mmol/L, x+s) 17.24+5.28 16.74+4.87 0.566
HbA, (%, x+s) 10.09+2.22 8.55+2.04  <0.001
HMOA-IR[M(Q, Q,)]  3.49(2.10,4.69) 2.46(1.95,3.93)  0.064
BUN(mmol/L, x+s) 5.65+1.38 5.90%1.65 0.376
SCr(umol/L, x+s) 67.64+12.41 62.87+12.37  0.027
25-OH-D,(ng/ml, xs) 10.54£5.17 11.04+5.06 0.569
BMI(kg/m’, x+s) 25.55+2.98 24.63+3.31 0.101
WC(cm, Xs) 96.66+7.78 91.96+9.75 0.003
VAIIM(Q,, Q,)] 3.13(2.16,4.58)  2.66(1.66,3.81)  0.03S
VFA(cm’, %+s) 112.78+35.86  104.76+35.08  0.191

SFA(cm? x+s)
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PIZHL B E /I RE . BRI . IR ) B R 25 5 0
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it 2(4.0) 22(21.8) DPP-IVi. ZJIREEARAG-4 0 s SGLT-24. #- ) AL 412 4
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B B R AT 0.013
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e LR 0.689 Gt 2R IERZ R OC R, Hrb, 7288 R
H 29(s80)  62(614) 60 M=, 2=2ctk), o=,
¥ 21(420)  39(386) 1=A7), BREREMITH (0=, 1=4), MmAFRH
G55 0033 (0=TC, 1=H). MRFH LR BN, VAL, WC,
£l 45(900)  76(752) TG. FPG. HbA, . Iifif5F#H . SCr 5 iEHkE N2
= R 100N\ _250245) W TEARC (P<0.03), THAFHE . LIRS IR AT 5
Mt 0946 iy BRAR 112 SUE(P<0.05, #3).
a g L 2.4 T2DM B F UL R (UK T4 8 200 4R 11 0
~ RO o) FAM BAT B R I, Rk B B
(LNEY 0.410
EH 18(36.0) 47(46.5) 3 T2DMEEBRE /KT HADASFEAR A S
H 23(46.0) 36(35.6) Tab.3 Correlation between ferritin levels and other indicators in
JIEJHE 9(18.0) 18(17.8) patients with type 2 diabetes mellitus
AL 0.009 By r P
= 44(88.0) 69(68.3) AR -0.191 0.019
g 6(12.0) 32(36.7) PEH -0.434 <0.001
DRI 0.199 MR -0.352 <0.001
f 19(38.0) 28(27.7) TC 0.110 0.179
J 31(62.0) 73(72.3) TG 0.187 0.022
L g s 0.401 LDL 0.114 0.164
H 46(93.9) 99(98.0) MG 0.162 0.047
- 3(61) 2(20) FPG 0.243 0.003
JE B A2 0.149 HbA, 0.270 0.001
B 4(82) 3(3.0) A 0.141 0.084
i 19(388) 29(28.7) JBE R T 0.057 0.483
i 14(28.6) 46(45.5) ser 0162 0047
i fE 12(24.5) 23(22.8) we 0207 oot
FEaw o511 VAI 0.171 0.036
MR 0.157 0.054
1IEH 18(36.0) 33(32.7) - — -
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HbA,.. SCr Hl VAI X} 53 ¥ T2DM H 3% 135 4k 2 /K
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HbA, HI SCr 4578 1 (BLAL 2) J5, B PRI 95 2 A1 FPG
B R AR UK TR i fa s R 2 (P<0.05), VAL FI
WC X % T2DM S LG Bk F K- ICm . 754
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JUE i 7 S TR A B 0T ACAF 9 FH BMI AR R 4
S, WCARER PO, VALL VEA Fil SFA
K Re i FEAR R D7 SO 0B, IR ARG 14 A
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S B RPN B RS S, T2DM K LT
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SR SCrEIEARE, SHAERE . HERIFIRE R R
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Tab.4 Multiple linear regression analysis of serum ferritin and

predictive variables in different genders

PER BOE TRINAR G B(95%CI) P
AR ~0.084(~6.095~2.647) 0.435
WERFERTE  -0.234(-14.772~-0.810)  0.029
\(® 0.154(~1.208~8.889) 0.134
TC 0.211(~245.086~335.400)  0.758
TG ~0.467(-232.274~129.072)  0.572
! LDL ~0.245(~417.800~279.623)  0.695
FPG 0.209(~4.898~34.792)  0.138

ik

HbA,, 0.097(~15.796~33.430)  0.478
SCr 0.046(~3.240~5.196) 0.646
VAI 0.616(-56.079~136.419)  0.409
PERIIRNEE  —0.242(-14.210~-1.894)  0.011
wC 0.156(~0.730~8.505) 0.098
4 FPG 0.243(4.157~30.551)  0.011
VAI 0.174(~0.722~23.465)  0.065
A ~0.010(~5.068~4.763) 0.950
WEIRFEIRFE  —0.469(-10.228~-1.936)  0.005
\(® ~0.132(~4.448~1.620) 0.352
TC -0.718(~268.264~93.380)  0.335
TG 1.477(7.054~300.073)  0.040
! LDL 0.648(~108.690~307.436)  0.341
7k FPG 0.150(~8.390~21.161)  0.388
HbA,, -0.117(-27.249~13.099)  0.483
SCr 0.195(~1.118~4.748) 0219
VAI -1.217(~102.230~5.957) 0.080
BRI e -0.357(-8.011~-1.241)  0.008
2 TG 1.197(26.917~221.980)  0.013

VAI -0.950(=75.204~—0.010)  0.050

WC. B, TC. BIHREE; TG =HiHh; LDL. K% E K&

5 FPG. 7[R IMME; HbA, . AHILIMLLE 5 SCr MUILEF; VAL N
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