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Association between thyroid hormone levels and chronic complications in euthyroid patients with type 2
diabetes mellitus

REN Ya-nyu, DONG Zuo-liang, LUO Hui-jing,ZHANG Liang—nan, HU Zhi-dong

(Department of Clinical Laboratory , General Hospital, Tianjin Medical University , Tianjin 300052, China )

Abstract Objective: To investigate the relationship between thyroid hormone(TH) level and chronic complications in euthyroid subjects
with type 2 diabetes mellitus( T2DM ). Methods: A total of 400 T2DM patients with normal thyroid function and long—residence in Tianjin
were selected as the study subjects. According to whether there were chronic complications,the patients were divided into T2DM with
chronic complications group(T2DM+C group ) (n=261) and simple T2DM group (T2DM group ) (n=139).According to the chronic
complications, they were divided into diabetic kidney disease group(DKD group)(n=111),diabetic retinopathy group (DR group)(n=129),
diabetic peripheral neuropathy group( DPN group ) (n=121) and cardiovascular disease group (CVD group)(n=200). Clinical data and
detection indicators of patients were collected,the results with differences were included in the subject operating characteristic curve
(ROC) analysis. Results: Compared with T2DM group, FT; level was decreased in T2DM+C group,and rate of hypertension,duration of
DM, age , BMI, UREA , urinary albumin to creatinine ratio ( ACR) were increased ; FT; level was decreased in DKD group, and rate of
hypertension, smoking rate,age, BMI, duration of DM,UREA,CREA and ACR were increased; FT; level was decreased in DR group,and
rate of hypertension, age , BMI, duration of DM and ACR were increased; FT; level and dyslipidemia were decreased in DPN group, and rate
of hypertension,age,duration of DM,UREA and ACR were increased; FT; and FT, levels were decreased in CVD group,and rate of
hypertension,age, duration of DM, UREA ,CREA and ACR were increased(all P<0.05). Binary Logistic regression analysis showed that the
decrease of FT;,the increase of ACR and duration of DM were correlated with the high risk of DKD,DR,DPN and CVD in T2DM patients
and the high prevalence of hypertension was correlated with the high risk of DPN(all P<0.05). ROC curve analysis showed that the AUC of
DKD,DR,DPN and CVD predicted by FT; were 0.756,0.746,0.785 and 0.783. The AUC of FT; combined with duration of DM to predict
DKD,DR,DPN and CVD were 0.818,0.830,0.880 and 0.885. Conclusion: I'T; levels are decreased in patients in euthyroid subjects of

T2DM with chronic complications. FT; alone has a certain application value in predicting the occurrence of chronic complications of
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T2DM, and the combination prediction effect with the duration of DM is better.

Key words thyroid hormone; diabetes mellitus, type 2; chronic complication
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Tab1 Comparison of clinical features between different chronic complication groups and T2DM group[n( % ) ,M( P, P+ ) ,X4s]

e[t T2DM #H(n=139) DKD #(n=111) DR 41 (n=129) DPN 41 (n=121) CVD 41 (n=200)
Bk 88(63.31)) 69(62.16) 64(49.61) 59(48.76) 108(54.00)
fR L 46(33.09) 67(60.36) 62(48.06) 77(57.85) 127(63.36)
KL 73(52.52) 57(51.35) 65(50.39) 61(50.41) 102(51.00)
W AR 43(30.93) 52(46.85) 52(40.31) 31(25.62) 75(37.50)
ek 52(37.41) 44(39.64) 36(27.91) 28(23.14) 56(28.00)
INiLHG S5 106(76.25) 76(68.47) 83(64.34) 74(61.16) 127(63.50)
AR (%) 46.64+13.16 59.10+14.33 57.65+11.26 61.61+10.58 62.16+11.06
BMI(kg/m?) 26.41%3.96 28.14+4.14 27.66+3.92 27.113.66 27.30+3.54
DM Ji e (4F) 2.00(0.00,8.00) 12.50(5.00,17.75) 14.00(5.00,20.00) 14.50(10.00,20.00) 13.00(6.00,18.00)

T DM e - PR s DK « W PR P TR 5 DR < 1 PR AR PO 22 5 DPN < 48 PR Jod PR 2828 5 CVD =L ML 5 BMIL: MR E 1 5

# 2 DKD AF1 T2DM 4B HE LI EIEHIRILEIM( Py, Prs) , x25]
Tab 2 Comparison of laboratory data between DKD group and T2DM group [M (Pas,Pss) ,x55]

HAH B FTs(pmol/L) FT,(pmol/L) TSH(WIU/mL) HbAlc(%) UREA(mmol/I.) URIC(mmol/L.) CREA(mmol/L) ACR(mg/g)
T2DM 4 139 438+0.48  13.18+1.55 1.75x0.90  9.01+2.22 5.20£1.67 326.11£79.42  57.28+14.68 10.60(6.25,15.15)

DKD 41 111 3.85£0.57 1291x1.30  1.79+0.80  9.15+2.11 6.14+1.84 337.28+88.34  66.72+25.13  79.30(37.35,257.78)
tz 6.243 1.148 -0.304 -0.400 -3.281 -0.823 -2.901 -9.473
P <0.001 0.253 0.762 0.690 0.001 0.412 0.004 <0.001

1 : DKD : B BRI B IERE ; TSH : £ R BRI S s URIC: JRIR ; CREA : LI ; UREA : JR 3 5 ACR: IR FA 2R (-5 WLIF LU AR ; FTs: 7 85 — ML FFOIR AR i
GR s FT,: S ORI 28 s HbAle : B 2L R

%3 DR ZHF T2DM HEE LW EFRIRILEIM(Pas, Ps) , x5]
Tab3 Comparison of laboratory data between DR group and T2DM group[M( P, Ps) , xs]
27 B FTy(pmol/L) FT,(pmol/L) TSH(pIU/mL) HbAlc(%) UREA(mmol/L.) URIC(mmol/L.) CREA(mmol/L.) ACR(mg/g)
T2DM 4 139 4.38+0.48  13.18+1.55  1.75+0.90 9.01£2.22 5.20+1.67 326.11£79.42  57.28+14.68 10.60(6.25,15.15)
DR 41 129 3.91+0.51 12.89+1.41 1.60+0.82 8.96+2.02 5.68+1.76 298.63+76.97 60.25+24.08  26.40(9.90,76.00)
iz 6.083 1.246 1.165 0.158 -1.778 2.247 -0.962 -4.920
P <0.001 0.215 0.246 0.875 0.077 0.056 0.338 <0.001

TE : DR AR IO DL B2 s TSH : At HUR IRCR 5 URIC: JRIR s CREA : UAT s UREA : JRE 3 ACR: JR F1 3 F1 5 UBT FUARL; BT 30 2 =B HDIR IR
JEURIR s T 0 8 HHUR IR SR s HbAle - HIEAR L 2145 1

%4 DPN Z870 T2DM 42 B I IR BIM( Pas, Prs ) , X5]
Tab4 Comparison of laboratory data between DPN group and T2DM group[M( Pxs, Ps) ,x+s]

2 5] %5 FTs( pmol/L) FT,(pmol/L) TSH(wIU/mL) HbA1lc¢(%) UREA(mmol/L) URIC(mmol/L) CREA(mmol/L) ACR( mg/g)

T2DM 2 139  4.38+0.48  13.18+1.55 1.75+0.90  9.01x2.22 5.20+1.67 326.11£79.42  57.28+14.68  10.60(6.25,15.15)
DPN 21 121 3.81+0.54 12.78+1.29  1.67+0.85  8.40+2.07 5.79+1.53 307.18+£82.00  59.22+17.23  25.80(9.98,66.35)
tz 7.079 1.756 0.558 1.781 -2.302 1.477 -0.764 -5.100
P <0.001 0.081 0.578 0.077 0.023 0.142 0.446 <0.001

T - DPN B DR S5 BRI 2995725 s TSH : f2 R BRI ZE ; URIC : JRIFZ ; CREA : JUURT ; UREA : JR% s ACR : JR F1EE 1 5 LT FU AR ; FTs: 9 25 =l FPAR:
PRI A 5 BT U0 3 R 325 HbAle - B AR LT 85
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Tab 5 Comparison of laboratory data between CVD group and T2DM group[M( Py, Pys) ,x+s]

2059 BIEC FTs(pmol/L) FT,(pmol/L.) TSH(pIU/mL) HbAlc(%) UREA(mmol/L.) URIC(mmol/L.) CREA(mmol/L) ACR(mg/g)
T2DM 40 139 4382048 13.18+1.55 1.75:0.90  9.01x2.22 520£1.67  326.11x79.42  57.28+14.68 10.60(6.25,15.15)
CVD4 200 3.84+048 12.78+1.30 1.73:0.82  8.67+2.01 5.85£1.65  307.29+83.60  62.74+20.56 28.30(12.90,91.15)
"z 8.060 2.033 0.172 1.173 -2.813 1.648 -2.121 -6.810
P <0.001 0.043 0.864 0.242 0.005 0.101 0.035 <0.001

T CVD O LB RN s TSH: A2 HUIR BRI s URIC: JRIR s CREA : LI ; UREA : IR 3 5 ACR: JR 2R -5 LI U (B FTs: it 5 — WL HEDR R i 2
T2 5 FT,: 75 HUR IR 2 s HbAle : BEAR I £ 8 1

DKD DR
24 T2DM B HHF K EHraHE & =T Logistic = 100 100F o
Ja 54 43l 4 9 DKD.DR.DPN.CVD ff 80 ”
%JIW‘FE' R R A SR U AR AR s 60 i 60
HZE 90 A —JC Logistic PIH 8T, 45 58 B/~ ,FT; gﬂ 40 ﬁf 40
PR ACR JhiR & DM R -5 T2DM 8 &4 20 el 20 T
DKD .DR.CVD 5 KU H15 sFTy AR LACR THi | okl ]
o - N 0 20 40 60 80 100

DM i R HE 0 K e i 5 T+ 55 T2DM 88 K 15 |
A= DPN i AU AH G (P<0.05) , WL 6.,

2.5 ROC #1341 FT; #= DM J& 42 70 T2DM 1%
PG E R 8 BomR e FT, % &4 DKD.DR.DPN,
CVD U T - il 28 F 1 FL(AUC) MR IR R 0.756.
0.746.0.785 K 0.783, 45 T f {E (P<0.05) ; DM 3%
FEXT &4 DKD DR \DPN ,CVD XU Fiiiill : AUC HK¥R
4 0.772.0.800.0.857 }% 0.806, 4 T (P<0.05) ;
FT; 5 DM % & — # Bk & % & 4= DKD.DR.DPN,
CVD KU Fil - AUC 4R YK R 0.818.0.830.,0.880
0.855, A WM (P<0.05), WLIE 1.3 7.

R 6 Logistic )34 T2DM AREIEMEFHE ER I EE
Tab 6 Logistic regression analysis of the factors affecting different
chronic complications of T2DM

et B S, Wady P OR(95%CI)
DKD 41

FT, 2347 0.799  8.624 0.003 0.096(0.020~0.458)

ACR 0.096 0.021 21.030 0.001 1.101(1.057~1.147)

DMJiGHE  0.170 0.069  6.015 0.014 1.185(1.035~1.358)
DR #H

FT, -1.584 0508 9.719 0.002 0.205(0.076~0.555)

ACR 0.045 0.014 10.771 0.001 1.046(1.018~1.075)

DMJGHE  0.144 0.038 14.066 <0.001 1.155(1.071~1.245)
DPN £

FT, -1.659 0555 8932 0.003 0.190(0.064~0.565)

ACR 0.039 0.015 6.663 0.010 1.040(1.009~1.071)

DMy 0.187 0.048 15281 0.001 1.206(1.098~1.325)

[0S 1243 0.536 5381 0.020 3.466(1.213~9.906)
CVD #

FT, -1.508 0.414 13.250 0.001 0.221(0.098~0.499)

ACR 0.004 0.002 2.677 0.045 1.004(0.999~1.008)

DMy 0.112  0.029 14706 0.001 1.119(1.057~1.185)

T DM R B T A 5 DKD *ﬁ@%‘%ﬂ&%ﬁ%;mﬁwp‘m
I HESRAS s DPN - B J&] A 29554 5 CVD < O LA B s ACR: JR
A SN H A

DPN CcVD

20p/ - E——)
, — DM Jifi — FT+DM i
(1= ) L ) )\ L mu"ﬁ‘
0 20 40 60 80 100 O =55="75"60" 80 100
145 5 S
s DKD DRI 1 AIEBEN s DR« B DR 96 0L 190 5497575 ; DPN - ﬂ%ﬁ%"

JE B R 225575 5 CVD O ML G s DM S R < BRI 72 s ROC : 323K,

B TAEAFE

E 1 ROC MZ ¥ FT;,.DM fR 2 X —EB &M T2DM £ 4T
[E118 14 FH % iE B SR IXUBSE

Fig 1 ROC curves of FT;,duration of DM and their combined predic—
tion of different chronic complications in T2DM

#*7 T2DM EBHEHEZERKEZER ROC 547

Tab 7 ROC analysis of risk factors for chronic complications of

T2DM
EiEtas AUC P 95%CI HrE SR RRE
(%) (%)
DKD 41
FT, 0.756 <0.001 0.680~0.831 4.14 pmol/I. 729  66.2
DM 0772 <0.001 0.695~0.848 7.5 4F 69.1 741
FT+DMAGTE 0.818 <0.001 0.751~0.884 838  67.1
DR 41
FT, 0.746 <0.001 0.672~0.821 4.14 pmol/. 729  69.6
DM 0.800 <0.001 0.733~0.867 1254 557 929
FT+DMAREE 0.830 <0.001  0.769~0.891 848 659
DPN 41
FTy 0.785 <0.001 0.715~0.855 4.15 pmol/L. 734 743
DM 0.857 <0.001 0.799-0.915 7.54F 824 741
FT+DMJGHE 0.880 <0.001 0.828~0.931 919 718
CVD 4
FT, 0.783 <0.001 0.720~0.847 4.06 pmol/l. 719 763
DM 0.806 <0.001 0.747~0.864 5.54F 779 694
FT+DMJGFE 0.855 <0.001 0.806~0.904 809 753
T DKD < B 0 1 WESE s DR« B DR 95 10 I FBE3 42 5 DPN « il R

1 JA FEI AR 27 3 CV D U LA s DM e« W I e
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RE =2 [] () 56 ZR 0k # £ B B T M, TH AT B 4252 1)
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FRAR SR B 25 A AR 8 B IR B S
PO B IR fE A R A B TS A B RRAIG, 72
HTBEPERIF T o & B, 2205 FER R 2R (LT, IR 97 DKD
Bf, AT S S BT PR 11 A T R0 (5 A e i
ILE S DKD 8 A el R ZR e, I TH ZKFEE, TC
WHZ DIRER TG AU RE S I 50, & 1l e R 3 5
R 05, S EUNE T, B AR R A ek
A5 BT AR B0, AT 35 B TS AKOF A BRSO
AR AR ThE A T s iR AN T, AR
BLELZE A 8 A R A 02, B R 1 e i PR R
REAE T4 Ty & A Ty 19 1E 5 L 2 (fIk FT5)U0, 53X 4
i RE T AT A HUR BRI BE IE & 19 DKD 3% FT, /K
SR TE 0 R AR

DR 2 PR {0 8796 A8 B O B B i 5 | e IR JIC &
AR S T A O T S B — R, R
PRI 2545 =0 W% | e I v AR IAURE 45 HOIR R 2 B
IEH B T2DM B35 FT; KFREAR S DR AR R i 2
FHOES, A 78 A5 A R 4538, FL FTS B0 T2DM
B DR IS AUC A 0.746, R R 72.9%,
FESEIE R 69.6% A A Ty REI L5 M0 145 -
TR LRI A 5t 3 DA TG 5 | A B2 T BB R, 1T M) 12 ) g
BERG DR PR 0 &AL & R YA DG,

DPN 7Ei I 10 4FA DM HBE B e,
ARG AT 10 4E69 T2DM 3% DPN (k%
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