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Abstract

Objective: To explore the factors affecting conservative treatment in patients with ischemic colitis,
assess the value of leading alprostadil combined with popaverine in conservative treatment and
construct an individualized linographic prediction model for the effect of conservative treatment.
Methods: This study included 98 patients with ischemic colitis admitted from the Affiliated Hos-
pital of Qingdao University from January 2018 to January 2021, who were randomly divided into
observation group and control group. The control Group was given routine conservative treat-
ment, and the observation group was additionally treated with alprostadil combined with papave-
rine. The primary endpoint was the effect after 1 week of conservative treatment in patients with
IC. Independent-sample T test was used to compare the measurement data, y? test was used to
compare the counting data. R software was used to drawn the prediction model based on logistic
regression analysis of conservative treatment effect. Calibration curve was drawn to analyze the
calibration degree of the model, and ROC curve was drawn to evaluate the discrimination degree
of the model. Results: After 1 week of conservative treatment, the effective rate of the observation
group was 93.88%, and that of the control group was 71.43%, the difference was statistically sig-
nificant. In the observation group, the disappearance time of abdominal pain was 3.24 + 1.73 days,
the disappearance time of diarrhea was 2.42 + 1.08 days, the disappearance time of stool occult
blood test positive was 3.92 + 1.15 days, and the hospitalization time was 9.80 * 2.80 days, less
than that in the control group. Univariate analysis showed that admission WBC, NE, NE%, CRP and
PCT in the effective group were lower than those in the ineffective group, the difference was sta-
tistically significant (P < 0.05). Multivariate logistic regression analysis showed that admission
CRP, PCT and treatment mode were independent influencing factors of conservative treatment ef-
ficiency (P < 0.05). Nomogram prediction model of conservative treatment efficiency was con-
structed. The ROC curve showed that the model had good discrimination (AUC = 0.963, (95%CI:
0.928~0.998)), and the calibration curve showed that the model had good calibration. Conclusion:
Alprostadil combined with papaverine can shorten the remission time of clinical symptoms and
hospitalization time of patients with IC, increase the treatment efficiency, and have no serious ad-
verse reactions, which can be safely applied in patients with IC. The nomogram model constructed
in this study can predict the effect of conservative treatment of patients with IC individually, and
help doctors and patients choose reasonable treatment decisions.
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1. 518

S A4 25 17 4% (ischemic colitis, 1C), A& H 45 M L A 8 A i YR RE v E B A% T 5 B0 i A [RIFE 4.
SURTEAT— RGPEIRIIERI[L] [2]- IC RIS 2 1E 50 & DL L, & 2t R4 iE H i & WK R IR 2 —,
PLZcte 2 DL[3], P B IC B A i s ShkEAk . ed Cofis PR PR S5 LA [4]. 1C B R
WZ DU, IEYS. SRR A E RO 3, PR EE TR RIAE . L. MR
fo A [5]. MEREZBMNORINZE, 145, CT (Computed Tomography Scanner System)=54
Wk 25 )8 2, DL BB IR AP E iy, 1C 0 26 2 3L H BTy (1 Ea 34 6] [7]. IR EXF T I1C &
BWNRIT 2 DB AL BRI . AA 6 DUAERPURGY. 4ERPK AT, LSRR IR S R STIR
JTRE] . I ARAT IR S 28 SERAE SR MR IR T AR 3 7T 2 IR, R ERE S AT B
I 25 1 98 (R FAR T 2 o ARHIE 0 B AESR T BT 51 /R B G RS SEIRAE IC BB RSV TT e, i
A RRAL 51 2 P TR0 A

2. ERE5 A&
2.1 —fgwEE

2.1.1. FfEERE
HEEY 2018 45 1 A & 2021 4F 1 HEEECART 98 Blsk 45 i 4 B3, N BELL 2 27 vk AW

ORI IR, WL 49 N, £ 42~88 %, “T-15(63.35 £5.34) %, Hrh ik 17 111(34.7%), Ltk 32 41
(65.3%), XfHAZH 49 N, 4E#% 46~83 %, “F34(62.72 +5.21) %, Horb B4k 18 44(36.7%), etk 31 151(63.3%).

PHAL R SRR L Je — A BORE B R B G0 TH 22 (P < 0.05). fEIRTT MR EImRIE T B . AHF L4
T 8 RN BB BE PR A AC B S 2 HOARALHE, AT O B SRR R (R R R RS A R 1S

2.1.2. PR HBRIRE
1) HIAFRiE
a) EW KT 40
b) &R EBA B A IC FEE;
c) IR BTRl e .
2) HEBRARME
a) FR/INT 40 ¥
b) ANAES HoAth S M os 4 A ) AR
) R Ao Bt iR R 2 5| 45 ik i i) 8
d) HILFEFL. IR A I RIE M FE IC B
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e) ImIRBERIATEE
22. BT R*E

P AT HOORSF IR YT, FEAFELUF LA : 1) BEMEE RS, BB TR E
TR RS HR), AR ERAR PR R I A 2) WRAKE IR SRR 4ERF K F 14T 3) A Sk Rk
G HEMEHURGYRTT s 4) BARBIT O I R E R, (EHNERAEZ(E iR, 2 EKEE): 5) M
N HER B G AR RS 5k 6) 2RI k2R 259 . dhAM R AE DL B SR A B FH AT 217K
(R ZH/R 10 Flcve AR BE 3R K AORE 5 2218 e, Qd)FH2% SEH(30 & ve i A B bk MRE S5 L E ST, Tid),
WELLH AN B2 IR ST AR 7 K.

2.3. MEXRENIEFR

W B F IR MYS « RAEER M FE S IR 2% (Rt 1] S H Bt 8] 12 5% B8 AN B (GRIT R0 SR 9T 7

K JG RAEFE bR AL 401 2 (White blood cell count, WBC). 144741 g i+ % (Neutrophil, NE). 44 4

i 7 43 HL(NE%) C-J2 i 2 [ (C-reactive protein, CRP). [#4% % 5 (Procalcitonin, PCT)4 & 1k B ABi
GATTRT) IATT 7 KI5 M D-— 3 {4 (D-Dimer)45
24, FrFIERRAE

TTRFIERREATT, 1) ARG BB, M5 AR ARR %, SRR bR IE W B &2
W, AT CT 62 0 B K i 8 R W)t e ELH e 2 JAJS T T8 BTSRRI 2) S J
J RIS RAER I 2, AOREARBR R I, 4T CT A2 SR IR /K i ST 4 e FLH B 2 8 )
T2EELERIER: 3) k. LU BRI e EH MM, IS, (E AR WG B i oA 7 AT
BUEFARIGIT[L] [5] [8]c TCRIATT AR A R A RA R

25. GtFERE

JS] SPSS23.0 B A R BAFHEAT Geit 220 W, W S AL IO — BT Rk, ImRERIL . SIS A
I TT R P RIS TR ERILLX £ A, B0mAS A T BORN A AL £ (Vu B &
P 2ELIE] FLBCR ARSI A tAG G THECBERI AN (%) o, 2RI FLBER A o2 A 5%, LA P < 0.05 (UL 5)
NERAG R o B R BAFLHNRTT A BRI S LRI IR IRt 2k, PPASRER RRHERE
SNSRI PP IR T AT BRI BE T 2] ROC I TR R I IX 73, i 28 R A (AUC) > 0.75 A
PR BA RIFHI X 2

3. /R
3.1. IEREER

B AR 52 2 K S B2 22 9697 i s A DR Y 4R FRU st ) DA R AT B i () 3R A7 5% Bl o U058 2L RG24 B ]
324 +1.73d, JETETH RTINS 2.42 £1.08 d, KAH i FHAE I S R [E] 24 3.92 + 1.15 d, {EFEh 8]
9.80 +2.80d, HJ/NTXFHRAL(F 1),

3.2. WILIEIR

TP IR T R R IR AR AR AT XS L o R RT, WAL IR A A A MR A T
YRR e, C-RMER A B RREZERLS ARG 09T 7 RaWEHA M. Pk
FIARMI T, PRI o bl C-RNER L BEESRIASRTRIRA, HAgpitf. C kpEH%E
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FAGIH ARG 2); KWHBERITE D " RAES R T, WTatmaEsE D “RikERL
Giit e RIT T RE, WEARE D “RAKCHET N RA BZERE SR LG 2).

Table 1. Comparison of clinical symptom duration and hospital stay between the two groups (d, X %5)

F 1. MABEIRRER R B R EPRRTEIELEB(d, X *5)

Zph 5L fE5 KA 1 FERE I ]
MEEH 3.24+173 242+1.08 3.92+1.15 9.80 +2.80
XL 4.55 +2.82 3.95+1.76 5.05 + 1.66 13.75+3.22

Table 2. Comparison of inspection results of two groups before and after treatment
2. MEREIRTTAIERIELEERILE

Il PRAEAE MU of B4 P {H

P40 - (10°/L) 11.45+3.11 11.87 +3.38 0.464

Fh PR A 43 EL (%) 83.37 £5.24 82.08 +7.38 0.321

YRITHT C-J N4 1 (mg/L) 34.91+30.77 38.33+35.84 0.614
F45 2% J5 (ng/mL) 0.27 +0.28 0.31+0.35 0.550

D- %% (ng/mL) 2.76 £2.93 2.55 +2.63 0.622

FI4H AR T4 (10°1L) 6.09 +2.16 7.83+4.75 0.022

rhPRL AR L 4 LE (%) 60.18 +10.73 61.54 + 14.65 0.601

FEEidE C-J= 3 8 A (mg/L) 9.21+27.72 27.82 +52.89 0.032
P45 2 J5 (ng/mL) 0.09 £0.32 0.25+0.67 0.068

D- - E A& (mg/L) 0.58 +1.47 1.14+2.13 0.043

3.3. TR

K 2 ALATT RCREHTRIIEL, WAL 49 N2 EidiRyT 7 KJa 27 NEIRE R, 19 NAEIRECHT 22, 3
MIERA M 224G, Horb 1 RN AT SUET AR, TTRARIET W], 1697 A 2F N 93.88%; *IIHZAH
49 N2t ERIRIT 7 RJE 20 NAEIRI R, 14 NAEIRZEME, 14 NEPROR WHTEAR L, Hb 3 AT RUETR,
TMRIETIG], 10T HFR N 71.43%, PIAGITTRCRERASIHARE X 3); PABERITIEA
RFE N 82.65%. LA b IR WP HA R

Table 3. Comparison of the overall efficacy between the two groups

3. MERE BT EL ()

I3 3 Tk R K (%) P&
Mg 46 3 49 93.88
0.003
HoHE 4L 35 14 49 71.43
Ait 81 17 98 82.65

3.4, 1C BERT AT ANENTNERET BTN

BT ORI N5 AR, X A AT S 24047 B, AN B F I o
RME L, PR 4. C RBEE . MRS T R, ZREGEE L A
S FIBE £ IV FE M A S SRR AR O o 00 EL UK T AL, L3 S 2 2 (76 4) I A WBC
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CRP. PCT =/ &) ROC #h£k (1 1), FFiFSHL stk e S BT E (E 5).

Table 4. Results of single factor analysis on the effective rate of conservative treatment in patients with 1C

T4 M IC BERTATEURNERRSNER

) TRITRCR
PSSR - - Az PE
B TR
5
% 30 6
0.018 0.892
E/8 51 11
e
<65 % 37 5
1.518 0.218
>65 % 44 12
BMI (kg/m?)
<24 38 7
0.186 0.666
>24 43 10
TR 4L ()
WS 46 3
8.611 0.003
T HEAH 35 14
F4i T4 (10°7/L) 11.136 +2.715 14.153 +1.764 -3.017 <0.001
rh R 4 A (10%/L) 8.632 +1.375 11.437 +1.875 -3.592 <0.001
LA I E 43 L (%) 81.785 + 6.327 87.177 +4.763 -5.391 0.001
24N H3(107/L) 4,102 +0.443 3.899 + 0.578 0.125 0.108
AT 2 1 (g/L) 128.938 + 14.717 123.882 + 17.660 4,067 0.217
/R T (10%/L) 318.765 + 62.632 330.015 + 64.740 17.178 0.514
C-J M4 1 (mg/L) 27.271 +23.651 81.166 + 36.951 7.026 <0.001
P45 2% J5 (ng/mL) 0.191+0.222 0.765 + 0.279 0.621 <0.001
D- A (mg/L) 1.817 +2.163 2.772 + 4.384 0.273 0.075
100
— PCT
80 — CRP
— WBC
o\° 60_
ezl
&
™ 40
20
0 I 1 1 I
1] 20 40 60 80 100

Figure 1. ROC curve of WBC, CRP and PCT in patients with IC before treatment
[ 1. 1C B&;487TRI WBC. CRP. PCT Y ROC Bh%%
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Table 5. Cut-off value distribution of ROC curve
%2 5. ROC BiZH4 Cut-off (ES % 1EM

UL SR sy Cut-off i Uk L AUC P A
140 A i1 (10%L) 12.450 0.882 0.728 0.851 <0.001
C-J J% 2§ 1 (mg/L) 56.190 0.942 0.767 0.894 <0.001
[445 2% JiR (ng/mL) 0.529 0.941 0.889 0.933 <0.001

K B E T = AR R N2 E Logistic [FIEHTEoR: AFt CRP. PCT. 7 7 NSl
CRAFIRIT A R RS BN R 2R (55 6). RiHT R ERMF, ARAEILZ RIER Logistic 73 rh SR g T s i 45 i
RIRSFIBTT A R Nomogram #8Y(1%] 2), HAYR R, [fids CRP. PCT /KPR T, IC B IRFIGITH
ARG, MAEGYT T7 2, TSR IBCH] B SERG YT W T HIIN 1IC BRI IT A R . 44
PRI IR AE 2 S s e il 2 AR v 28 By RAF IS 2, B R AE BE 0L (1] 3); AEIZ TR
224ilff) ROC #iZk 1, AUC =0.963 (95%Cl: 0.928~0.998) K 0.75, il iZMALBA RIFHIX 2B (X 4).

Table 6. Results of multivariate logistic regression analysis on the effective rate of conservative treatment in patients with 1C

6. ®M IC BERTIATT YR ZEF Logistic @A LR

B3 B Wald P OR 95%Cl
140 (10°/L) 0.369 2.302 0.129 1.309 0.886~2.229
Hh PR 4H A T % (10°IL) 0.238 3.647 0.078 1.832 0.893~3.932
Hh LA P 5 L (%) 0.217 1.932 0.217 1.287 0.824~1.736
C-R & H(mg/L) 0.031 5.246 0.022 1.031 1.004~1.058
R4 2 5 (ng/mL) 6.690 8.846 0.003 804.616 9.791~6124.597
TRIT LA () 2.762 4937 0.026 0.063 0.006~0.722

0 10 20 30 40 50 60 70 80 90 100

Points L 1 1 ' 1 1 1 1 1 1 ' 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 i1 1 1 ' 1 1 1 1
CRP — T
140 120 100 80 60 40 20 0
PCT r T T T T T T T T T T T T 1
13 12 1.1 1 09 08 07 06 05 04 03 02 0.1 0
1
Treatment r '

Total Points e A L L L L B S L S
0 20 40 60 80 100 120 140 160 180 200

A 2

0.1 03 05 07 0.9 0.95

Figure 2. Nomogram prediction model for the effective rate of conservative treatment of IC patients, which was
constructed according to procalcitonin, C-reactive protein and treatment methods (“0” represents traditional con-
servative treatment, “1” represents traditional conservative treatment + Alprostadil combined with Popaverine), the
total score resulting from the addition of each score corresponds to the effective rate of conservative treatment

2. RIBEBAEBEGTAIMAFMRISRIR(PCT). C-RMER(CRP). AT FR( “0” REFZGARTFIETT, “17
KRFEGRTFIAIT + BI7IM/REKAERTR)WER IC BERTIAT BUEMTUUER (Nomogram), & B I
SEAEMFRSEY R 7 B RARFIRTT A E
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Figure 3. Calibration curve of Nomogram prediction model

& 3. Fl&EFUNER R IErLZ

0.0 0.2 04 0.6 0.8 1.0
1.0 I 1.0
0.8 0.8
0.6 0.6
i
i3
0.4 0.4
0.2 0.2
0.0 0.0
0.0 0.2 04 0.6 0.8 1.0
1- F5tE

Figure 4. ROC curve of Nomogram prediction model

4. FIZEFUNERER X 7 B8 ROC fhzk

4. ¥#ig

I 5 i 9 T T A I e LR IRl 2, 4 R T T A H i B N 9%~24% [9]
TEENBER, IC AR 214 4.5/100,000 A/4E 4 44/100,000 N/AE[3] [4]. HAWRRAEITFRE LT
B, — 77 5 A 1S a0 20 K RERE Ak P50 1) 23 R T 25 i e K B IR DR [1], 5 — 7 T B CT.
FL T 45 W S B 25 3 % DA SO BRI VOR BINR, 643 1C BIRRIZ 2B B (6] [7]. LA sl
NIC FERMTREMLE mAEIE MR S RER MR 2 5 5 R g sl ikidifh, /MR 1A
T, EAF G R Sl Rk (s 2k T 3 B ki [1]. K2 %01C B nIBE R IR T M, ATREFAR
[1] [5]. fRsPiayT FEAFEENRE . FIKE TR PURGy. B BBRE G755 7 H[10] [11]. iT
R METETEYLE 1C B IR STIR YT T R B A mT [8] [12] [13]

B AR fE — PG E 2, HEE R ATIIIIR R, ARk e, A5 %E, H
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BA 5T A B 245 M S A AR R, AT AR FEAS S sk L . sl ifi /AR SRR 14 I [14] . AT 51 Hb
IRTEIRTT 18 1k B bk P 2 i (It A P M R 2%« D M Rl A E 252 5 A 11 U M 3 2 % /I L /B 3R B g
1k A VU FRE SRR, S O i I O R R A 55 07 T A 235 AUR[15] [16] [17]. A, misiig
RAIE S KANE M, 8T 2, M 1C B RER[8] [18]. 22 SERE —Fhfi b KM, &
FLAE T LAH M, Hb) SR —ERG, 304 i Py B RR IR 1 (CAMP) IR B, CAMP I & ¥ L
TR RS HA AR, P — N AE A S S 1 DA SOR[19]. %2582 R TRy 0 S AR I
BRI, CARE . BHER S I8 S5 N TR ZE[13] [20]. AR SN 1C B Hh 0 B FH I G
% [13]. 15 B i 55T 11 41 H /R 156 FH 22 SEORIE T B I 1 285 i 2 (O A e/ o FEARHF TR, A8 /R I
RIS IC BERTRIT A R E TRHRAL, ZRA50 %8 (P <0.05), HWsdEE
FERGE MR () AEBEI A FARRIMC TS RA . X5 T RIS [BIIE Fi 2k R —5. SR, —RHbERsF
BT ITREAE IR F AR ML, FHORN &, HINMFET %, Joshua Tseng S5[21] KB, N BEEIFA KIS H] 2 &
B A RFFEC ML GRS 2R, B, S TS A R T REROC; — 5 115 A7 IC /T FARE
JTBE W, A 43 NEAREIZET:, FET-E Sk 37% [5]: Nassiba Beghdadi 55[22]1A A, FARIE
IR > 12 /NRAR G AR TR ML TRINE R . Rk, A 8o il RSP T I RCR, AT A9 15 5 i)
REFRIETT, SERE TG .

Z WU FLUESE 1IC g+ WBC K T IEH N, HEHR ISR ™ E R B IR SR K ([20] [23]. 1E
— DU A ORI, W TR TR T IR B R, B AR KPR ME— A G R AR = [24].
TEARWEFLH, 1C B#F AN WBC /KF1E IC BB RFIRIT SR P A a2 £ R, X5 Milluzzo %5[25]
W5, Ay WBC FIILER KT 1T LMER IC B FUG A BRI TNIA 2, WBC K- Fille, it
7 B R e, TS S BB XUR K . Montoro Miguel 25 T 9% b 88 R 2570 7k, WBC > 15 x 10%/L
2 IC BE TG A R A2 K 3 24] -

AR C-x MR AMPEES R EAE 1C B TS R AR DCHGE R D o C- B H R M4 52 B Ik G
B AU I Fh— e SR LT AR BT, CRP AT LA 4 MA R 50 725 s 201 A Fr) o W 1t s 1 B4
T B NAR AL 55 SRR AE AN 55 . SR80, AT IALZA AR, IC B3 i T il i A i S 80 RE S
SR MIRSE ., Bl AE AL, A5 CRP T/ . AR R, 1C 3% CRP KT B &1l A
[23]. AHF 7L KB CRP A& IC B P57 IR TT BRI S2 i R 2, e cut-off {8 4: 56.190, BUEME N 94.2%,
FeRPEN 76.7%, H AT CRP AKSFEMK, FREFIAIT A ROR RS . A 3 S5 & — Pt A JEk 4 J il i 4
MR B I, S22 W R 20 8 B 1 — AT SR S8, AW FUIE A T A 2% TR At 2 E
PN RIS W I SRA o (A2 [26] [27]. Cossé C.25[28] K, PCT /K-F 5 IC M i ™ s B 1E A o6 6
&, M PCT>2pg/L i, RFEEFRIGIT. EARPTH, BEERER IC B R IBIT SR 57 G fe K
%, Hocut-off {0y: 0.529, FAT 5 = AIEUEE (94.1%) Ay 7314 (88.9%), Kk, X483 CRP, PCT /K
r TRTE R, AT R EHTFARIGTT .

FIERENE R — P B n] A B B, (A3 AR IR IR R B 5 . S22 8 T RSB
MITIUIG B 3 7 v o AN 0 F 22 TR 38 A s S = AN FEFR I 2 Nomogram #5784, B BATIGN IC &2
TREFIRIT IR . 1IC B TS PR R 2 OOF AHOCHRIE, (R HT IR A 2 8 TR AORE D7 TH, W i i
BH. BERE AN 1C FUG A B RIS R R 2= [1] [7] [25], Li Z2[29] /00 58 & B btk 40 i it 02 1C B
UG ISR R 2R, RGN TSR 2 b, HAl, 9% CRP. PCT 7E IC 3 Tilja * 1A FH 20 i
B o AHFFER B 512 BT 53 A B8 CRP. PCT /KT LA R 3697 5 MR, SR 2#23% CRP. PCT
BIEAT ST ROC i 4 7 I e AR T (B 7K T (36 5), il i B THER BIL G OR~F IR T 1A 2% 478 0.5~0.6,
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KL F

G IRFIRIT + R N RIS /R RV SERRG T A RCR A8 0.7~0.8. MHAF 1R, AR T4l
RFIRITIIA R, AR ERIGR I X T2 A R T 0.5 HAR MBI AAE 1535
IC &%, WIEEIRARAER, BE S8EFmAENE, MEFARIGT, S8 EENEARGR.

KHFFATAE—ERRBRYE, B, ZPFR L AMEARRIBIT, = HoAl O e Sk ETIE Tt
MRS R, H VAR ML AT Ol LA FE R I Beks 3045 3R K if 7 — )i A B 45 R
PEMDAERR, A GEAH RARRBIRHIEA . PIHA 5% 1C B RS 6 T ROR BT LK AT 81 b /R 1B 7 22 3R
BRAE DR ST TP IS B L S CRP PCT RIS R S3A 7 RCR 0 SRR 2 pls, KFEAS B TT
Ktk —AIESE

5. &g

ZREPIR, A8 1C ORAFIRYT K B rh L T 21 b 7K B 8 SR T A 28 4 R R S g I 18] A e et 1)
BRI T A RCR, BeERUE, B EA RN, WERKHE . ARt CRP K PCT KPR
ARSI R ZR, W LG 1C B3 R IR YT RCR AT TERIEE ) Nomogram R A sl 44k
PR, R SEEAEM B FE RS HETT UK.
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