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Risk of Postoperative Infection in Patients with
Inflammatory Bowel Disease

Hyo Suk Ahn, M.D., Sang Kil Lee, M.D., Hyo Jong Kim, M.D., Jae Young Jang, M.D.,
Kwang Ro Joo, M.D., Seok Ho Dong, M.D., Byung Ho Kim, M.D., Joung Il Lee, M.D.,
Young Woon Chang, M.D., and Rin Chang, M.D.

Department of Internal Medicine, Kyung Hee University College of Medicine, Seoul, Korea

Background/Aims: The clinical course of patients with inflammatory bowel disease (IBD) frequently leads to the
use of immunosuppressants and immunomodulators. We investigated the risk of postoperative infection in patients
with IBD undergoing elective bowel surgery and whether the use of corticosteroid (CS) and/or 6-mercaptopurine/
azathioprine (6-MP/AZA) before surgery was associated with the increased risk of postoperative infection.
Methods: Patients who were diagnosed as Crohn’s disease (n=25) or ulcerative colitis (n=19) and underwent
elective bowel surgery between 1986 and 2005 were identified. Medical records were retrospectively analyzed
including age, sex, duration of disease, indication for surgery, duration of surgery, type of surgery, type of
postoperative infection, admission period, usage of CS and 6-MP/AZA, and preoperative laboratory values. There
were 27 patients receiving CS alone, 6 patients receiving 6-MP/AZA alone or with CS, and 16 patients receiving
neither CS nor 6-MP/AZA. Results: There were 17 postoperative infections (38.6%) among IBD patients who
had undergone surgery and wound infection was the most common type of infection (76.5%). In IBD patients,
patients receiving CS had higher postoperative infection rate than those patients receiving neither CS nor
6-MP/AZA (p=0.039). Patients receiving CS in conjunction with 6-MP/AZA did not have significantly higher
postoperative infection rate than those with CS only (p=0.415). Conclusions: Preoperative use of CS in patients
with IBD is associated with the increased risk of postoperative infections. Addition of 6-MP/AZA in patients
receiving CS does not increase the risk of postoperative infections. (Korean J Gastroenterol 2006;48:306-312)
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Table 1. Distribution of the Patients with IBD Based on
Corticosteroid and 6-MP/AZA Use

Table 2. Indications for Operation in IBD Patients

Patients (%)

No. of postoperative

Patients Number (%) infections (%)
With CS 27 Refractory to medication 18 (40.9) 10 (58.8)*
+CS, +6-MP/AZA 5 (11.3) Intestinal obstruction 12 (27.3) 3 (17.6)
+CS, -6-MP/AZA 22 (50.0) Fistula 4 9.1 2 (11.8)
With 6-MP/AZA 6 Fistula and obstruction 2 4.5) 0 O
+6-MP/AZA, -CS 1 @23 Suspicions of malignancy 2 4.5 1.9
Without 6-MP/AZA and CS 16 (36.4) Others 6 (13.6) 1 (5.9
Total 44 (100.0) Total 44 17
+, with medication; -, without of medication; IBD, inflam- *p<0.05.
matory bowel disease; CS, corticosteroid; 6-MP/AZA, 6-mer- IBD, inflammatory bowel disease; No, number.
captopurine/azathioprine.
Table 3. Postoperative Infections according to the Use of Corticosteroid
Characteristics Without CS CS p value
UC/CD (number) 1/15 13/9 0.041
Mean age (years) 30.0+11.2 36.0+12.0 0.235
BMI (kg/m’) 19.0+3.1 19.3+43 0.865
WBC (1,000 cells/mm’) 10.8+3.5 10.5+6.8 0.931
Hemoglobin (g/dL) 11.2£2.9 10.4£1.9 0.534
Albumin (g/dL) 3.3+0.7 2.9+0.7 0.092
ESR (mmjhr) 31.3+£20.0 30.6+16.6 0.970
Foley indwelling time (days) 2.0+0.8 4.0+3.8 0.108
Duration of disease (months) 27.0+42.1 77.0+61.9 0.018
Duration of hospitalization (days) 26.0+19.6 41.0+33.7 0.216
Infection (number) 2/16 10/22 0.039

CS, corticosteroid; UC/CD, Ulcerative colitis/Crohn’s disease; BMI, body mass index; WBC, white blood cells; ESR, erythrocyte

sedimentation rate.

o] FAES] FE AUS A kEol HhSo] glawl

73971 1802 7HA) vieka1(40.9%), A #H|4l 12H(27.3%),

A A7 475 (9.1%)°19 ek o] F oFE Hhgo] NN A5+
E}—E— 73 Hel folsAl 5 ¥ 3 vl o] =9krk58.8%,
p=0.032)(Table 2).
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Table 4. Postoperative Infections according to the Use of 6-MP/AZA

Characteristics Without 6-MP/AZA With 6-MP/AZA p value
UC/CD (number) 1/15 5/1 0.009
Mean age (years) 30.0+11.2 34.0+9.8 0.508
BMI (kg/m’) 19.043.1 222429 0.404
WBC (1,000 cells/mm’) 10.843.5 56£1.6 0.014
Hemoglobin (g/dL) 11.2429 10.0+2.1 0.428
Albumin (g/dL) 3.310.7 3.5+0.7 0.653
ESR (mmyhr) 31.3+20.0 29.0+21.3 0.926
Foley indwell time (days) 2.0+0.8 4.0+3.5 0.080
Duration of disease (months) 27.0+42.1 64.0+2.4 0.221
Duration of hospitalization (days) 26.0+19.6 30.0£12.9 0.743
Infection (number) 2/16 5/6 0.013

6-MP/AZA, 6-mercaptopurine/azathioprine; UC/CD, Ulcerative colitis/Crohn’s disease; BMI, body mass index; WBC, white blood

cells; ESR, erythrocyte sedimentation rate.

Table 5. Postoperative Infections according to the Addition of 6-MP/AZA Use

Characteristics CS CS+6-MP/AZA p value
UC/CD (number) 13/9 5/0 0418
Mean age (years) 36.0+12.0 34.0+9.8 0.983
BMI (kg/m’) 19.3+4.3 222429 0.219
WBC (1,000 cells/mm’) 10.5+6.8 5.6£1.6 0.105
Hemoglobin (g/dL) 10.4+1.9 10.0+2.1 0.869
Albumin (g/dL) 2.9+0.7 3.5+0.7 0.107
ESR (mmyhr) 30.6£16.6 29.0+21.3 0.644
Foley indwell time (days) 4.0+3.8 4.0+35 0.825
Duration of disease (months) 77.0+£61.9 64.0+2.4 0.716
Duration of hospitalization (days) 41.0£33.7 30.0£12.9 0.731
Infection (number) 10/22 4/5 0415

6-MP/AZA, 6-mercaptopurine/azathioprine; CS, corticosteroid; UC/CD, Ulcerative colitis/Crohn’s disease; BMI, body mass index;

WBC, white blood cells; ESR, erythrocyte sedimentation rate.

Table 6. Univariate Analysis of Relative Risk of Study Groups
for Postoperative Infection

Relative risk  95% CI p value

+CS vs. CS 5.03 1.1721.59  0.032
+Cgé,'iﬁj\f;vs’ 5.83 1.06-32.02  0.048
+f<§,s,+-66_ﬁfa\zzi v 4.80 046-50.16  0.415
+, with medication, -, without medication; CS, corticoste-

roid; 6-MP/AZA, 6-mercaptopurine/azathioprine; CI, confidence
interval.
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glEo| = ths B85 vlashd 7] e A 1Y
L 48022 fosAl FUbskAl ekkch95% CI, 0.46-
50.16; p=0.415)(Table ©).
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Table 7. Postoperative Infections according to the Dosages of
Corticosteroid

Corticosteroid (mg)  0-20 20-40 >40  p value
Postoperative
infection, 2/6 (33.3) 6/8 (75.0) 6/13 (46.2) 0.281

number (%)

(Table 7). AHEE 6-MP/AZA &3S 6MP 7|52 &8 HTF

1.1 mg/kg/daye] it

1]

a

33k FATE AFolA], AT AA
ST Fes AdSA g2 TR e 7
Nl E7h =9kr)h 6 MP/AZAT AA] Fag AHgst
A 2 THY T ¥ 3 T uErt o E=80vk o
A} ZH|Zo] 59 6-MPIAZAE SAlOl A& A%
RolE thE E-& ujict & 3 2 IS AN 5
7vslA] oksket.

oy AT i dFEel, 58 AHY 2B A
10%0014 20| = X85 AlgPslar dods, I W Ak
F A 3ud Bk 2%, L o]Foll= 39-56% AlollA AH|E
ol=r} AEEE Aoz Wasta 9JrhC AH| ol X
B5 e A o k] Akl AaE AR, A
22 717F 1A E9QF 29% 327} 9l S Al3Y vkokar
£ e Al i dARollA A AH R0 =5 A

E&3F AT FF zHEE AT 589 shsAe
=9tk WA X855 Algsid F o3 e Y
Ll = A i F ghdo] WAsy| ulf el
ASA AR TE T Ao A3 el B3t o AF

1.4

F% A 40 mgY ol AA ZElRol= ayle Ale
739 ZrU(pouch) T 7+ed = ubay oj&AJo] &
37 Z7keldet” e & A 17HY A 20 myd el
A AA 2HREolE WL A3EF FolA] Fely e 7t
A T UL foeAl SokeA ek o E B
FAAE SA F 7o Husy) dxFH AYE B,

Ak e AtollA 5 A 40 mgQ o] AHIZol=

Or_?_‘"

T A8Y nESTS 7] el PUT W] kIS
a1, 0k e A 2040 my) S FEE ST 2]
79 S el 27k dskeh! ol gl RS F%

o,
53

ZH|Zo| =9} AF FF
SollA e 2 HF

oo =2

rU9

]

g/

ol FFollAe A TS S7HIR oH <
TollAE ZElEo|lE AE2 TE F B AT =S
STHIF oL, ZElRolE &7 Tl W 7E ¥
T S7he ekt B T ZElRol= Aol
27735kl gt S92 wiitell Wi fAE A =4
G ZE|Zo|E Ffoll Wb E ¥ A T T
A 7 gd= Aol
A bl GA7E aig AAIE AlRY 7] Aol 6-Mp/
AZA A 85 W2 A5 7E ¥ 2 TS Sk &
I A i ek A
3 F 15990llA, AZA *}ﬁ of ol A §lo] |zl
E A 2 A= ST 2Ry AZAE '
o2 24 APAE STMIZIA 959kt ZEl| o] Eoll <3
oju] 7k AL Hel Z7HTIAE ghgker” ol o
Tl A e 6MP/AZA A2 54 & 7H] gZ= s e =
7 o, AH| 2o =0l F71E 6-MP/ AZAS A3+ 7
S 2ElRo|E WE AGTRL 5 F 7 Tl &
sl éﬂf}ﬂ okl vk st el 6MPIAZA A
o] % & 7+ =S Z71A7] o] F-E 6-MP/AZAT &
6 F 59l Zulzol=g FA Adsta glglonz,
ZH|RolE G Thsdel == AeE Helrh wehA
SO R 6MP/AZA T Ao ol AkE S A 24
P79 6MPIAZAE % & 7l $% Z71s) BAlglE
Ax mgch w3, oWl eFelld ZdlZelsd 7tz
6MPIAZAS 43 A% S5 & 79 dZol felsil
/A ko m e, GMPIAZAL SE F A T Z
7kst 3| e Ao Az,
oWl qie] AR e AHons & 5 Yk 2HR
°l Bt 6MP/AZA X 55 AR 2 e AskA o
< v A 94 ARl AE The Aol ek
AR Ze| 2o E 9] 7% b AgekA k2 i
G-ol5}A] §Hl7|7te] o Aol Ao xte] 71541 Sink
shat gk et ghae] A 95 3
Asls A A8, ARG, AL

T "Oou

sk
ox

M
rJ

2 4
U‘.
o
O
EY
o
N

ru
ol

[

¢

=
AN

2

T

o
(o}

Ln
> O

w2
o)
D )

=]
s N
&% Soll A ZH|Ro| B} 6-MP/AZA X &

FEs LA oF2 T Aolell fold Hpelzt
GOt Aot giole Ao Azkehd.
454 ZMJ_?& % Aol g A2 °k% X g Xt v&
delA e g F AT U
Fol 3 °=ﬂ—°r FA71a AEHIE el =Ho
ol ghek” meha] Bl 20| =, 6-MPAZA X 83t &
7_}03 = Afolo] qlubAdell Btk o)Wl 04—?{— TE A A

A8 okE N A9 2% A7) Ade 5 Fol B

m{m

O o

o

F

A AL SEHE A B} A A
A7



O

ulo.
=1

Az A" A 4
Aol 4 ) lizol = %
AGHE AR Zulzols
AL BASES S5 F 39 WY
st o oleldt Azt el
oz & tl% ATt Yay A

o|N
oZ:

P A

SR

“?i
)

fr o2

N

j&rﬁ

En?
ot o2

r1
-N Wy ¢

712 6-MP/AZAS-
felebA Z7keA
fal o Bhe AT
2 xﬂﬂ—’cﬂ-\:}

_4

A
T
ol

=0
©
o
=

Ioi

2 %

DT A5 AAR X 8ol W dAAel Az

7‘%741” 35 g3k slar ook 22 3Rk 70%, A4

el 2Ake] 32%7) BAY 13] ol & X EE e A

o7 4viA ek ZE|Eo| =9t 6-MP/AZAE X & Wi °§
Z4 AAs A QA= A Fdo] AEE AT} w

A2} 3 ZH|Zo|E T 6 MP/AZAé Agsle §L;<}oﬂ/q

TE T A A0 ZoHAEA oA5E Lotz 3]

= ét gl HHH: 1986 1€ ollA] 20051 12€74A] 7339

|4 8" A Fas Al Wk BE I8

=<
)= 0
T’—‘TH 4

=257 AFA A IHA4n=19F hFoz sgdck
ol, A, § 717 & AlI¥ oI, 7 AL TE T
el §3, 99 717, ZH|Eo| =9 6MP/AZA A
A A A 59 «lTﬂL Sk Z_A]%]—git]—. 27

ﬂEOlE =m0 2 B8 Fo|9lal, 672 6-MP/AZA

T 6-MP/AZAS} ZE|2o|=F A& Fol3aL, 16
gl2o] =9} 6MP/AZA 5 A83}A| ¢kokr) ZHal:
Lo 3=A) AAL F 17H(38.6%)MA FE
AL, o 91 (76.5%) RI=7F 7H #£3
A]ﬁg o]_r,_i,‘: ok‘joﬂ t‘l_}%% EO]X]
(409%)7}F 7 ®ekaL, o] B & ¥ 24
E=UTH58.8%, p=0.032). AZA AA3) 34} 5, AH|Zol=
A ET Fas ASIA R TH FE F A E
=9kth(p=0.039). ZH|Eo|Eo] 2712 6-MP/AZAS A3+
T ZHEO|E s AL 7 B & F 7] A Eol
2] Adrhp=0415). BE: dIF=E & $4& A Uk
ASA AR A elA FE A AHREO|E XEE TE
‘6‘ 7Loﬂ ?‘51-8:154 ,r]oJH.Q éy}/(]z;l\;} *Eﬂic’],‘if)ﬂ _'_7}
2 6MP/AZAE A-&3 SR € F 7] Sl
osAl S7VsAl oEsk

4o L ol oy |
A
1’:1 1)’ ey ot
ra

=
nE

o

p
o

1. Podolsky DK. Inflammatory bowel disease. N Engl J Med
2002;347:417-429.

10.

11.

12.

13.

14.

15.

16.

r—
fot
2
Yo
©
o
2
ofN
o

311

A3 Al A FE 2

. Hanauer SB, Sandborn W. Management of Crohn’s disease in

adults. Am J Gastroenterol 2001;96:635-643.

. Truelove SC, Witts LJ. Cortisone in ulcerative colitis; final

report on a therapeutic trial. Br Med J 1955;2:1041-1048.

. Fraser AG, Orchard TR, Jewell DP. The efficacy of azathio-

prine for the treatment of inflammatory bowel disease: a 30
year review. Gut 2002;50:485-489.

. Andres PG, Friedman LS. Epidemiology and the natural

course of inflammatory bowel disease. Gastroenterol Clin
North Am 1999;28:255-281.

. Fauci AS, Dale DC, Balow JE. Glucocorticoid therapy: me-

chanisms of action and clinical considerations. Ann Intern
Med 1976;84:304-315.

. Stuck AE, Minder CE, Frey FJ. Risk of infectious com-

plications in patients taking glucocorticoids. Rev Infect Dis
1989;6:954-963.

. Sandborn WIJ. A review of immune modifier therapy for

inflammatory bowel disease: azathioprine, 6-mercaptopurine,
cyclosporine, and methotrexate. Am J Gastroenterol 1996;91:
423-433.

. Singh G, Fries JF, Spitz P, Williams CA. Toxic effects of

azathioprine in rheumatoid arthritis. A national post-marketing
perspective. Arthritis Rheum 1989;32:837-843.

Aberra FN, Lewis JD, Hass D, Rombeau JL, Osbormne B,
Lichtenstein GR. Corticoseroids and immunomodulators: post-
operative infectious complication risk in inflammatory bowel
disease patients. Gastroenterology 2003;125:320-327.
Mahadevan U, Loftus EV Jr, Tremaine WIJ, et al. Azathio-
prine or 6-mercaptopurine before colectomy for ulcerative
colitis is not associated with increased postoperative com-
plications. Inflamm Bowel Dis 2002;8:311-316.

Hurst RD, Finco C, Rubin M, Michelassi F. Prospective
analysis of perioperative morbidity in one hundred conse-
cutive colectomies for ulcerative colitis. Surgery 1995;118:
748-755.

Munkholm P, Langholz E, Davidsen M, Binder V. Frequency
of glucocorticoid resistance and dependency in Crohn’s
disease. Gut 1994;35:360-362.

Faubion WA, Loftus EV Jr, Harmsen WS, Zinsmeister AR,
Sandborn WIJ. The natural history of corticosteroid therapy
for inflammatory bowel disease: a population-based study.
Gastroenterology 2001;121:2557260.

Silverstein MD, Loftus EV, Sandborn WIJ, et al. Clinical
course and costs of care for Crohn’s disease: Markov model
analysis of a population-based cohort. Gastroenterology 1999;
117:49-57.

Munkholm P, Langholz E, Davidsen M, Binder V. Disease



312 The Korean Journal of Gastroenterology: Vol. 48, No. 5, 2006

activity courses in a regional cohort of Crohn’s disease 235:207-216.

patients. Scand J Gastroenterol 1995;30:699-706. 18. Ziv Y, Church JM, Fazio VW, King TM, Lavery IC. Effect
17. Heuschen UA, Hinz U, Allemeyer EH, et al. Risk factors for of systemic steroids on ileal pouch-anal anastomosis in pa-

ileoanal J pouch-related septic complications in ulcerative tients with ulcerative colitis. Dis Colon Rectum 1996;39:

colitis and familial adenomatous polyposis. Ann Surg 2002; 504-508.




