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HWE: B KA 2 BB RR (T2DM) BH5 0 FRHHEE A(SAA) iFskEa (SF) KT 58 k% KR
(DKD) #9A%dk, 7% RAEI 2017 4 3 A—2018 F 9 AL AR ER DKD &% 60 0l AT 54, B
%% T2DM A3 DKD &3 60 ] A3 R4, 5 B R 60 BIVE A 4L, Al 3 FoF i 1s & & 6h
@k a L RILEF AL (UACR ) Ao BB £ (eGFR ), #M s iF P SF & SAA KR-F, EJA Spearman %2
% fiE SE. SAA KF 5 eGFR 3 UACR #9485, KA Logistic % /LEN2EA A SF. SAA K-F 5 DKD
kG, R M ME SE & SAA KF & T Rafefd B (P<0.05), 3 B4 ik SE & SAA K-F& Tk
21 (P<0.05), f2i& SE. SAA %15 UACR ZiEAX (r,=0.495 F= 0.506, 3 P=0.000), 55 eGFR 2 fiAa% (.=
—0.421 F= —0.434,P=0.002 #= 0.001 ), Logistic B )2 54 45 R .77, SE.SAA K-F %2 DKD ¢4 £ B & (P <0.05),
ZiXA TEHIE (ROC) W& 54 7, eGFR 0 DKD 4 ¥4 F @4 (AUC) # 0.675 (95% CI : 0.465,
0.884 ), BRMAE TS F H 72.8%(95% CI : 69.2, 74.5) F= 80.2%(95% CI : 78.6, 81.3 ) ; UACR 4 DKD #)
AUC # 0.814 (95% CI : 0.650, 0.977), #&MAads a5 74.6% (95% CI : 71.3, 76.8) #= 82.4% (95% CI :
80.4, 84.7); SF+SAA F&A#M DKD # AUC 4 0.950 (95% CI : 0.875, 1.000), #KRPEFadE F 15 5] 4 82.1%
(95% CI : 79.5, 84.9) #290.1%( 95% CI : 88.5, 92.2), SF+SAA FEA-#-m 49# B #1835 T eGER F= UACR &l ,
4518 SF A= SAA £ — A2 ETTVABR B eGFR, B4 3RA40 M 7T V54 DKD FH45 W7 64 75 ik .
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Study on correlation between SAA, SF levels and diabetic
nephropathy in patients with type 2 diabetes mellitus

Jun-xia Xu , Xin-chi Wu
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Abstract: Objective To explore the correlation between serum amyloid A protein (SAA), serum ferritin (SF)
and diabetic nephropathy (DKD) in patients with type 2 diabetes mellitus (T2DM). Methods Sixty patients with
DKD between March 2017 and September 2018 were enrolled in the study group. In the same period, 60 patients
with T2DM without DKD were in the control group, and 60 healthy subjects were included in the healthy group.
The urinary albumin/creatinine ratio (UACR) and glomerular filtration rate (¢GFR) were measured, calculated, and
compared for each patient. Serum levels of SF and SAA were measured. Spearman correlation analysis was used to
analyze the correlation between serum SF, SAA levels and eGFR or UACR. Logistic multiple regression analysis was
used to analyze the relationship between SF, SAA levels and DKD. Results Serum SF and SAA in the study group
were significantly higher than those in the control group and healthy group (P < 0.05). Serum SF and SAA in the
control group were significantly higher than those in the healthy group (P < 0.05). Serum SF and SAA were positively
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correlated with UACR (7, = 0.495 and 0.506, all P = 0.000) and negatively correlated with eGFR (r, = -0.421
and -0.434, P = 0.002 and 0.001). ROC curve analysis showed that the area under the curve of SF + SAA was
0.950 (95% CI: 0.875, 1.000), sensitivity and specificity were 82.1% and 90.1%, respectively; the area under the
curve of eGFR for DKD was 0.675 (95% CI%: 0.465, 0.884), sensitivity and specificity were 72.8% and 80.2%,
respectively; and that under the curve of UACR for DKD was 0.814 (95% CI%: 0.650, 0.977), sensitivity and
specificity were 74.6% and 82.4%, respectively. The diagnostic value of combined detection of SF + SAA is
higher than that of eGFR and UACR. Conclusion SF and SAA can reflect glomerular filtration rate to a certain

extent. The combined detection of SF and SAA can be used as a method for early diagnosis of DKD.
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PP E 5 (diabetic nephropathy, DKD ) Jg& 2 Tl i
FRIA ( type 2 diabetes mellitus, T2DM ) e LI RSEZ
—, B IO RG2S i T2DM R A A
TR R R Z — " HHTC T T2DM /Y 530112 Wy 12
FEZIRAE A S RIUE L AE (urinary albumin—to—
creatinine ratio, UACR ) B X f & 1 4 3 JR ( Microal—
bumin uria, mAlb ) BRI, {H mAlb FEshEEK, I HEY
10% ) DKD £ # mAlb 1E % ', UACR kWl 77 16 3
MR, g, K BEEIIRE, BESILE.
24h Nizzh, O HEw, A%, Bk, S48
AR T DKD (977 BAT BRI ER
5 (serum ferritin, SF ) S5 %1 600 R R TEEE,
IR SRS bR, AT5 RN 2225 DKD
B A T MTETERFEE A A (serum amyloid A protein,
SAA ) VER—Fh 2V A 15 SR B DIAG, IF
HE &4 058 & AR SAA 7KF- 7R %5 DKD B 47 it
Ja Mo ABIFIY FELE BRI SF S SAA 5 UIRESC AR,
R RTINS DKD $ AR

1 #ERSHEE

— &R

BEMLZEEL 2017 4F 3 H—2018 4F 3 AVLEATH AR
EEBEi2IA 1 DKD B 60 BIVE s dl. Hd, Bk
331, Ltk 27 5 AR 55 ~ 65 %, P (51.24+
454) % 5 FE2 ~ 114, P (421+1.18) 4
8 8L (24.13 £ 1.78) kg/m®,  Fifi AL 3% 4 W) 39 3%
Bt T2DM A& I DKD A9 i35 60 B /E g X B4, F
o B 32 0, Aotk 28 4] ARIE 42 ~ 80 %, T
(50.11 +4.57 )% ;52 2.5 ~ 9.0 4F, F1(4.06 £1.19)
AF  IRTEFER (23.04+1.86) kg/m’., BEHLLESE[F%
Befdt s 60 FIfE A fdRE . B 31 6, “otk 29 4 ;
AEIA 42 ~ 80 %, FH (49.82+4.82) % ; KEIESL
(22.64£2.04) kg/m’s 3 HZIRAHE—BIRLEL, 25

1.1

TGt (P>0.05), BAA M. HFREAR
B AR PR Lottt B g IR 45 .
1.2 NFNHERR AR AE

I KR : DAL 40 ~ 80 % s QA KT T2DM
(IZWbRiE ", PSR4 G DKD B2 libsaifE "
@Ik A TR E R HERARIE - OB IF AR Otk
PR SAE SR, BUTE 6 N INEZ IS KB TR
BHE  QBIFRIMNF MR GPIRAE 6 4> H NEH
HERRIZEZGYI B E 5 OB I A B S thpam KAl
RN GG . ARBIEBR IR s @3 AWk
P SEma B DIREMIZ5H) 3 DB TR sl B
MR @WFLEEIRIN & H Z8id 4.
1.3 BIeeidEAE

BEANAFWERIKS ~ 4ml, A4k
5+ T AX (ROCHE cobas 8000, i+ % [/ ) 46 il
UACR, #R4EZSR B MEER (modification of diet in renal
disease, MDRD ) A AHEAEE S /NREL R (estimated
glomerular filtration rate, eGFR ) : eGFR [ml/ ( min - 1.73
m’) =175 x Cr—1.234 x 4Fi#% -0.179 x 0.79,,
1.4 BEIME SF & SAA &l

SE NI EERIKI 5 ml, B0 EZ i
TH PR 62 W B 304G DN A 9 1M W5 R A vh SF %
SAA K-, R @ A LA R R A A
JERE R UL B TR I — TR A
15 GEtEFE

B A3 H R A SPSS 19.0 et #id:, 1HEEVERIL
PR = b2 (xxs) FRon, HWBCRA e K g sy
220007, E— 2L PP O] LSD— A 55 5 7HERR
IR R, FEBCR AT x4 5 AR 23 B A
3 W R R 1973 HR I 29T Logistic 114
L 5 2232308 TAERHME (ROC) ik, P <0.05 %
ZERIG R

Spearman S
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21 3AFKEME SF & SAA LE&

3 IR LG SF I SAA [bi, 2R A 450
2ETE L (P <0.05), WFFRALINTE SF M SAA & T XF H]
2H (1=14.259 Fl118.324, 4 P =0.000 ), X} 2L 1ML SF
K SAA w5 TREREZH( 1 =11.532 1 12.533,35 P =0.000 ),
W 1,

2.2 Imi& SF. SAA k5 eGFR = UACR HJ1H
X

ML SF.SAA /K5 UACR £1EAHX (P <0.05),
5 eGFR 25K (P <0.05). W3 2.

2.3 B0 DKD BB EE S

AP ZH B I A TR, A5 s iffoE 2 S50k
WA AAERS . e . IRESEUURM LE, Z5 4%
TR (P >0.05); Widl iy SF I SAA 7K H %,
ZRAEGHFE X (P<0.05), P58 E TR,
W3,

F1 34AImiE SFF SAALLE:  (n=60, x+s)
415 SF/ (ng/ml ) SAA/ (mg/L)
faRREAH 76.42 +9.23 274 £045
Xf HEZH 147.54 + 14.53" 578 + 1.04"
il 224.74 +20.12% 17.33 +2.88"
F1H 56.817 49.662
P{E 0.000 0.000

0 OS5EEEA I, P<0.05; @5X R4 L, P <0.05,

%2 IniE SF. SAA kT5 eGFR #1 UACR HItHX 1%

N UACR eGFR
£y
rfd PiE r Al P{A
SF 0.495 0.000 -0.421 0.002
SAA 0.506 0.000 -0.434 0.001

2.4 DKD WfEkE=

L SF Hl SAA /K- B8 H, DKD & A5
HAS R, 17825 —JC Logistic [IH M. 5 & 5] AZE
BIEEKE o ,=0.10, FIEEENEEKE o =
0.11, WA % & : SF<200 ng/ml=0, = 200 ng/ml=1 ;
SAA<I0 mg/L=0, = 10 mg/L=1. %5455, SF[OR=
1.387 (95% C1:1.242, 1.564 ) ], SAA [OR=1.224 ( 95%
CI: 1.186, 1.364) | /K*F-fm 2 DKD IfER & (P <
0.05). W3k 4,
2.5 IiE SF & SAA %t DKD HJig /&

ROC 187347 i/, eGFR #WHHH 66.42 ml/min
IF A6 Wl DKD (9 i 4 T 1 L (AUC) 2 0.675 (95%
Cl : 0.465, 0.884), AR T4 510 72.8% F
80.2% ; UACR #% W7 {f °~ 27.45 mg/g I} K5 1] DKD 1Y
AUC 7 0.814 (95% CI : 0.650, 0.977 ), FBdeE Fgs 5
PEIY 1K 74.6% F1 82.4% 5 SF #WHIE N 213.53 ng/ml,
SAA {5 N 14.25 mg/L B SF+SAA B4 46 1l DKD
) AUC 4 0.950 (95% CI : 0.875, 1.000), HUEM:AN
Sy A 82.1% F1190.1%., SF+SAA 14461 )
LA T eGFR Fl UACR A&, W3 5 Al 1.

*3 WABEWBEXEZEMLE (n=60, xxs)
451 RS 1 % T [ 4F REHRE/ (kg/m®)  JRAR / ( wmol/L) SF/ ( ng/ml ) SAA/ (mg/L)
o dl 51.24+4.54 421+1.18 23.04 +1.86 587.56 = 186.45 224.74 +20.12 17.33 +2.88
Xt R 50.11 = 4.57 4.06+1.19 22.64 +2.04 558.65 + 174.38 147.54 + 1453 5.78 +1.04
8 0.426 0.375 1.046 8.583 14.438
PAE 0.683 0.734 0.117 0.000 0.000
% 4 DKD Hj Logistic @34 Hr&#1
. 95% CI

At b b’ S, Wald x° P OR

TR RR
SF 0.569 1.355 0.023 9.042 0.007 1.387 1.242 1.564
SAA 0.601 1.231 0.012 10.653 0.000 1.224 1.186 1.364




TEERE SRR %30 %
%5 ImiF SF #1 SAA % DKD B2 B i {&
95% CI1 95% CI1 95% CI
Bzt BT AUC — S, PlH  BUSHE /% FERME 1%
THR ERR RR TR ERR
eGFR 66.42 0.675 0.465 0.884 0.107 0.130 72.8 69.2 74.5 80.2 78.6 81.3
UACR 27.45 0.814 0.650 0.977 0.083 0.007 74.6 71.3 76.8 82.4 80.4 84.7
SF+SAA 213.53, 14.25 0.950 0.875 1.000 0.038 0.000 82.1 79.5 84.9 90.1 88.5 92.2
10 —] D3I R R S RE T ™ SAA J—Fl bt FF AN &5 1
08__J/J 7 O T, —J7 M /R R AL A R 2
L TSR SAA ACFRTHES, FIHEMT C MEH
o | | FOPEF, A3 BGPTSR R
I | BB P T 1 A0 A 3 —6 (R 46 BT 10K 7, i
— UACR I AR SR , T AR5 U T
02 e 7T, SAA [R5 BENG R (145 4 T 205 25 1
0 | s A1 EIRIR, (AT AN IR Fo s EIR R
00 02 04 06 08 10 ) A s M AR T, IR R n] R R
- L e 2 M LA, 4K X AR . 9 )
B 1 SF+SAA BEAHHI DKD f ROC f AP SR, I EIE L5 P AR50, B
o B LA R /BRI . AR S
3 it BFFEALIN SF. SAA K- T RRAUMIEREA, 1

T2DM 1 hg— P 2 ik 14 i RIS 1A g
W, FEELRIIEEAE, Hodh DKD J& s ™ 5 A I & E
Z—, WJE T2DM BE T 1 EZ A ™, DKD —
Bk J B ARG T ANE LAY, Rk DKD Ay 39
T . 2WiAnaTT A ERKE X, BF5E R R DKD AJ
RES R . =BT Y1 . AN OO 5 R A AE 5t
Yi XA T A 56 U, DKD HE BNk & B 0
M F R, mAlb 24 DKD BF B2, 78
Ilfs RIS FH I ] UACR (mAlb/Cr ) R85 IE mAlb Y35
3l1, {HEXTT DKD 83, FH01E DiReAs fb oy ) FIAR A2
A, FEHHEE mAlb TEETHE . eGFR &I
AR T B D Re R A e bR, B
FIPEAG A, {E7E DKD RS2 Wb i A R s

DKD & B T fe sz i B4 e U2 T A dk
KT B HEAE /K- RS 1 B /INER B8 B /NG b iz 240
TP SE AMUR AR AR, M H AR —Fh AR
AR RS, PR R SRE R A [R5 S e R0 |
BB, BARLTA AR AL B A 2, il
PUARTE BRI REIRAS , AR TTIFS AL S S 22 B 9 E R
+, IXEESRE PR (R A R SR 0 R L R
&, SUcEes a2 R AR S, B
RERER A KEAN BT, ST R W B s bt

SF. SAA 5 UACR 2 IFAHX, 5 eGFR ZFAHK, 4
FB IR, SF. SAA JKFmje DKD mRfaH R . it
5T R SF K5 IR AU FUKF2IEADE, JFH SF
SEMOREAE, nIER DKD Hi2Widehs . SAA
W5 Cr. REAFEE RS ™, Hit—2 i
AR, SF+SAA BCA R DKD 9 ROC {E & T
UACR 5 eGFR., SF K SAA ] L4351 NGB AR I 84 107
FARAE R 2 A5 VAL B RE R

g LTIk, SF M SAA 75— 2 f2 B b ] DA i
eGFR, W35 BKG 0 /T /£ DKD B2 Wi ik
AW ) FE AR EIE TR, B SF )&
SAA X} DKD B R 2k g id s it — Ui
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