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Study of Association between Microalbuminuria and Injury Severity in Trauma Patients at the Early Stage. Feng Kun, Zhao Gang, Wu
Wei, et al. Department of Emergency, Shanghai Jiaotong University Affiliated Sixth People's Hospital, Shanghai 200233, China

Abstract Objective To study the dynamic changes of microalbuminuria and to investigate the correlations between microalbumin-
uria level and injury severity in trauma patients at the early stage. Methods A total of 132 trauma patients were enrolled from emergency
intensive care unit. We collected their morning urine samples within 24, 48 and 72 hours after trauma respectively and then microalbumin-
uria was measured by turbidimetric immunoassay and expressed by UACR. Secondly, these patients were divided into 3 groups according
to the injury severity score(ISS) : the slight group (1SS < 16), moderate group(16 <ISS<25) and severe group (ISS >25). Then we
contrast the UACR levels at each period among three groups andanalyze the relationship between UACR and injury severity. Results (1)
As the increasing degree of injury, the patients with significantly higher blood white blood cell count, neutrophil percentage, CRP and
lower serum albumin and longer days of hospitalization( P <0.05). (2) The UACR levels in each group rose to the peak within 24 hours
after admission and then began to reduce. The levels of UACR in the moderate and severe groups were remarkably higher than that in the
slight group (P <0.05). (3)Multivariate logistic analysis showed that the UACR levels was still significant predictors for injury severity
(moderate group: OR =1.106, 95% confidence interval: 1.055 - 1.159,P =0.000; severe group: OR =1.140, 95% confidence inter-
val; 1.084 —1.198,P =0.000) even after controlling other risk factors. Conclusion UACR increased significantly in early trauma pa-
tients. It can be used as the early effective indicator to evaluate the severity of injury.

Key words Trauma; Microalbuminuria; Urinary albumin/creatinine ratio; Injury severe score

B0 E R A BRESE B R RN Z —, 5407 14 5 0 ORR B, A B SEIE S, MAU 2 8 IR

L I A M VT Al B 4 ™ R EE X TR A AR Y IE VG e LT g K L A 0 A 18 R R R A LR
B2 ih LB 2 EE L R BRI E T (MAU) JEE ) BUIN R Y AR SR B g R, MAU FE T A
I VU S B T ) B DR, R MR BE R R N B2 B METEAE LA K Sk IR R A S 8 EEAE AR Y
6 1 TR 7 TR T AR

SROET IR BCR FE S 2 A 0 5¢ & B BIE S

B T H « 1 GG R % B IR B W B T H (2013 - 544)

fE 4 20002200233 15483 K MR 45 75 AR BE B 4 8 B DL, Gaudio %5 BT AN T 40 B8 15 L 45
AIRAE# < 3R, T {5 4 - fengqiming04@ 126. com RFEWAG G MAU KF B & TH&E (B 2% 058 ok

. 38 -



BEAER SRl 2017 4E9 A S5 46 8 459 M0

e B

Bt 178 45 5 MAU #9728 4k #0#, Pallister 2570 X
44 {9) Q1 15 £ 3 WF 5T % B0 DR SO 11 2R 110 T s 6
5 J5 2 Ji 453 403 14 2 A A — E B T . B R
VR L OKOF 5R 5 ER R R I
2, ARSI 6B 5 R R UACR K 19 3 45
W, 5 AE BT DR A 1R 1 L B4 1 A Al
LUK H 5 B4 e 5 1 ) T AR B I AR
& 5%

1. WFgE %2 BB 2015 42 10 A ~2016 428 A L
T S S N BRI e 218 TR W P 2 WA B R 4 B
AERRE : DAEWE =18 %5 @ A B ABE ] <24h;
QB B 2 @B 175 A7 I 1] =72h;; © HEBR
B et A A B S I TR R 4
i Bl i A5 T PR BN BR A R A B A 1
bR A R L LT B R R O 1L A A8
P T ME S 05 B P38 2R e G ) B FL

2 WFSE U7 A B ST SE AT M 56 s R 4R LIk
WA A 10 T B F B B0 R AR PR B A
O RTEAEHC(BML) | BEEE  — Rl . AT
WL CCRP P T L I 020 07 45 90 56 % 40 A, e R
AIEM AR KA (X £ B # . CT MRI %) LA
LI, BEAT 1SS 1E4), HE ARG F 2 1SS 40 3 4, M %
BB 4 (1SS < 16 43 ) 5 1 B Bl i 21 (16 < 1SS <25
3 FVEE JE Q105 41 (1SS > 25 43 ) o 40l F A B G <
24 48 72h W 4E B Sml R IR R AN E MAU, A4
SB35 155 SR U L B9 I 7 o

3R E G BT ARG 24,

48 72h W AR f A Sml R IR FR A IE A, &5 R LI UACR
F/R ,UACR 7E 30 ~300mg/g & XA IR 2 H .
UACR 8300 % SR FH S 5 B b ki (36 R4 1] 5 BR 7
W 1% £ A R 2 B 1Y Microalbumin/ Creatinine Rea-
gent Kit #3050 &) , HPG ] ¥ BN - I 2 Azh&EA
I3 HACHEAT ARG

4. Gt E T ik N SPSS 19. 0 GE it 2 B F R AT
BARG oo B E A S A i E OB R Y
B+ bRiE2E (2 2s) FRoR,RJTSADI R O 22530 01, 4l )
FEBCR F LSD 5 3 15 25 1 23 A # F d %6 R RL b 67 48
(25 L%, 75 | oy K Fow, A BCR
Krusa — Wallis ¥ 5. H8C% R LT 20 % (% ) £,
] LL R Crosstabs K 3 o T A% 35 (8] (14 ¢ & >R H
Spearman FFe 53 Mo KBS A R FH Logistic [91 V943 # ,
PLP<0.05 J22mA gt e Lo

& ES

1. — e R B8 RE s AE Ry 132 {51 H 3y, 55 1% 96
o], 21k 36 1], [ 4RI 43.88 £ 12.7 & Bt
S 23 B s 4 s 54 i) (40.9% ), Bh vk 15 42 {4
(31.8% ) , EYHGA; 19 ] (14. 4% ), HoAb 451435 17 44
(12.9% ) . B4 ™ 5 e B 0 41 42 2 B 105 4 48 o1 5
TEERI O34 44 ] TR RO 4L 40 0 3 4R B4R
i M5 BMI Rz i U8 22 5 J ge it 2 0 L B Y
P 7™ E R B0 g, B s B R I A0 B T O s
(P <0.05) . rf 4 40 o L 4 & CRP 2 25 3% % (P =
0.000) | IfiL 3¢ 1 25 1 3 08 /> (P =0.000) A3 B K AL
BFIER (P =0.000,% 1),

*x1 %%*ﬂﬁ']ﬁrﬁﬁ*ﬂtk%[;i%M(st"'Pls)}

21 5] % 5 A0 4 w1 45 41 A 4 3 41E) i P
n 48 44 40

SEW () 43 12 42 12 46 13 0.377
B (% ) 68.8 81.8 67.5 0.250
BMI (kg/m?) 22.54 +2.82 23.61 £2.85 23.46 £3.14 0.170
%0 ( x 10° /L) 9.5+3.0 11.4+5.4 11.7 £4.0** 0.041
e 40 M £ (9% ) 80(75 ~86) 85(82 ~89) 86(81 ~91) ** 0.001
CRP(mg/L) 7.6(2.5~22.6) 22.0(9.0~59.3) " 76.5(16.7 ~128.6) ** 0.000
i VLT ( mmol/L) 58.00(49.25 ~66.00) 57.25(51.00 ~65.00) 60.00(48.25 ~89.75) 0.814
I3 & (e/L) 34.94 +5.55 29.11 +6.98 " 27.62 £7.57** 0.000
FE B R (F) 11(8 ~13) 14(11 ~18) * 19(11 ~27) ** 0.000

SRR LE, " P <0.05; 5 Al KA, TP <0.05

2.3 B A I Be UACR K28 1k v B2 6 45 41
IR B )40 241 76 45 i B UACR 7KP 5 60 49 21 I
Thim, 2R A G (P <0.05) . HEAI4HAE

F I B UACR 785 v 8 1 1 4L AR I I BETH 7, 25 57
AGITHE (P <0.05), 3 4 #H UACR KF1EA
BeJm 24h NIk B e 65 T AR Z W TR (K 2) o

.39 .



J Med Res,Sep 2017,Vol. 46 No.9

®2 3HBENR3 XK UACR KFEEL [ mg/g,M(P,; ~P5) ]

il 24h 48h 72h
BRI 15.50(6.76 ~25.40) 14.26(6.01 ~24.78) 12.43(5.17 ~23.25)
v 2B 45 21 39.79(22.10 ~49.78) * 37.65(19.31 ~45.26) * 32.91(17.5 ~41.34) "
B ol 57.78(37.02 ~92.97) ** 50.58(30.26 ~87.37) ** 42.72(24.39 ~71.79) **

HRECIGALE, " P <0.05; 5 ERIG LE, P <0.05

3. 2% R E R W UACR /K 5045 ™ & F
RFR LW Z R Logistic 1A 4341 2 k& 5 i
TR BB UACR 5814 BEREN LR, URE
B2 2 B AER TE AR % (1 O3 BMIT A3 Be K 45 il
F1 20 i DA S rb PR 4 T OSB3 5 R UACR K
AT R AR Y L A B A
4. fE B B (OR) =1.106;95% CI:1.055 ~1.159,
P=0.000; & FF 4] £ 41: OR = 1.140; 95% CI;
1.084 ~1.198,P =0.000,3E L3 3,

*3 BENE3IXR UACRHESHGEERENXER

20 5 ey OR 95% CI P
Model [ 1.102  1.057 ~1.148  0.000
w2 B 5 20 Model 11 1.098  1.051 ~1.147  0.000
Model I 1.106  1.055~1.159  0.000
Model [ 1.137  1.088 ~1.188  0.000
EEAI A Model 11 1.131 1.079 ~1.181  0.000
1

Model I 1.140 .084 ~1.198 0.000

Model T 4 1F W 1 5] . BMI; Model 1T : K¢ 1F 4 &% P 51 . BMI,
A2 BE R Model T 4% IE 47 #% 4 51 BMIL A% B K 40, 1 40 M 355, v
TR0 AR TS CRP LK LB (LT s R A o S5 4

f it

B BACHE 25 B PR & B, B 15 B0 ke A R B AT 4
e JEAN R S A 4 B A N ZE AR (sys-
temic inflammatory response syndrome, SIRS) | Jift 7 SiE
DA M % 2% B 3 fiE [ i ( multiple organ dysfunction syn-
drome, MODS ) 45 Jf- 2 i, B AL R e BOFk & i fm A
TN BN B R R KRR B TR 23R K
A I B AR 2 RS R AT e,
I, R I I Al 3 ST A R 40 8 5 o R LT 12
B KIS PP O B F R TR A R
J¥ (9 PEAG S LK BT APHCHE - 11343 (1SS 143
SOFA P73 % R 48, (H 4537 70 R L X 77 16 7 R, FR il
TAEQIO R G R REH I, T-AE 0% e o
M B W) 3 7 o R EE ) 8 AR 0 TR s B2 T e B
EREE JREGE A E AR — IR REE 2T
TERI T8 b, CEWE BRI e IR 5 R A Il e
T B2 W SR 3 M B E 45 A EAE 19 U AL 45 D7 TH

- 40 -

BB Z IR E R H AT MAU 54
B3 6 2 BRI R 2 L . ARSI Xk 132 491 61 45
L 3 2 WEERITFE % B, A o JR (i 1 28 1 A6 i
e br , BV E T 45 610 05 A0 56 19 b IR R R, A 45 B
] UACR 7K P45 8K Rl % B0 28245 1 01 405 7 T PR

Gaudio 25" B 58 % B, B3 )5 24h N R i 1
T o ST R MAU KT B T
FEARLRL AR TR 118 F1K T 5 B 405 7 R R )
15, Pallister 45 BF 5 T FR ik 11 75 11 6 01 5 28 3%
KA 2V IR ) T A (0, 45 R 32 I, A P i 0
ZH MAU JK3F0H & T4 BB 2, X BERF T 00 T IR
BV 15 0005 ™ R A — S AR G L H
T U BE VTR R 1B 1 3 A5 AR AL, MAU 75 A1 £
R ARG, 5 ERITR 8 EH R
Bl UACR /K P76 01 45 7 30 0 S 7 85, EL T 8 K 5 1
55 7 7 L IE KOG, 7 7 A 5 20 B % UACR 7K -1
S TR R A . X6 R UACR K7 1 3
ASBET R 3 4L UACR 7 ABEJS 24h 1A ik 5] i
{EL, 6 5 S B, 42 % 2 25 W5 I UACR 7K 7 7T L
B4 5 e 15 A2 Ak

] 45 5 301 DR (i 1 28 1 0 7 A LR T REE T
WAL e L e 4 B S M 2 I 2 A 445 i WL L3 £
Y A A B 405 S AL A I 1 RS 3
S UB R YRR 2 L B IO 5 N AL R, 52
S — B L BT Z g 2, AN R LR B A,
ML 37 AR O i/ , 1 W /DN IR ) RE S 4R IO VR i
5 5 S AL 2 1 200 L A G B 2 1k B T ) ke e R
iof BE 4 4 M SR T K T A A B 40 R B4R A AE
SHUTIZ WG G B 05, BN ER T 4 104 3
BRI A, B4 WA A2 R R B ok i
VA3 B A% T8 K k4 11 o R 000 100 A 1 R 4
i, 7 A A IR e R R TR RE M £ 2 Th e
B A, i3 6 R S N TR E SRR L 4 TR,
7 T ) A4 il 5 L ) 3 5 S A A, 2R B /D
BRUE A TR 3240 003 T R G R N A
f¥) T ACRE I, B2 B 1 R 1A HE R

ABFFHA LT 5 - QAT 52 8 B0 01 5 8 3%



B2 el 20174E9 A F46 8% H o

-

- & s

PRAARA I R SR DR, bR AS WA HL AT I ] — B ; @)/
AR R DR SR 5 THT 4 T S5 G, B8R 7T e A iR DA
T sh R I 8 #H A B )5 3 K UACR (K¢ 728
o wt HATETA, B ] OCT UACR 500 45 7 8 2 i ¢
R FE NI o BT R AT B Y I R
S, i UACR 174 ) FR e 3R BB BB AE D A 81 £
R T R 0 LA R A DD B A R
H 2, 3 24 W0 R el AR KT BE RS R Bl I R
P D PPAil £ B0 A 22 A, T ELAE S — A BT B ER$E Y
R T B mT LAAE RS2 BE Be 4, 8 = R A2 T, AT
o4 2 B 43 /8 U o

S % ik
Collaborators M C O D. Global, regional, and national age — sex spe-
cific all - cause and cause — specific mortality for 240 causes of death,
1990 -2013: a systematic analysis for the Global Burden of Disease
Study 2013[J]. Lancet, 2015, 385(9963) :117 - 171
Viberti GC, Jarrett RJ, Mahmud U, et al. Microalbuminuria as a pre-
dictor of clinical nephropathy in insulin — dependent diabetes mellitus
[J]. Lancet, 1982, 1(1):1430 - 1432
Toor R, Saba Z. Microalbuminuria and hypertension[ J].
Medica, 2005, 96(4) :261 -275

Valente S, Lazzeri C, Chiostri M. Prevalence, predictors and prog-

Minerva

nostic significance of microalbuminuria in acute cardiac patients: a
single center experience[ J]. Int Emergency Medicine, 2013, 8(4) .
327 -331

Din AH, Frew Q, Smailes ST, et al. The utility of microalbuminuria
measurements in pediatric burn injuries in critical care v¢ [ J]. Jour-
nal of Critical Care, 2015, 30(1) :156 - 161

Tayeh O, Taema KM, Eldesouky MI, et al. Urinary albumin/creati-

10

nine ratio as an early predictor of outcome in critically — ill septic pa-
tients[ J]. Egyptian J Critical Care Med, 2016, 4(2) :47 - 55
UL, E R, MG RGP TR IR A8 TS A
M. L4 E 25,2008 ,48 (24) 141 —42

De Gaudio AR, Spina R, Di FA, et al. Glomerular permeability and
trauma; a correlation between microalbuminuria and Injury Severity
Score[ J]. Critical Care Medicine, 1999 ,27(10) ;2105 -2108
Pallister I, Dent C, Wise C C, et al. Early post — traumatic acute re-
spiratory distress syndrome and albumin excretion rate: A prospective
evaluation of a 'point — of care’ predictive test[ J].
tional Journal of the Care of the Injured, 2001, 32(3) :177 - 181
HIAAE, W, FARZE, A5, 04 Jn 4 M 6 0 i D0 S A [ ]
ez s a4k, 2008, 17(6) 1627 - 630

Kristiansen T, Lossius HM, Rehn M, et al. Epidemiology of trauma:

Injury — interna-

A population — based study of geographical risk factors for injury
deaths in the working — age population of Norway[ J]. Injury Int J
Care Injured, 2013, 45(1) :23 -30
RER, BTE, BEE,F. Z R0 8F PR R FUKF IR
REXAHT[T]. RifgEE%, 2014,37(12) ;1032 - 1036
Basu S, Chaudhuri S, Bhattacharyya M, et al. Microalbuminuria: An
inexpensive, non invasive bedside tool to predict outcome in critically
ill patients[ J]. Indian J Clin Biochem, 2010, 25(2) :146 - 152
Rinaldi S, Gaudio MD, Chelazzi C. The significance of microalbu-
minuria in critical illness[ J]. Curr Anaesth Critical Care, 2006, 17
(6):341 -348
Fog o, W, wEIE. Q00 R LT R N IR R R T
MAEARRTSE[T]. BUREERE, 2012, 12(5) ;18 -20
JRBL, ORGROE, Dtk BB RIEREEEMEL)]. TEES S
H, 2007, 4(1Z) ;11 - 12
Haraldsson B, Nystréom J, Deen WM. Properties of the glomerular
barrier and mechanisms of proteinuria[ J]. Physiolo Rev, 2008, 88
(2):451 -487
(ks H 9 .2016 =12 -30)
(&1 A #7:2017 - 01 -05)

(#% 187 W)

4

11

Sowers JL, Mirfattah B, Xu P, et al. Quantification of histone modifi-
cations by parallel - reaction monitoring: a method validation[ J]. A-
nal Chem, 2015, 87(19) :10006 — 10014

Carvalho S, Raposo AC, Martins FB et al. Histone methyltransferase
SETD2 coordinates FACT recruitment with nucleosome dynamics dur-
ing transcription[ J]. Nucleic Acids Res, 2013, 41(5) ;2881 -2893
Zhang K, Haversat JM, Mager J. CTR9/PAFIc regulates molecular
lineage identity, histone H3K36 trimethylation and genomic imprinting
during preimplantation development[ J]. Dev Bio, 2013, 383 (1)
15 -27

Carvalho S, Vitor AC, Sridhara SC,et al. SETD2 is required for DNA
double - strand break repair and activation of the p53 — mediated
checkpoint[ J]. eLife, 2014, 3.e2482

Zhang J, Ding L, Holmfeldt L,et al. The genetic basis of early T —
cell precursor acute lymphoblastic leukaemia[ J]. Nature, 2012, 481
(7380) :157 - 163

Wagner EJ, Carpenter PB. Understanding the language of Lys36
methylation at histone H3[ J]. Nat Rev Mol Cell Biol, 2012, 13(2):
115 - 126

Pena — Llopis S, Christie A, Xie XJ, et al. Cooperation and antago-
nism among cancer genes: the renal cancer paradigm [ J]. Cancer
Res, 2013, 73(14) :4173 -4179

Ho TH, Kapur P, Joseph RW et al. Loss of histone H3 lysine 36 tri-
methylation is increased risk of renal cell
carcinoma — specific death[ J]. Mod Pathol, 2016, 29(1) :34 —-42

Bi M, Zhao S, Said JW,et al. Genomic characterization of sarcoma-

associated with an

19

toid transformation in clear cell renal cell carcinoma| J]. Proc Natl
Acad Sci U S A, 2016, 113(8) :2170 -2175

Simon JM, Hacker KE, Singh D, et al. Variation in chromatin acces-
sibility in human kidney cancer links H3K36 methyltransferase loss
with widespread RNA processing defects[ J]. Genome Res, 2014, 24
(2) :241 -250

Linehan WM, Spellman PT, Ricketts CJ,et al. Comprehensive molec-
ular characterization of papillary renal — cell carcinomal J]. N Engl J
Med, 2016, 374(2) ;135 - 145

Xiang W, He J, Huang C,et al. miR -106b —5p targets tumor sup-
pressor gene SETD2 to inactive its function in clear cell renal cell car-
Oncotarget, 2015, 6(6) :4066 —4079

Piscuoglio S, Ng CK, Murray M, et al. Massively parallel sequencing

cinomal J].

of phyllodes tumours of the breast reveals actionable mutations, and
TERT promoter hotspot mutations and TERT gene amplification as
likely drivers of progression[ J]. J of Pathol, 2016, 238 (4) :508 —
518
Huether R, Dong L, Chen X, et al. The landscape of somatic muta-
tions in epigenetic regulators across 1,000 paediatric cancer genomes
[J]. Nat Commun, 2014, 5:3630
Huang KK, McPherson JR, Tay ST, et al. SETD2 histone modifier
loss in aggressive Gl stromal tumours[ J]. Gut, 2015,217.:379 - 388
Li XW, Shi BY, Yang QL,et al. Epigenetic regulation of CDHI1 exon
8 alternative splicing in gastric cancer[ J]. BMC Cancer, 2015, 15
954
(HcHe H 91:2016 - 11 -17)
(1Rl H #1:2017 - 01 -06)

<41 -



