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Analysis of Clinical Characteristics and Risk Factors to Neurosurgical Patients
with Clostridium Difficile-Associated Diarrhea

Yong-Sang Kim, MD, Hong-Jun Jeon, MD, Su-A Nam, SN,
Byung Moon Cho, MD, Se-Hyuck Park MD and Se Moon Oh, MD

Department of Neurosurgery, Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Objective: The risk factors of Clostridium difficile-associated diarrhea (CDAD) are well known in medical part. However,
there have been a few studies of CDAD about neurosurgical patients. The aim of this study was to investigate clinical char-
acteristics and risk factors of neurosurgical patients with CDAD. Methods: We retrospectively reviewed the record of
eighty-five patients with CDAD between January 2007 and December 2010. They made a diagnosis that used a toxin assay,
stool culture and sigmoidoscopy or colonoscopy. We analyzed the association factor such as age, gender, operation, enteral
feeding, length of Intensive Care Unit stay, prophylactic antibiotics, duration and number of antibiotics, types of antibiot-
ics, diarrhea onset time, toxin assay, serum albumin, C-reactive protein, pseudomembranous colitis, recurrence rates be-
tween the neurologically impaired group and well-active group. Results: Of 15 parameters, 6 parameters were significant-
ly associated with neurologically impaired group in univariate analysis. The enteral feeding and bed ridden state (p<0.001)
frequently had practiced and the intensive care unit stay had longer (p=0.001) and the diarrhea onset time (p=0.034) from
the last antibiotics use administered prior to development of the CDAD was lesser. The pseudomembranous colitis and
CDAD recurrence had more appeared in impaired group (p<0.001). On multivariate analysis, longer intensive care unit
stay (p=0.024) and increasing cumulative days of antibiotic administration (»=0.007) correlated with pseudomembra-
nous colitis. Conclusion: The data suggest that it may make a vulnerable influence to development of the CDAD in neu-
rologically impaired patients. To prevent the CDAD, we need to practice stricter guidelines about antibiotic usage and
minimize length of stay in ICU. (J Korean Neurotraumatol Soc 2011;7:92-98)

KEY WORDS: Clostridium difficile-associated diarrhea - Antibiotics - Pseudomembranous colitis - Neurosurgery.
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FIGURE 1. Descending colon covered 4
with yellowish pseudo-membrane on
sigmoidoscopy (A) and CT scan of the
abdomen (B) showing gross thickening
of the large bowel wall and obliteration
of the lumen.
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plaque” (Figure 1A)E Ho|AY B AJe G244
“thumb-printing" 2} 45} HAJ5] FE| 7] o, 3
gt gl Y 5} HFo] )& Alof| XItstdict (Figure 1B). &
o gl HATHA QIAl= = Xtk A|do) & Rl (/A
3.8~5.3 g/dL), C-reactive protein (CRP, AA#]: 0~3 mg/
L) <& 2 Clostridium difficile 52 A 455 B A}
skoick E3F CDADY] A &5 flsl AHE-E B A=
o) AHg 73S Qrotmglel

FAA 242 SPSS B4 =2 I3(Windows ver. 12.0)

< ol g3t en AL Wfof g4+ Independent-
Sample t-testE AH&8IRIL Mg Ha=of tfsfj A= Chi-
square test 22 Fisher’s exact testS AH-&-5}o] vl B4
Sheltk & o Zholl A3 Et 91uHg i dsk AL
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Clostridium Difficile Associated Diarrhea

FOI Aol 1el 91wel
ogistic regressions analysis

ZFo] 0,05 oJ3kel Ao= o

T -

4717k0] ATt (p<0.001, t-test)(Table 1). A AHE-
T AL 7R 0] 717ES QA A sl et 10.616.2
AR OAHAE K}t Hat 4.9Y0] wh2 A Uelgar 9jqt
A digEe HIE (n=18, 45%)7F F-2lF o2 A Lrelyt
o} (p<0.005, t-test)(Table 1). @Y 9 HASHH 2|32+ 9
Al EFEo| A CRP7F B 61.3+57.1 mg/Lolglon 14
(35%) o] EaAd FAdS BAANE 4G (n=21,
47%)3+0] FAAR] Fo/dE HolA] gFglt). 1euh ¢
Q18- oA A|S}tol| A Hat 2.9+03 g/dLE Aoz A
31 A7 B (p=0.008, t-test)(Table 2).

TABLE 1. Comparisons of clinical characteristics between neurologically impaired and well active group

GCS<13 (n=40) GCS>13 (n=45) p value*
Age (years) 58.3+16.8 58.4+15.4 0.987
Sex (female) 23 (57.5%) 17 (38.0%) 0.662
Enteral feeding 38 (95.0%) 23 (51.1%) 0.000
Bed ridden 40 (100%) 35 (77.8%) 0.001
Operation 37 (92.5%) 36 (80.0%) 0.101
Duration ICU care (day) 41.4+27.2 13.6+11.8 0.000
Diarrhea on set tfime from antibiotic usage (day) 10.6+6.2 155+6.3 0.001
Prophylactic antibiotic usage 12 (30.0%) 11 (24.4%) 0.570
Antibiotics numbers 2.6 2.5 0.797
Duration antibiotic usage (day) 21.5+£10.4 17.3+9.2 0.054
Pseudomembranous collitis 18 (45.0%) 7 (15.6%) 0.003
CDAD recurrence 14 (35.0%) 2 ( 4.4%) 0.001

#continuous variable calculated by using Student-t test and categorical variable by using chi-square test. GCS: Glasgow
Coma Scale, ICU: intensive care unit, CDAD: Clostridium difficile-associated diarrhea

TABLE 2. Comparisons of laboratory data between neurologically impaired and well active group

GCS<13 (n=40) GCS>13 (n=45) p value*
Serum albumin (g/dL) 29+0.3 32+0.4 0.008
Serum CRP (mg/L) 61.3+57.1 51.7+754 0.518
Toxin assay (positive) 14 (35%) 21 (47%) 0.281

#p value: continuous variable calculated by using Student-t
Glasgow Coma Scale, CRP: C-reactive protein

test and categorical variable by using chi-square test. GCS:

TABLE 3. Use of antibiotics between neurologically impaired and well active group

Number of course (%) GCS<13 (n=40)(%) GCS>13 (n=45)(%) p value*

Penicillins and beta lactamase 33 (38.8) 17 (51.5) 16 (48.5) ns
Quinolone 28 (32.9) 10 (35.7) 18 (64.3) ns
Cephalosporin

1st 13 (15.3) 6 (46.2) 7 (53.8) ns

2nd 3 (3.5 1(33.3) 2 (66.7) ns

3rd 58 (68.2) 29 (50.0) 29 (50.0) ns

4th 9 (10.6) 2(22.2) 7 (77.8) ns
Aminoglycoside 39 (45.9) 19 (48.7) 20 (51.3) ns
Carbapenem 14 (16.5) 7 (50.0) 7 (50.0) ns
Glycopeptide 37 (43.5) 19 (51.4) 18 (48.6) ns

xchi-square test. ns: non-specific, GCS: Glasgow Coma Scale,
alosporin, 4th: 4th cephalosporin
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1st: 1st cephalosporin, 2nd: 2nd cephalosporin, 3rd: 3rd ceph-
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AHE A S50l W EA Lol fagk &
= ATk (p>0.05, chi-square test)(Table 3). & - &
= 3At)| cephalosporin?} aminoglycoside, glycopeptides,
penicillins and beta lactamase, quinolone#|¥ < &%
AHE-51GITE (Table 3). oJAlASHEoA] HatA o2 ARG
A o YA AT 22 2,670 2 21.6+104
Az OJAGA (2,570, 17.3+9.2¢) o] SAIA 9442
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2|atM cHZEFE(Pseudomembranous colitis)2| gtAtof| 2+
st 24

A ) 85 F 19 i BRk= 259 (29.4%)°]
chigk 248 A3yt Ay}, uby o

o] WS B9 AT RN T (-8, 450
(o)

75} (p=0.007, chi-square test)ﬂ' Fﬂx}
2 7S (p<0.001, t-tesdell $12Hd tigdo]
ANE1A] ke Ttal 9-9]3t x}o]E HEYt} (Table 4). E3F
AR A3} skl FAA 4 (p=0.206, t-tes)= &
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O|& ztolE HolA| Fgtor} =4 A oA FAAE AL
83+ A9 (p=0.038, chi-square test)} FAYA| AF-g-o] 71
B (p<0.001, t-test)oll 1= iAol WAYEEA] k=2
o FoIgE Zfo|7F UERiTh (Table 4). THHTE FA0f 4]
oA A ol golo] tha thisk A AE 39 2
A& AleYet At AR SR 91 Alo] W oA of

YA AFE-2 QlEd tig e AT A oA ek
T} (Table 5). L2iu 28 o)/d2] S84l 2| & 7]1Hodds
ratio (OR), 7.5; 95 percent confidence interval (CI), 1.3-
43.3; p=0.024)2} 214 ©)e] Al AHE-(OR, 7.15 95
percent CI, 1.7-29.8; p=0.007)2 2Ju] A Yeptt (Ta-
ble 5).

X=HS
CDAD®] ¥t A& 748 A= metronidazole 74
(87.1%), vancomycin 113 (12.9%)°]3ic}. L2} 32 1A) 2]
25L& 87.0% (=74} (Figure 2). Metronidazole=
A2 B985 748 F 645 (86.5%)2> TAEROH 1
127 (16.2%)2 A=Ak, A3t 1272 vancomycin
2 7~8YU AE 1w A EL3lod AL Metronidazole
o] TA0] =109 (13.5%) 5 8-> vancomycin®. &
ZAorRaL 2“‘~ vancomycing 7~104 A%x 7} 283}
o] TAERTE Vancomycing €A 283 114 5 109

lo O{N m& RE)

TABLE 4. Univariate analysis of risk factors for pseudomembranous colitis among the Clostridium difficile-associated diarrhea

PMC group (n=25) Non-PMC group (n=60) p value*
Age (years) 57.4+13.2 58.7+17.1 0.743
Sex (female) 9 (36.0%) 25 (41.7%) 0.632
Enteral feeding 23 (92.0%) 38 (63.3%) 0.007
Bed ridden 24 (96.0%) 51 (85.0%) 0.155
Operation 22 (88.0%) 51 (85.0%) 0.721
Duration ICU care (day) 452+27.0 19.0£19.1 0.000
Prophylactic antibiotic usage 12 (48.0%) (18.3%) 0.038
Antibiotic numbers 2.8 2.5 0.206
Duration antibiotic usage (day) 26.6+10.6 16.5+8.1 0.000
Toxin assay (positive) 10 (40.0%) 25 (41.7%) 0.889

x#continuous variable calculated by using Student-t test and categorical variable by using chi-square test. ICU: intensive care

unit, PMC: pseudomembranous colitis

TABLE 5. Multivariate regression analysis of risk factors for pseudomembranous colitis among the Clostridium difficile-associated

diarrhea

Adjusted odds ratio 95% confidence interval p value*
Neurologically impaired state 0.7 0.1-4.1 0.682
Enteral feeding 2.1 0.2-17.3 0.505
Duration ICU care (> 26 days) 7.5 1.3-43.3 0.024
Prophylactic antibiotic usage 3.7 0.9-15.2 0.068
Duration antibiotic usage (> 19 days) 7.1 1.7-29.8 0.007

smultivariate analyses were performed by using a binary logistic regression. ICU: intensive care unit
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Clostridium Difficile Associated Diarrhea

CDAD total patient=85

1 freatment »

Metronidazole n=74 (87.1%) ‘

‘ Vancomycin n=11 (12.9%)

‘ Cure: 64 (86.5%) | Fail: 10 (13.5%) ‘

2" tfreatment »

Vancomycin n=8

Metronidazole+Vancomycin n=2

y

A4

Fail: 1 (9.1%) ‘

v

‘ Metronidazole+Vancomycin n=1 ‘

‘ Cure: 10 (90.9%)

A

Recurrence »

‘ Vancomycin n=12 (16.2%) ‘

‘ Metronidazole+Vancomycin n=4 (36.4%) ‘

FIGURE 2. Clinical response of Clostridium difficile-associated colitis (CDAD) to use antibiotics.

90.9%)2 TA=EDAI, 1 5 49 (36.4%)-> AE= AL 1
He 3o ek et 452 metronidazole= F7}
3ko] oF 10Y A= YA EE TAET vancomycin®
A2} B 8ol 542 HolR &8 19 (9.1%)2 metronida-
zoleS F7Fsto] oF 10d Axol A% M52 SHEIC
(Figure 2). CDADZ I3t APY 2= gllom 7]& A%}
ofglz 59, Hj@Fo 8 3o APgsielth A mekg- 71t
2 OJAIA|5} it} QAR Thol| FreJgt 2fo|7t §lgl ot
Aol i = QAR ShEoll A W2 RIS HSlt} (p<0.001,
chi-square test)(Table 1).
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WH o 2 Eae) 78T} YAIZS $) Aol o]FolAlr,

5420 HE WO = Al sl Alsz=/dR(cell culture
cytotoxic assay), EAHAH(immunoenzyme assay), latex
H(latex test) 50| ¢lom 7F7Eo] AAL= 70~100%2) W7
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losporinA¥#} clindamycin2 X 13} Ao A
clindamycin®| 7-9- FYA] AR& W=7} uf-9- Zo] Q1 3¢
AR G vxl A2 vu|sigle) & Aqtoll4 CDAD
£ ket 32 JAYAIEL 34 cephalosporin, amino-
glycoside, glycopeptide, penicillins and beta lactamase
Alg 2 quinolone A At} Cephalosporin®}t aminogly-
coside= F& AT A4H WAE ¢Is Folul= 497t &
SFSIAL glycopeptide= 4 A oA AR}l 791 meth-
icillin-resistant Staphylococcus aureus (MRSA)2} &
gt HE T =59 Aol o] Abg-o] Z513th Penicil-
lins and beta lactamaseZ 1€ ¥ quinoloneAl= HFot
[E 79} 22 o2 e 79 5ol AU Aol Akgol
ottt Al SRl whE EAollA oA AEtat 24
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Cohen "0l ©J3)l Wtgl 2|1o] A& CDAD2] €2l
FYAE 7hestd Febete] o kel A4 AltEol A
shoiet. AAsh= 2w A PR
metronidazole™} vancomycin®| =8| metronidazole->
B 57 & o] FojA HApt aAE uf ofE aat A
Ao 2 A4S 4= AT vancomycin T a8 (effi-
cacy)°] &gl Eelxo] Augk A F5E AT
o= AFRBIER 1Al 9tk Vancomycin %= AU
F7F AL o] Foj|R] ghol AtiA o Gy} Fom whE
AIZE ol S TS B 4= qlo] S5 Aol AHE
=2 SFX|F vancomycin-resistant enterococci®] <7}
A=} HG FAIE sfjof gk ®3F CDADS} ¥+
E Aupag 544 Aol sREE A= AT AR
vancomycin} AMFEALZ metronidazoleS A&l
st A522] A7 = LestES skal Qick
2 Aol CDADO| thigh A48 A= T2 met-
ronidazole®| ©|- 8% 1L 7o) u}e} vancomycin®] A&
At AFEA = metronidazole2] X EWH-0] 86.5%=
vancomycin® 90.9%%tt YA ALEo] QlojA
vancomycin®] 36.4%%ct W2 16.2%5 23t (Fig. 3).
2= Aujju} At} ##sto] metronidazole?] - van-
comycin® 2 gAY 271514131 vancomycin®] 7-9-
= % metronidazole 715l AR &It CDAD2}
st ot QT Holx] gyttt TR R QA

20 2 A7t 7497} obY2hH metronidazole A 31

ife]

Bl o
2 81A] ¢Fal CDAD7} A EAHS thako 2 SlodA] Al
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78ta] Z4ol) whE o]4xj5}ek S CDAD WA oj3g
G elck BakA0 R Sl el

YA 9IRS ok Sk glgltt
Al WA ofbol e 20 ol LA A

80) Fl FFE 7] eIl o A ALg ol
gk 2sjof frks Aotk Ao 44
Q1 PR ALgoll ThE $Jab TiAR] Aol 7Hil(bias)
% % 9lek et 94715 0] A5HE S4-E4 CDAD

F

7} o wo] ¥hye 4= Qlk= Hah FAYA A7 2 F
S A7l 19 Al AR 9 &
T Athe AL BT 4 qdglen o R o w2 dF
& Sh= 2ol o] EAlck
4 E

2 ol ofaAfshol A egEAel, SeAtd A
713k, QR R AL A A - ALY Ao &
AL ofu7} Gl ARMAR FA = AT} ¢
g i Aol Rl gotct =3t b Wi
Aol ol A A1 SR A7) Tt
A Y= AEdA= vehh E}EW o4 715el B4
THTF CDAD #¢el FoFsto] 7hsat Sk A7zt
& S0l A A& AA| sk Ao =f&ol E Zlolth
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