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[(FE] B8 HHRAMEEREAIE (PNS) BILME KRB P A3REN (HP) Al o | HLEEE F i
CAAT) BY7K X B0 223697 )L PNSTFRUI M B . Fik  HF 84 61 PNS B/ A R S B 45 A 1iF (SSNS )
4 (n=58) FLETH 2B FRLEAAE (SRNS) 41 (n=26) 5 BEHLIHE 40 FIfHEE LR X IRLH . ELISA 46
AL . PREEA T HP L AAT K-, ZiR#E TAERRERTZE (ROC #hZk ) P74 HP il AAT X & A77 PNS IT
AT SCHE ., 455  SSNS ZH5 SRNS ZHIAY i MW HP %e ¥ K fR AAT/Cr FUAEYS 5358 TXHRA (P<0.05) ;
55 SSNS 4] Fedse, SRNS ZHIliLiE HP R KR AAT/Cr FUAEAEIEITHT . V497 1 8 M 4 R B8 THR (P<0.05)
L HP ¥ EE A 37.935 me/mlL B, H WM IGYT JLE PNS ST sk BIRLRE e o, BUBREE R 92.3%, 4F SR FEN
86.2%; IR AAT/Cr LLAE A 0.0696 I, HFUAL e i =, BUSRBEH 100%, Ff 5B R 79.3%; 1L HP BEE IR
AAT/Cr WAEAE ROC IS HT, BUSEEN 92.3%, FEFEHN 96.6%, EATIFHINGGE. i i HP sR
AAT/Cr LA TR AR PNS SBUL LRI R rTREN BRI 2 AnREPI A AR DX SRNS TRAk g sE 4 .
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Value of determination of haptoglobin and al-antitrypsin in predicting response to
glucocorticoid therapy in children with primary nephrotic syndrome

YANG Juan, ZHANG Bi-Li. Graduate School, Tianjin Medical University, Tianjin 300070, China (Zhang B-L, Email:
zhangbili2 18@163.com)

Abstract: Objective  To study the value of the determination of serum and urine haptoglobin (HP) and alpha
l-antitrypsin (AAT) in predicting the response to glucocorticoid therapy in children with primary nephrotic syndrome
(PNS). Methods A total of 84 children with PNS were classified to steroid-sensitive nephrotic syndrome (SSNS) (n=58)
and steroid-resistant nephrotic syndrome (SRNS) groups (7=26). Forty healthy children were randomly selected for the
control group. HP and AAT levels in blood and urinary samples were determined using ELISA. The efficiency of HP and
AAT in predicting the response to glucocorticoid treatment of PNS was evaluated by the receiver operating characteristic
(ROC) curve. Results  Compared with the control group, both the SSNS and SRNS groups had significantly higher
serum HP concentrations and urine AAT/Cr ratio before treatment (P<0.05); compared with the SSNS group, the SRNS
group had significantly higher serum HP concentrations and urine AAT/Cr ratio before treatment and after one week
and four weeks of treatment (P<0.05). Serum HP had the highest efficiency in predicting the response to glucocorticoid
treatment of PNS at the concentration of 37.935 mg/mL, with the sensitivity and specificity being 92.3% and 86.2%
respectively. Urine AAT/Cr ratio had the highest prediction efficiency at 0.0696, with the sensitivity and specificity being
100% and 79.3% respectively. ROC curve analysis of serum HP combined with urine AAT/Cr ratio showed a better
prediction efficiency, with the sensitivity and specificity being 92.3% and 96.6% respectively. Conclusions The increase
in serum HP level or urine AAT/Cr ratio may indicate glucocorticoid resistance in the early stage of PNS. A combination
of the two can achieve better efficiency in the prediction of SRNS. [Chin J Contemp Pediatr, 2015, 17(3): 227-231]
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JE R ERRLE G (PNS) S )L 38 I 0 83
(R /NBR R, e JLEE i RO R 20 10 T 4%
Z 16", B LR M S R R B AT IAIR YT PNS
() FEZL 25, MR IEM R B R IRIT 4 O,
4 PNS 43 MR OB B 2R 5 1E (SSNS) A
Z M 245 8 B 25 A HE (SRNS) P RER 43 H L w
WG RV UK, BAR S RILE Kk,
A 45%~50% W9 N IS e sl i E A s 2y
20% B ILEBN IR R 25, H A2 60%SRNS &
JLJK J g Jey kbt Bt /v ek Ak (FSGS) , 1
FSGS H L2332 i 1 A8 Ry &K 15w M. SRNS Al
SSNS FE R IRIT I A AR LG R R, A e 52
(18 S 56 28 B8 3 e R A T LA 3J X433 T A 4 784
B G EROGE T A B M B AR | TN R sy B
WAGTUG BAEEE L, HRLARWE, MELFEIL
BHIGIR TAE % e, SEAER, EWNAMNE A
ST % 2 Fh SRNS 55 SSNS 11922 etk R iA A
Ji, W ool PUBEE R (AAT) | B8ER . 454
REM (HP) | 4ijfMEN 9%, fnikixR
FIRMEE H AT AE A TN SRNS YA Prds ik Bl
HP Fl AAT # )& T 2 B s 25 1, 78 PNS &L
g B B RE R, HP A AAT R AES H B
W, AHESTBIEEC HP F1 AAT RS F6 45, @
SRR . PR HP . AAT K0 PNS & )L%}
PEIRTT IR .
1 #ERERE
1.1 RIS
YEHL 2012 4F 9 A & 2014 4F 1 H T AR 12 Wr
FHIRIT Y 84 1] PNS UL MBI 4, Frf LYY
S &1 PNS LB FRE R R 6 A DLk
M % PNS [BJL, HIRKZWi5E G 2009 4EH4e
B2 2s LR A o3 e 2 h o TR (LR DL
B ARSI IR IEFE R ) brvfE 5 HEBRLE I R]
PR RREIRFRIE RS EIAT . A
SE TN B B T RE R R B L. &R IR
I6IT 4 JA G ARAEMER IR ROV K 84 i) PNS LAY
7 SRNS 41 ( JREE FAASBHYE ) A1 SSNS 4 ( JREE A
B ) o SSNS 4 58 M, Hh 55 43 f], 215 i,
Y 0.4~14 %, FI4ERE 5+ 3 85 SRNS 41 26 f,

Hop B 8 i, L8 Bil, AFie 1~13 %, P4
6+4 % o Ji PEIE T AR BE (A AG Hh O AR A, 1) B
JLEE 40 DX RREH, Hoh 55 20 1, 11 i, 4
i 0.2~13 %, FIEI S +4 5 ABIRAERE
M ot ZlE RS R
1.2 IR EE S

Jir A B L T BCERIRT T 1697 1 R &
4 J5 o3 B . RARAS . SRAE PNS BB LAS I i
fik I 2 mL, ## & 60 min, 3000 rpm &[> 5 min 53
B s AEBURLAY R — H, B ORT R i i
BPK 20 mL, 4°CF LA 3000 rpm #5.0 20 min, WgE
VSR, ML BRI E AR -80 “CH R vk AR
wH . PERARM A2 2 E AR . PR FIR I
WA NG OLAF Z PP I R, A BIESE R T PR LIS
(Cr) fRHERAESUCR HP . AAT K sk
FEAT LR AERS . R IR ABEm e T 55
PRAEFR ;LA BSCHCER A iy A ol JEL T e Of UL AT
HEH . 24 h JREHERFAEMRER. R B
L RE N AL ( enzyme-linked immuno sorbent assay,
ELISA ) M€ I . SR HP R AAT (9,
ELISA 00 & iy i te i A MR A FR A vl it
1.3 ZItFESH

KT SPSS 19.0 GEi T A Bl b A 58 12
IR, IEASMA TR ORER R + FifiZE (R +s)
Fon, PR IE] SR IS REAS ¢ K JRIEZS Y
At BORME F A2 80 (DU fLaEE ) [Py, (Pos,
Pos) 1 3R, AT LLECR ] Mann-Whitney U A5 5,
Z 4 18] FL R H Kruskal-Wallis H £ 56, 41 6] 794
W L3R F Nemenyi BEFIUREG . 1507 8R4
B, ML LECR T 2 K. RS2 T
YERENE HH £8 ( receiver operating characteristic curve,
ROC Hh£k ) PEHT HP AT AAT XHELEIRIT PNS 7%
FITIINAME . P<0.05 RS Geit2# 2 X,

2 #R

2.1 PNS 2JLigsrania R R EXIstRa 7
SSNS. SRNS 41 f& JLA4F #. % 3. & & L
K AE A BE R FE L I BE R O ULEF . i AR
H. REHRZE 2R TG L (3
P>0.05) , W1,
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#& 1 SSNS 5 SRNS ZBJLiAFraliaAR R EXIEFRILE [ FIE (xzs) ]
3 5% P o (L P MLET  MARERE  fEE e REH
- (5 1%) (%) (kg) (d) (umol/L)  (mmol/L) (/L) (mg/kg)
SSNS 4 58 43/15 53 22+11 8+8 46 £ 11 94+29 19+8 112 £ 56
SRNS 4 26 18/8 64 29+ 14 14£11 50+ 12 9.3+2.7 17+5 136 + 57
(0 18 0217 (1.720) (2.000) (2.625) (1.550) (0.150) (1.202) (1.770)
PAH 0.792 0.093 0.051 0.100 0.126 0.881 0.233 0.081

2.2 FAARRBEME HP RELLE

SSNS 41 5 SRNS 2397 Hij i 75 HP /K734
2B TR ZE (P<0.05) 3 SRNS 41 IfiL 7% HP /K F
FEIRITRT . JRYT 1R BIRYT 4 JRIBF ¥4 SSNS 41 i
FIE, ERAGIFE L (P<0.05) 5 HIAYFHT.
IRIT 1R ABYT 4 BT IS HP K43 51 76 SSNS
J¢ SRNS 41 e 22 81 Je g it24m L (P>0.05) .
L2 2,

*2 FBHEAREREMLE HP /KFREE HP/Cr LL{ER LR

2.3 HBHAARERELK HP/Cr tL{EEE

SSNS £ J SRNS 4 i6Y7 i /R HP/Cr HfE 34
TXHRAL (P<0.05) 5 {HAEIRITRT. 197 1 8 LR
7 4 JAIET PR HP/Cr HUAELTE SSNS A2 SRNS 41 1] Eb 4%
R TG FE X (P>0.05) 3 HIGIFET. 1A
57 1 JE 697 4 R R HP/Cr U {23 BI7E SSNS K
SRNS AN b2 R e g2 m X (P>0.05)
L3R 2,

[Psy (P, Prs) |

mn P 13 HP(mg/mL) JR HP/Cr HUAH (x 107)

WITH W1 W4 HE  PE b=pagil} WIF1E R 4RE HE PE
X R 40 12(2~24) - - - - 13(0.5~4.4) - - - -
SSNS4l 58  30(26~34)" 32(26~35) 32(26~35) 1.088 0.580 6.6(3.4~11.6)" 83(5.1~17.7) 8.3(4.7~21.2) 4316 0.116
SRNSZH 26  49(40~54)"" 53(42~63) 50(44~53) 0.853 0.653 5.6(3.2~14.0)" 5.2(3.1~10.0) 6.6(5.1~10.4) 1.521 0.467
H(U) 58.499 (-5.428)  (-6.289) 40.621 (~1.838) (-0.851)
P{H <0.001 <0.001 <0.001 <0.001 0. 066 0.395

e a SR LLES, P<0.05; b SSNS 4, P<0.05.

24 FHHAAREEIMTE AAT RELLLE

TBYTHI IS AAT ZK-FAEXT BRZH . SRNS 2H
SSNS 4 b 25 F oGt 2 L (P>0.05) ;5 TEIR
JPRT. WG 1R EOARTT 4 JRRHILTE AAT ZKSF 23 51
7 SRNS Fll SSNS 41 [6] S 20 PN b 22 S ¥ o4 2%
B (P>0.05) ., W3,

%3 KAARFEMEMTE AAT KFERR AAT/Cr LLEHI LB

2.5 FHHAFREIER AAT/Cr LEELEE

SSNS 41 5 SRNS 414 J7 Hi IR AAT/Cr Lt fH ¥
I 3w T X4 (P<0.05) ; SRNS 41 JR AAT/Cr
FUMEAEIRITRT . 1697 1A JARTT 4 JEIT 248 SSNS
B ETHE (P<0.05) 5 [HIRYFHT. 16Y7 1 8GR
7 4 JEIBF R AAT/Cr HCAE 53 59 7 SSNS K SRNS 41
Wb R Ege 2 L (P>0.05) o L3k 3.

[PS()(PZS’ P75)]

Gl 13 AAT (ng/mL) JR AAT/Cr FUAH (x 107)
IR WIFLE VRIT 4 H{E PIH IR HI BIT 1 WWIr4  HfHE P{H
STHRLL 40 269(216~337) - - - - 1.0(4.5~20.2) - - - -
SSNSZH 58 297(243~324) 294(227~317) 291(221~334) 0.601 0.740 3.9(2.3~6.5)"  4.02.6~7.7) 4.002.8~7.4) 1715 0.424
SRNS 4 26 255(239~291) 261(190~296) 258(208~316) 0.172 0.918 9.6(8.2~18.8)" 10.8(8.2~17.6) 16.2(9.4~23.9) 3.926 0.140
H(U) {8 4.125 (~1.829) (-0.987) 76.024 (-5.138) (-6.038)
P1E 0.127 0.067 0.324 <0.001 <0.001 <0.001

TE: a/nGXHRALILEL, P<0.05; bosh SSNS 41ILEL, P<0.05.
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2.6 Imi&F HP K& ER AAT/Cr tL{ERIIZ BT E

L SSNS 2 SRNS 41 IfiLyE HP ¥ i ROC fhZk
AT, SR BRI T (AUC) 4 0.904, 4
I3 HP B 37.935 meg/mL I, FUNEZAIT
JLZE PNS 73U R RE fie =i, HLBIUER B 92.3%,
FRSEE N 86.2%, Youden 850K 78.5% (K 1) ;
DIPIALIR AAT/Cr HLIE M ROC BHZR M, 455 W
7 AUC 5 0.899, 4 JR AAT/Cr # & {1 M 0.0696
BF, TSR, AR 100%, RN
79.3%, Youden 8 %1 79.3% ( &l 1) . LA IfiL 7§ HP
W EEHK G IR AAT/Cr FUAEAE ROC 2o #r, 45k
78 AUC 2 0971, UK R 92.3%, Y5 E R
96.6%, Youden 5%k 88.9%, ELAG B ff- i FIMI 3k g
(K2) .

— mi&HP
— RAAT/Cr

T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1- RS

B 1 1iE HP kKRR AAT/Cr LL BTN ZE 473
i) ROC HiZ 7

0.6

0.6+

Nizzy 0.4

0.2

T T T T
0.0 0.2 0.4 06 0.8 1.0

1- Fe5 %

B 2 1iF HP kTFE&FR AAT/Cr LbETNIEZEETT
MR ROC H&E N

3 it

SRNS SILFFEAAAERI R, AU AR N
BT R R a8 PRI g — Bl 57 14
IR, e B/ NVE T AR 4EAL , N e B e AL .
Vo4, k= BT SRNS (04 A= bk .
AR, [ NAME A T A0 98 4550 2 Fh SRNS
5j SSNS 22 RIS BT, 0 AAT., F48E
H. HP. 4 E A 9%, AT LI HP M
AAT FPFFEXTL, BT HARE A B F 12 W SRNS
A IbREY . AT A HURICA TR R
JPRTLASGRERIAYT 1R 4 8, XCRERE AT LAk fa 2l
YIRYY T, XTSI A Ybr & 5% R
BIT RN R FR . AR R LT HP i 5 AR
AAT/Cr FLAEAE SRNS 4B &8 7, [AIE Az A ROC
LR M RPN A2 T SRNS [R5%fE

HP XFRAMERER 1, 729 AE R . A 5
B I NS, I HP KSES TR T, HP &
BRI G AL, TERRMFALZL. Motk Wil B i
FIREESRIE . HP A5 518 EHUES KA 21
B4 R E EEMEN, Xk 4T e A m
HIVER, BEVETY Th1/Th2 SF ™, HP 3k ay ks
AR AT RS o 30 S i S 2 M AT 2R 1 0 S AR A A
KA PENE . g Je iy, Fan T 4 aEZR L,
2 RIANAR 7 3, AR AT LS 2500 N AR R B e £
AR BEE B/ INERBE AL, 1T G095 2k it mT
IS RINE HP Fh. EilaE, 785 /NG an's
INERE S . MR G . 1gA BT, IE HP KOF
A Tk P 0 28 P 2K 53 SRNS Al SSNS AN
[5] B4 9 B A B 5, SRINS %% SSNS # L IfiL % HP
B Th . FEARBESE H PNS 4 R HP ZKSF X
TEZHIH . T, {HJ27E SRNS I SSNS 22 8] A &
M5, AWEFT R WDRE PR B AR R ) AE
TREEEF R HP BN, S Nk s,
fi At P HP s A DRI A B/ NE A o,
AHFFE A WA S DIRE I, B T
AEIE H I SSNS 1 SRNS EA ML IR HP HEHE ™,
I, AL HP FHE 7R PNS (LIS R 25l g,
TR HP ASE T SRNS (i Edikrabd, H
417 HP & T 37.935 mg/mL 5, AR HREIM R
fit 25 (AUC & 0.904, HURE N 92.3%, Fe5Eh
86.2% )
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AAT JRJE—FP S PE R A RAE SV B, A
JE I B AR R, S A
S, HFANAZ NG . B, RS dREre R
AAT" Hidvegi 45 " & BUFE A0 N SN i 484
2 5 AAT REGS 1% 1L NF-xB, NF-xB ) {ZfE7ET
MNESFH LAl , CfE R, B/hekR
A M B B /NG L A A, VF 25 R Re b
Fr 10 B A rf NF-xB 306, Y 2R R R 1
sk, AW R E LR G AR E IR AAT/Cr [
{EHEA . THm, SRNS B THE i b B, HuiliH
W AN B . SCRRFRIE I8 AR 19 8 424 i
AR R TG PRI, 2 K A (B R AAT
B, AR T AR R S R A e R
FH I 22 TEPEAT 4% A M 5 LS i AR B 3, IRk
YL R AE Y A TR AAT i K
Fadl rp R g TR . PR T AR, N
WG, B/NE R AN M Rk AAT,
Carlson 2 " I Liew!""™ Y3 18 FH] 40 9% 2 Ak )7 i1
BN bR ARSI 3] AAT, [ N RIFSE AR
J5T Al mRNA 7K SFIESE T8 /NG B B2 48 FT R 3k
AAT, 'B/NE IR IR IR AAT B LRSS E
I 45 ME S 2 T 25 40 S AT R A 9 Rt e T, A
WFFEHER IR AAT/Cr U AE T BB AL A T SRNS A9 4
Yikr&EY, MK AAT/Cr HLME KT 0.0696 i, #/R
AIREBL R 25 (AUC A 0.899, UEE N 100%,
RSN 793% ) , ARTFFEIMITE AAT Uk EE7E =
HZANEA 25, WK EE ARG G ES]
A2 20 L AR DA R N L, SR A IR R
BRATEE/NE R E/NEK, A ZMERS, &
M35 AAT JCH] BT+

M2, IMTE HP W X R AAT/Cr FL(E TR 7E
PNS LA RO /R ol Re R M 2y, HonT Ak
THUI 38 ZR BY7 k. HEDN M3 HP ¥R K R AAT/Cr
FCAE T S e 2 BNk L B/ INE R A %
SRNS IfiL 75 F1FR W A= s 0, AT HRESN SRNS
AL 245 ML 7E 25 15K B N P8, BRA A
W1 34 5 2B 9 b 7 0 T80 5 RE BE A (AUC
0.971, UK N 92.3%, FE5EEH 96.6% ) , {H L
IRBFTE R A R AT KRR . Z b BRBIBIESE,
MArF AL PE— 2R IS HP AR AAT/Cr FLAE
VE R B T 25 ) A= A S I T A5
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