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[(HE] a4 HrHikER (METH) WA SR H 25 BRIcA AR (PCNL) i FRIGEERE & AL R0
Z ok ATREMERERE 80 4232 PCNL H HAT FRIEEIE = fa B 2 10 B8, SR R 501 43 2 1 BEAILIT 51 43 S METH 41
(n=40) FIXTHRZH (n=40) . SIS TG, 76T AREAERT METH 26 /835 % JJk 41 METH 40 mg, 11X 2H &
HHIKHEE R SRR AR B K . BRI 25 A AR S5 PRI EEAE 1Y) R 2R3 (METRAE 3.0 MU X ) 5 IRE LSRR IR
TR TN 4 By RAE SN 22 G 4E (SIRS ) (AR, LIRAJE 2 h, 24 h 3¢ P RAEFREY (CRP, RiFAE5E R
TNF-a, IL-1B, IL-6. IL-10) /KFRAEfL, 4 F AR 80 FlEE A 6 Bl k. RuTPid s H L EHEF T
GiiteEE L (P>0.05) o METH 4 (n=37) RJGRMTFAE . IRIKFEIER LR SIRS WY R A5 510 5.4% (2/37) .
0 F118.9% (7/37) , AR (n=37) 435I~ 24.3% (9/37) . 10.8% (4/37) F151.4% (19/37) , WiZH IR
PR R AR F T X (P>0.05) , JRIETEREF SIRS 1Y & A4 3R 1024 A i X (P<0.05, P<0.01).
ARJ5 2 h METH 41 58 3 I 3% 0 TL-10 7K i3 5% B8 41 [26.3 (149.5) pg/mL vs 5.0 (3.6) pg/mL, P<<0.01] , HARJF
24 h B M IL-10 AKCER T2 [ <5.0 (1.5) pg/mL vs 5.9 (13.8) pg/mL, P<<0.05] . XTI HH ARG 24 h
1M 2% 7 IL-6 K75 F METH 46 [ 34.4 (46.5) pg/mL vs 20.7 (15.8) pg/mL, P<<0.01] . HAbIAEHR 5 Wi 2 7] 22 5
BTt (PH#>0.05) o ¢4 METH TARSE ] RE(IG 5 16 8 & PCNL AR5 FRIEEEAE A1 SIRS 19 & 4228, 3XFf
PRIV T AT B TR PE45 T METH 23 1 485E SN A 1A B B TL-10 AR, AT 22 0% ik BE AR AE S o
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Methylprednisolone prevents urosepsis in high-risk patients undergoing percutaneous nephrolithotomy:
a randomized controlled trial
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[ Abstract | Objective To investigate the effect of methylprednisolone (METH) pretreatment on the incidence
of urosepsis post percutaneous nephrolithotomy (PCNL) in patients with high-risk factors. Methods Eighty patients
who underwent PCNL with high-risk factors of postoperative urosepsis were prospectively selected in this study. They
were stratified by gender and randomized into METH or control groups (=40 in each group). After induction of general
anesthesia, 40 mg METH was intravenously administered in METH group before operation, while the equal volume of normal
saline was done in the control group. The primary outcome was the incidence of postoperative urosepsis (according to Sepsis 3.0
definition). The secondary outcomes included the incidences of uroseptic shock and system inflammatory response syndrome
(SIRS), and the changes of plasma levels of inflammatory markers (C reactive protein [CRP] , procalcitonin, tumor necrosis
factor o, [TNF-a] , interleukin [IL] -1B, IL-6, and IL-10) at 2 h and 24 h after operation. Results Six out of 80 patients were

excluded. There was no significant difference in the baseline characteristics between the two groups before operation (2>0.05).
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The incidences of postoperative urosepsis, uroseptic shock and SIRS were 5.4% (2/37), 0 and 18.9% (7/37) in METH group
(n=37), and 24.3% (9/37), 10.8% (4/37) and 51.4% (19/37) in the control group (n=37), respectively, with no significant
difference in the incidence of uroseptic shock (P>0.05), but with significant differences in the incidences of urinary sepsis
and SIRS between the two groups (P<<0.05, P<<0.01). The plasma level of IL-10 in METH group was higher than that in
the control group at 2 h after operation (26.3 [149.5] pg/mL vs 5.0 [3.6] pg/mL, P<<0.01), but lower than that in the
control group at 24 h after operation (<<5.0 [1.5] pg/mL vs 5.9 [13.8] pg/mL, P<<0.05). The plasma level of IL-6 in
the control group was higher than that in METH group at 24 h after operation (34.4 [46.5] pg/mL vs 20.7 [15.8] pg/mL,

P<0.01). No significant difference was found in the levels of other inflammatory markers between the two groups (all

P>0.05). Conclusion METH pretreatment can decrease the incidences of urosepsis and SIRS in high-risk patients

undergoing PCNL. This protective effect may be attributed to METH pretreatment facilitating the release of IL-10 at the

initial stage of inflammatory response, and then inhibiting the subsequent excessive inflammatory response.
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( system inflammatory response syndrome, SIRS)
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1.1 APzt #2018 4F 6 H £ 2019 4F 12 H1E
R R (B _FERY) KRR
1% PCNL WY (& AR AE X 4. I AbRifE: Fil=
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1.3 o7 RAE ORFTIRIG IR P Y £ 5 e 52 Uk
PUAEZIRYT 5~7 d, IRIEFRAMER B & B2 T
PUAERIBIT 3 d (B AL EZAA R ERIPE ) .
BEANFARSEGH M, = RARETT R4 T K
V5, BRIERAER R N TR — 3 o5 e FRREL i Dk
e FPARTHAFTEABENL > ML : METH 4 H1%}
M4 . METH 4B 1E T AT UG AT I 40 mg
METH (3T 2 mL Az BEER K ), 7% R 2H A6 5
JKAHE T S AR R A AR K R SR 6, TICE
W bRE A, ZJE BUR RM 28 88 P 5 | S VB I 2
FHZE B2 KR 2T F22 bl B S 1 A T RO
fio FARGHIG, MHEF6 8 F7 NI 2~4H, H
' F18~F20 B4 2~4 d. BERFHZIRME
MIMEHIRYT . PRIREERE BIRYT WS R 46 r HEA T,
ARG ZIGYT . IR E IR A8 B IR SRS
it

14 XKL BERBEAGORMEMS] . 4F
1. BMI. 3 [ R [ B2 i 325 ( American Society
of Anesthesiologists, ASA ) %% . & IFEMH. &
JERUK . ARETHEZ IR RS HRAE . RS
B L RMEER G R R . ARric s TARm E],
ARJGie sk B E A IRIE RS Bk A LR . 45a
BRARTE LSS AEBE ]

15 JRMRAE, IR A SRS 0950 AR
2,24, 48 2 PO EH R AT IR IMGRAE . PRIMEREAE
IR3E. SIRS 2. MRAEMKTEAE 3.0 BUE X, IRk
BERE ANV BE PR B 5 R 1T DL B v i
fii ('sequential organ failure assessment, SOFA ) -4}
H FELR A 2 40 B A BV SRITEPEAR o X
PRIGRERE 785345 1t 52 O 5 RR e MR M RS, 7528
A8 WA 70 4 457 F- 2 Zh ik 65 mmHg (1 mmHg=
0.133kPa) LA b, FLIAEFLMKF-H T 2 mmol/L ",
SIRS FIBrARE N 7T & T 545 o i1 2 Tl AL
R >38 C 2 <36 'C; L3%>90 min '3 PP >
20 min~ ' 8% ) ki A AL 43 TR (partial pressure
of carbon dioxide in artery, PaCO,) <32 mmHg;
I AR > 12X 10°/L 5 <<4 X 10°/L.

1.6 o ® Xtz menl 55T RETHAG
2h, 24 h o kR R ORE bR A Y.
Beckman Coulter Immage 800 %2 431 (M =2 1fil 2%
Hr CRP /K3, {ifi FH Roche Cobas €602 it 5 fk. 2% 43
FrASGIE i R E5 2K R ( procalcitonin, PCT ) 7K
SF-. di ] Siemens Immulite 1000 4= H shib# &G
92 43 AT R G e I % v 48 A PR IL-1B . TNF-o,
IL-6 FITL-10 7K. GnS i 2% v 58 S A i 40 A ok 8
e i ], DU AR o A I 1 T ) e /M B
B RAEHA TG T

1.7 itz [nlJmidE o B e s v
METH 1A f# Fl METH (%) 5 f& (%, H PCNL R
J PR EEAE K HE 2853 51 5.0% (1/20) Fi 28.6%
(414) o & T KRN 005, K5 RLEE N
80%, 13 KU 56 i 45 20 75 ZERE A B KA 36 .
BB 10% W 7% 2R, WIREAS &t B 20 40 i, IES
I3 A A LA X £5 R, JR IEZS A Bcdis b 4
(A ALRIEE ) FoR, o280 5 DL E
BN . HEBEAR i HU R Ik ST RE AR ¢ A 5 1l
Mann-Whitney U 55, 432875 & HACR H ) K5
8¢ Fisher fEAfMERYL . R B/KAE (o) i 0.05,

2 # R

21 BEARZTH ARURIHA T 236 HliEZ
I PCNL WURAE (=18 %) /i, HhdEmaH R
BE 1530, mfaFEEE 83 #l. M3 FlEaA
REEFEHER R, REMAERBEHRENEE
80 1Al L REMLAY2H, 40 40 1. 6 ] FH A S
R T L8 . METH 41 2 i i % oos F AR
F, 1 BIR AT M ZERAA T A 5 Ot 5
XA 1 R E AT AT, 1 BIARPE R
(=R SUTEZS o e A N O /AN W 071 S b N TR 1R G X N
AT E ke ZER . T 74 il & HEA ST
(B 37 ) o PIZL R LR 22 R B it 2%
B (ELD) .

22 WMEBFHRIRFERE, RIRFRIKL . SIRS &
A ER R K SOFA#F45%F AR5 11 Bl E LK N
PRIMeEENRE, Hih METH 4H 2 19 (5.4%, 2/37) , ¥
Rt KRR 9 ) (24.3%, 9/37) , B2 {4,
7 7 WARMEER RN EZRARIT2E
X (P=0.042) . BRXFHELH 1 ] bR M hE HR o R 1
RIG 48 h Iz Wroh, HAy 10 FI47EARSS 24 h 1]
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WizWr, XTIRA 4 4] (10.8%, 4/37) BEZW
M PRMEEEIR T, Yo, 1 METH 410 R M55
PER SO, P2 PR M MR v & AR e 22 R 040
HeFE X (P=0.115) . X IRARMEE IR Ta
w1 BIRJE 2 h BE A E AR T, 554k 3 Bil7E
ARJG 5~6 h IHBUFEARIME . AR5 26 Bl & 2W

Jy SIRS, H:rp METH 4 7 #91] (18.9%, 7/37) , A
200, 255 XPREZE 19 41 (51.4%, 19/37) ,
7). e 12 ), WL SIRS K AE R B it
2 Y (P=0.003) . METH 4 2 {5l }z % B& 41 10 44l
SIRS [ HTEAJG 2 h#fii2, HAy SIRS BHBTER
J&i 24 h BHEfIZ KT

F1 FWABRERLABLILER

Tab 1 Comparison of baseline characteristics of patients in the two groups

N=37
Characteristic METH group Control group P value

Agelyear, x s 543+14.4 52.8+13.1 0.644
Female, n (%) 20 (54.1) 20 (54.1) 1.000
BMI/(kgem ), x=*s 23.8+4.3 24.1+3.1 0.698
ASA, n (%) 0.867

I 4 (10.8) 3(8.1)

I 30 (81.1) 30 (81.1)

m 3(8.1) 4(10.8)
Comorbidity, 7 (%)

Hypertension 11 (29.7) 18 (48.6) 0.096

Diabetes mellitus 7 (18.9) 5(13.5) 0.528
Hydronephrosis, 7 (%) 21 (56.8) 25 (67.6) 0.338
Preoperative risk factor, n (%)

History of calculous pyelonephritis 27 (73.0) 22 (59.5) 0.219

Positive MSU culture 15 (40.5) 12 (32.4) 0.469

Leucocyte count=500 uL ' 18 (48.6) 19 (51.4) 0.816
Number of risk factor, 7 (%) 0.061

1 21 (56.8) 22 (59.5)

2 9(24.3) 14 (37.8)

3 7 (18.9) 1(2.7)
Type of preoperative decompression, 7 (%) 0.589

None 22 (59.5) 27 (73.0)

Ureteral double-J tube 7 (18.9) 6(16.2)

Percutaneous nephrostomy 4(10.8) 2(5.4)

Both* 4(10.8) 2(54)
Cumulative stone diameter/mm, M (QOR) 47 (52) 40 (45) 0.249
Operating time/min, x 92.5+359 100.1+28.6 0.316
Residual stone, 7 (%) 6(16.2) 4 (10.8) 0.496

*: Ureteral double-J tube and percutaneous nephrostomy. METH: Methylprednisolone; BMI: Body mass index; ASA: American

Society of Anesthesiologists; MSU: Mid-stream urine; M (QR): Median (quartile range).

A JG 2~72 h METH 41 % Kk SOFA #4347 0.
1. 2,3, 4, =50 EEMNE26. 9. 1. 1,
0. 0, mixfragh /oA 19, 9. 4. 1. 1., 34,
METH 41 5 3 5 K SOFA ¥E4MIK TR [0 (1)
g vs0(1.5) 40 ], ZRAGIHHEL(P=0.043),
METH 4 2 ] AR Ji5 bR Me 85 4 18 3 19 B K SOFA -
3N 243N 3 4%, T BRL 9 BRI ERIE R E TR A
5 BilEc Kk SOFA ¥4y =3 4y, HA 3 Bl A2 ARG

SEHEERHL T FEAYY . METH 4L E ARG B
RER4 (1) d, XRS5 (2) d, Wdl b
SHG i E X (P>0.05) o M4 R IETEAE B
TiljE R4, HBERTSZias BRI E 2 AR .
23 HmAEF LR EEAFRIHEL KHToEE
M2 TL-1B AR TG I FRAE, PRI 25 5% 05t
IERE L (CBdEARER) o AL ARRT K R
i B FKEAL . ARJT 2 h 1 24 hsFii % o CRP.,
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PCT 1 TNF-a 7K - 76 W 21 [1] 22 5+ 3 o 4t i 8 X
(P¥>0.05) ; XHEZHARJS 24 h B2 H IL-6 7K

V- # T METH 4H [34.4 (46.5) pg/mL vs 20.7 (15.8)

pg/mL, P<<0.01] ; METH 0 A5 2 h Bt i 1L-10

IRV TR [26.3 (149.5) pg/mL vs 5.0 (3.6)
pg/mL, P<<0.01], MiARJF 24 h KT REZH[ <5.0
(1.5) pg/mL vs 5.9 (13.8) pg/mL, P<0.05] .
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Fig1 Comparison of plasma levels of inflammatory markers between the two groups at different time points

The plasma levels of inflammatory markers were shown as the median, with boxes representing the lower quartile and upper quartile,

and error bars showing minimum and maximum values. P<<0.05,

"P<0.01. The outliers are also shown in the figures. ® and

o represent mild outliers. ¢ and < represent extreme outliers. CRP: C reactive protein; PCT: Procalcitonin; TNF-a: Tumor necrosis

factor a; IL: Interleukin.

AHFFE 1 YR WS T METH i b7 PCNL AR Ji5 JR
EFEAE YT RL, 455 W R BB A8 F METH 1] DL R
I v & 28 5 PCNL AR J5 IR IR B3 E [5.4% (2/37) vs
243% (9/37) , P<<0.05] A SIRS [18.9% (7/37)
vs 51.4% (19/37) , P<0.01] By & tE %, 14k,
METH 4 85 AR5 2 h i 1 3% H IL-10 7K X |
ZH T} 75 (263 (149.5) pg/mL vs 5.0 (3.6) pg/mL,
P<0.01] , RJ5F 24 h BFEE M5 IL-6 T30 IR
ZHRFE[20.7 (15.8) pg/mL vs 34.4 (46.5) pg/mL,
P<<0.01] , #ERTPHEL T METH 1] BETE SOAE RN
LR BT BARIE T e 4 MRk IL-10, Ml 5 2L
A3k B ARRE S o

WAPR AR B T AR I PR e HE i S — PP RR A 2

TUMEREIE' o B0, S5 LAY AR I R 3 sl it 3 f e
SRR MEEREAN ], PRMGEAE R &, JF ] G
e R RRFPEIR T, & BRI FEAS R Aot 2 15 Bl A 5 AE.
T HIWR, WRANBE N TR RRE R T
PRIGFEAE, (HaX S EGfR T 95k, Barihs|
TG PRI, MTTTRELLE T JR R T R - FEUR
APERRT e ek s WA, SRR
FEWUR AR R L. e, PiAdRIRIT RO A o
R A B 20 TR R = AR Tt AR R GE A PR
FeTEAE & A Y B R Y L McAleer 452 BT
7R PRI BEAE R B B SSE A . 1 e IR e i 2 ]
RO A BE N BE 3R, T X SO AR A AR TR 55 77
IR SR, FEMA R IMER PN 5% T A iy T o 1 6
iR, RETRRIGIIR RGN E AT, DR G
KA SIRS 1 & AR, (H ™ 5 e 250 R 5 R e
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14 52 L RIF R AR 0 o S SeRIF S 45 40 1 i
Y1 (RN RS ) ARG A0 25 & PR IEERE R
iE SN PAMP. (R, 76 &L L s R AR
BEFAJR RMeEEIE 5 S50 N 22 28 MRS AR L
AR 5% 45 F R BB M 45 METH AR5 JR e 5 4
R AR TR AL L, UESEHUR AT R T R e
BEREMY R R

B T AR A SIMIE R0 I TF AR JT 45 T W8 1
JRME, BEARE R b IL-10 K FT-HE, 1w
o ST T IL-6 KRR AR X R i
SNE SN I PR B A AL ( danger-
associated molecular pattern, DAMP ) NG
WG B PAMP, {H 2 A B 5% WL %€ 5] METH X il
K IL-10 F1IL-6 A EA MBI ER . AHF
FEGE R T SCHR O GBS R OR, W e PR T
Qb R REAE SR AE N5 4 B B A dF T R P TL-10 1
BRI, DA I 30 ] 5 5 04) 9 JE GV A ST
I B G N S B e R AL, A, AT
METH B I LA ], H X 9 5 14 98 15 4 FH A v g
RIAl, Huang 25" (RFSY 7R, 768 B %
SEIZS T METH, Hifi 3 IL-10 /KF400 a4
REAR, A W i BEoE Hh R s R G E
%, ULHTZ5T METH 724 17 R[0S 28 8 51 EH o
FEC IS A MEEEIE R (i R R PRI R A AR
i) —A F B SR R S 2 T R T R I R
PERSAEAE S M, DA 5 3500 B2 B R M PE AN
— 3 RS R RN R T 45T METH,
PRIUE T B E ORISR - AR 4E 5 BoR
METH 41 /& # 1l 2% H 4 F b1 7 %) CRP. PCT Hl
TNF-o 7K AR ARG B0 20 A AR, H22500
Gl S, RS REARA G,

BEAEVF 2240 DR I B0 2 1K P 2 A 0F 5 5 42
SIRS VE R JR MEHEAE (2 Wrbmaf, S Hh i S A5 6 H
FAE T LI PR A R MeEE (SRR E
DIgePi 73 SIRS ) HI PR M #5ME AR va B A0 4 S AN
B2 2016 AERREESE 3.0 RE YR T SOFA 143
PEAT PR METRAE I W, PR UL Wibn i, s [al i
SYBTERATIR G H PCNL A S5 PRI REAE (1445 52 XU A
£ AR R R S R TSRS, 1R
FPFE e X s, JF Hok e T AR & G R XS
SRR T AHFZE I B A IR & fE B 7E PONL R
Ja WA IR IEEERE, (Hiz AFEAR S SIRS & 4%

58135 17.6% (27/153 ) , WA i fz B AR AF 5 R
FH PRI BEAE FE 5 PR 28 HAT 558 i () e e o

T Y O UM E E 5B M v R R A, AR
FeEEAE A 2 P b g LY AT R Lo R IR
Yo A REA R AT AT — TS & B
14 R FE AR 0 2 p ot 13 600 0 ASWFSE
2 DA PR 28 43 2 B AL DT £ 9 2 A
I EEARTR], Xof HE A A3 Lot 5 e R e e 2 A R
4359 35.0% (7/20) Al 11.8% (2/17) , H IR e
BRI T B 0 A Lok i METH 41 2 R ik
FRAE R A otk A5 RR R AN T B,
METH ¥ [j 20 1% H2. 3% PCNL A J5 PR M TR 9E 10 2 X
BR,

RIFTEAFAE—E W R BR . B, RANEA
T 30 2 2 5 METH B e Jie 25 i 1) Ha 000G
F, ARG 25 A RRHE A TR (5 METH 1
e . Hak, A HGERREE LS A S5 AR)E IR
FeREAE R A B — AR CE ™ L AW TR 4y
RSSO T R, PR LN BB S P 2
FH R . 5, METH YEFIPLHIE 2%, A
WFFEANET T METH T4k B JLFP I3 4 55 f s
WK R FE R, T A — BE ARSI 1 2 5 A B ARk
EANTEAE, R B AR 5 AR A W% G 28 20 A Ko A Ty
REAY AR, PRIt METH 8 U] ) S U8 15 AL 7 2 E
— 5.

M, PCNL AR5 PRMEEEIERIA 1) &AL by
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