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A Case Report of a Stroke Patient Treated with Korean Medicine Diagnosed with
a Catheter-associated Urinary Tract Infection Caused by Multidrug-resistant
Pseudomonas Aeruginosa
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ABSTRACT

This case study reports on the effect of Korean medicine on a catheter-associated urinary tract infection (CAUTI) caused
by multidrug-resistant Pseudomonas aeruginosa. An 83-year-old man diagnosed with stroke had dysuria, and it was found that
an indwelling urinary catheter led to CAUTI. From laboratory tests, we identified multidrug-resistant Pseudomonas aeruginosa
and applied Korean medicine to him. After herbal medication with acupuncture and moxibustion, we studied a urinalysis and urine
culture again for follow-up. We found meaningful improvement in bacteriuria and bacterial identification. This case suggests that
Korean medicine could have a beneficial effect on urinary tract infections caused by multidrug-resistant Pseudomonas aeruginosa.
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ZAA 89} 90/50 mmHg, =4t 883) /%,
354 203)/%, A 370 T A== em, 74
8¢ &9} 130/80 mmHg, 94} 723)/%, TF
203] /%, A 365 C AN=ZE

2) 481 WA A

(1) Abd supine : Note much fecal materials in
large bowel loops - Constipation

(2) Chest AP :
changes of both lungs

3) AR = ZAF ¢ Sinus rhythm. normal EKG
%‘*otﬁﬂ AL

) & o . WBC 95 K/uL, Hb 122 g/dL.
Platelet 310.0 K/uL, Segmented neutrophil
784%, AST 30.0 U/L, ALT 19.0 U/L, Creatinine
0.7 mg/dL, Triglyceride 80.0 mg/dL, LDL
76.0 mg/dL, HBsAg Negative

(2) A" (urine analysis, urine culture) : Table
L2 32

7153~

(1) &84+ 3171008

(2) MMSE-K : 23/304

10. A =

D gk w o MEmE RILRE

2) oF v : Catheter-associated urinary tract infection
(CAUTI) by multidrug-resistant Pseudomonas
aeruginosa( MRPA)
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Lt pleural pathology, Senile
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Table 1. Changes of Laboratory Findings and Herbal Medication

6.20 0.24 7.8 7.12 7.21 8.2 8.8
WBC 9.5 11.1 5.0
Hb 12.2 13.0 13.3
CBC Hct 375 38.3 39.1
Platelet 310.0 310.0 189.0
S. neutrophil 78.4 81.8 489
Protein Neg. Trace Neg. Neg. Neg.
Occult blood 1+ 3+ 1+ Trace Trace
U/A Nitrite Neg. Pos. Neg. Neg. Neg.
Leukocytes Neg. 3+ 2+ Trace Trace
RBC 15-20 many 57 15-20 10-15
WBC 1-3 many 25-30 15-20 5-7
Body temperature 37.0 37.0 36.5 36.7 36.7 36.7 36.5

Gamisamul Bojungiker Chungrijagam Chungrjjagam Iksin-tang- Chukchun- Chukchun-

-tang  -tang-gami —lang-gagam -langgagam  gagam  hwan-gagam hwan-gagam
Unit : WBC, K/uL: Hb, g/dL: Hct, %: Platelet, K/uL: Segmented neutrophil, %: RBC, HPF: WBC, HPF : body
temperature, C

Herbal medication

Table 2. Results of Urine Culture

7.12 8.8
Culture .
AT Pseudomonas aeruginosa more than 100,000 CFU/ml Less than 1,000 CFU/ml
& identification
Colistin - S
Imipenem : I

Ampicillin/sulbactam : R
Ticarcillin/Clavulanic Acid @ R
Piperacillin : R
Piperacillin/Tazobactam : R
Cefotaxime : R
Ceftazidime : R
Cefepime : R
Aztreonam : R
Meropenem : R
Amikacin : R
Gentamycin : R
Ciprofloxacin : R
Minocycline : R
Tigecycline : R
Trimethoprim/Sulfamethoxazole : R

Antibiotic
suseptibility

S : susceptible, I : intermediate, R : resistant

1046



HEE - 2B - FFY - RO - 0/7  ZFH - Zol7 - (SR - MiyiE

HEF A9 wix 1}
ols] Jehts FAAFAMY, 9k, F-FIA
G20 AL E HHo] Q. HEF A} w)
LAl S HolW 743 °
HH, FAELT A 227149 9
$glemzall 7)g o9
Aol Aol e AL del wEsA =g
I8y Azl Aty E WgE w8 =¥ gl
FAELH Aol wiwalA] o] Felx 1 glomb
o= Tud A% 22ty
tract infection)e] WA o2

QE7Ee ey FxolAtdt #

227k
o

Py
o
&
e
=
@D
o+
&
1
[N
|75
|7
o
S
.
)
=
o]
o
=
=
©
—

<

2

fru
o
uf

Ho o rlo ko
_?‘_A’
L
. to
fru
ol
ks
2,
)

o[}lt
lo
ol
ot
o,
o
T
L
B>
2
lo,
L

g2 ml o rld mr g Hzr o

w

[a)
= 38
oo, &
L 1
£ oL

lo,
o
o= P 7=
e
n}Lmlo
¥ =
S

227198 doTl= delde = WA escherichia
coll) ©) 6% 7V Esp 1 e A enterococcus)
o] 16%, =1 (pseudomonas auruginosa), Z#A|
Ve klebsiella), NE|ZRYE] F(enterobacter spp)°)
47 12%% AAZ/AL, o] F weFe THSA

T sz sAG gl & FA g3 @

Aol A H=HAE
E3lnz ApAZAE deAoR
A& e EE Folut’, 3] el Carbapenem
of WA FFol ot o] FIALE FAo=
Z3HA sty oloH . ohekal FFel e 3

]

FHE AEY 7S delste] A2
72 2 o] Carbapenemel A&
7FA 2gA el AHE s s A 7E Colistin
ot} Colistin Bacillus polymyxadl <3 A=
= polymyxin & polymyxin ES sl 21=A4
= ol E ARge] AAlE Ao, HT FAWA
T HFE Qs BA] Aol Hofutar 9l
¥, a8y 7129 ASA T Hatbe P 93
2 wjAE 4 gler Colisting Fgoz <lg
Ao 23 A AHE AAd A7 dde

EAIA o] EA T

[ el

BN 557 2 W7 A2F 9
3 Wore 0|88 G A97h SepebA Aedso)

g} BORSES o83l HEF dxle A
A WA Enterococcus faecalis™l &3 L27rAS
FAAZ 28 B glomt AFA oA

Arg|AAlal B2, EEFEE WSS E S5
93 FFEHs AR A S5 ie
Ve, 5k, R{E 52

oz & AgdFelns
ol 2% FEdoz 3

dedsisinh 99 5Y & dkel 3 4
3 EnT AA Felx Azt o e] 9
873 22 S wekor} aeute urinary retention
At B 2 A o9 el i Acte]

A PREAE F QY 19 A ERBE
AA shlont o, L3, AZ 24 #33)
of U/A A% A% 22zgel AH e o



O 2
o“)_',lOé
o 32 X
K,
X
&%rﬁimjl‘ﬂd
Ay

[
‘ﬁ“rl-ln'
%n&o&l

o2
o fu o
o ol »
ROt

kr

o

e

a4 4

culture & 1dent1f1cation£ =3 dolFF
A e ANE 9F38k9 T, Ciprofloxacin
°M E} thokst CarbapenemAld Ao W
7w A9 Flad o (Table 2).
F 3] F4F A% 9 BAE 1A U
e TRHCE Tt FHE3A B3a o4t
gl ¥ Colistin AH8- gle] 3 225 Alsds}ole.
79 AAZ Qg FAe FA 347F AREgd

o b

ox ME oo © o\
=

L o

H
% 5 AL+ 534 7J<?1?U4WE} %\ﬂﬁ% )
st W) B8 =5 Foo =3 3
Aol 5o o}l o} -2 BleF A2 E Al
A7 e SAe dubdel 8274 A
JRAKN, R, /MESESCR O EIR, MEREES
F2 3280 ol 34 =% °IT H-*; M= <l
g RibkEoZ WEsl 15k
IKECEAERS 2 BEE J& F"r‘*kiﬂ—“— i x
gatet. 27] Awer ARSH FHHEEKGS T
TR <EREIFE> M5 SAsH [BE AT
AE Tage Adbelg Kozl oS o
7y3tst7) lebed snbkel wEAR-S kKSR T
EEm HERFESS A8 S8t BAMS
HARZETT > YoE fris Ahstda”.
=3 e SOwmEe MRS st St
3}033}24

54 9 PAA 2R A AR =

o]}l of

*EH A
S el HAH Folt BEBMECE A
& WAss. ATHe 930sL AT

AAN A Aol 58 F544 gl
AHEeke Aotk ARt A2 BfkE, BELC
7ol FkBis 11@5*%*]731 AT Al T
TERS, (KRRESE AR, BIBEE, GUiikmsh

1048

-
T B

BRI, FIGRIESE G, [ERSHER
e iR, MTEE S ke, R, W
Bk, GilfgeEshe k% EER, B 20
%, fiNER, RSt SRRIGEGEs s HE, &
MRS MAdf, HEURILSHE A, THER
webe A MR EEEel FUkEA A
JRMEFAS =obm il #ilrE, Hamkd 5
AE FAER o] FAA U o]d AW Hlw
sy, fhimsted HKEMME 715 oA
St 2Hg-o] o 7ske Awbelel & 4 9l
o] F AWM 7)Eed fFAELH ALl
EMHELGE A A sl E3
Aoty A or waxl okAle Aw

2R

L

3]

-

A
(<]

o

b 74
o Agesls B BAE L3 9 AT 2
520} 9 1-2802 Bas el AF I
A A 1A S 3480 o Foll FilzkiBiEsH
o 7h Hfoldd 71E Al M HHRAIL
= Ae 94T, o % ga) okeel o2
IREAE o FEAT A4 4R ol
2t ﬁ{]a AT 8 AAE FEekld A%
AL fRALel A7) ARE HE fidT,
| RMEdEse FEE #BEE, SOk
Bk, R, s EERIE. BENmER e
FEHE, I, ;ﬁm?‘f}b ﬂ*‘% ﬁkﬂﬂi[@k JJ:Iﬂl?‘f}b

i —lJ ol *‘ [o rli‘

v}“ ﬁﬁﬁ@% %*E A °1 **5 ;% , ET=

IGEAE G I R e B L i s %»}E}»HL
@fo o},

ol Aol gt} AWl M AEMEE=R <JAlEE
Al Al EAE S NAE S8 HEE s
A7 2= 2 iR EESsE oAlv) F
7he Aol Al <BH - HEEERE > ol
A CEUMEEKE, MiRED R AEE s
A3 5 9lom, o= HRAE Mkt 243

EAAE 4 ook 23 357] HEF Al



HEL . ZEE] - SpA - 2T - 0] - ZIFE] - 2B AIRA - AIME

N FA7I R BEEE) vgel Frhdde 4
N7 RFEEE W@ TR, BERES A
A e, s ksho|ut gk WeEl7b EelsiA =
ke Aol A, Bhel Sl kshe AR, Lk
I RACH A1) ol F A, ol fﬂcﬂfzﬁoﬂ

EEN %3}25
U/A 3 dAsAs B3 349 #2% 23+
o3 2o 79 129 U/A 73’%1]*1 A5t Aol
o8] nitrateZ ¥ YA =T nitrite’t SH2E A
2593, leukocyte, WBCHA9] 348 2 &
& 9l9led, el FHE occult bloodet RBCA
M ZAE FEsE o] F 8Y 29 AMAF
2ol A3 M Adefell A Al U/A 74t
ol A= occult blood, leukocyte =*17} trace A=
2 27] A 7ol wlE o] Al 3AHNT
24 Al B8] WBC 4 =3t 3453k
gx1e] <A A7l gA 3AET 2.9 st
S 347F hssAEA Ag 348E o
1~2312 744 F 2AHAE, ol & B3] 44
34 ARE BldE FE7F AT A} £
datA A% 027 HH FAelddoe Aol
M AR F FAHAR S Hel AR oHd &
Atk vt 2 AlEddt 849 89 U/A AHAIAME
WBC, RBCAH] F7149l A4S Hglom FAd
A8 gt culture & identification ZAFA ©f o] At
e #E A 5§94
3’]% AT & 71}%'4] A E
Alegste] ARA ZAAE B3l A9 34 gl
stk Aol A 997t oldh ol FEZAA ¥
_Hi_
)

rie
ol}.l

U

AA A4S AT o F B FAA B
S U o M B e

A= AZVE 2 4 gdon FF 44 Jee
AN ATARZ $4E S5 A Ao o

-l>

® zAT B4 196 2, ae) Bt
W A7 A8sh SHoz Adse] 4 Az

1. Thomas LH, Barrett J, Cross S, French B,
Leathley M, Sutton C. et al. Prevention and
treatment of urinary incontinence after stroke
in adults. Cochrane Database Syst FKev 2005.
20(3) :CD004462.

2. Sayed W, Adhiyaman V, Chattopadhyay I. Urinary
retention after stroke. GM. Midlife and Beyond
2008:38(7) : 377-80.

3. Kong KH, Young S. Incidence and outcome of
poststroke urinary retention: a prospective study.
Arch Phys Med Rehabil 2000:81:1464-7.

4. Poisson SN, Johnston SC, Josephson SA. Urinary
Tract Infections Complicating Stroke: Mechanisms,
Consequences, and Possible Solutions. Stroke
2010:41:e180-4.

5. Foxman B. Epidemiology of urinary tract infections:
incidence, morbidity and economic costs. Am J
Med 2002:113(1) :S5-13.

6. The Korean Association of Internal Medicine.
Harrison's Internal Medicine. Seoul: MIP: 2006,
p. 962-6, 1871.

7. Lee K, Lee MA, Lee CH, Lee J, Roh KH. Kim S,
et al. Increase of ceftazidime- and fluoroquinolone-
resistant Alebsiella pneumonize and imipenem-
resistant Acinetobacter spp. in Korea: analysis
of KONSAR study data from 2005 and 2007.
Yonsei Med J 2010:51:901-11.

8. Lee WS. Kuigamjungma Baekbyeongchonggwal.
Seoul: Daesung Medibook: 2001, p. 129-32.

9. The Korean Internal Medicine Society of Kidney
System. Korean Internal Medicine of Kidney

1049



HEZS SA0 A= de olF WME CHHUY ST

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

System. Seoul: Koonja publishing company: 2011,
p. 24, 147.

Heo J. Dongeuibogam. Hadong: Dongeuibogam
publisher: 2006, p. 344, 345, 354, 357.

Han JW, Yim YN, Ko HY, Park JS, Jung
SM, Park JH, et al. Two Cases of Oriental
Diagnosis and Treatment at the Patients with
Urinary Tract Infection. Aorean J Oriental Int
Med 2004:25(4-2) :373-82

KO JC, Park JY, Jun CY, Han YH. A Case
report of paralytic ileus and Urinary Tract
Infection with cerebral infarction. Aorean J
Oriental Med 2001:22(3) :471-6.

Hwang YK, Kim WI A Case Report of
Bankibokryeong-tang on Antibiotic Resistant
Urinary Tract Infection of Cerebral Vascular
Accident Patient. Herb Formula Sci 2015:
23(1) :141-50.

Maki DG, Tambyah PA. Engineering out the
risk for infection with urinary catheters. Amerg
Infect Dis 2001:7(2) :342-7.

Cowey E, Smith LN, Booth J, Weir CJ. Urinary
catheterization in acute stroke: clinical realities.
A mixed methods study. Clnical Rehabilitation
2011:26(5) :470-9.

The Korean Society of Laboratory Medicine.
Laboratory Medicine. Seoul: E Public: 2009,
p. 15, 487.

Kang CI. What's New in the Management of
Bacterial Infections in the Era of Multidrug-
Resistant Bacteria? o Korean Soc Transplant
2013;27:81-6.

Papp-Wallace KM, Endimiani A, Taracila MA,
Bonomo RA. Carbapenems: Past, Present, and
Future. Antimicrob Agents Chemother 2011:
55(11) :4943-60.

Falagas ME, Kasiakou SK. Colistin: The Revival

1050

20.

21.

22.

23.

24.

25.

26.

21.

QTN SR 17

of Polymyxins for the Management of Multidrug-
Resistant Gram-Negative Bacterial Infections.
Clin Infect Dis 2005:40(9) :1333-41.

Kim SY. Kim JH, Yu KY, Lee HS. Jeon IH.
Kang HJ, et al. Synergic Antimicrobial Activity
of Scutellariae Radix, Coptidis Khizoma and
Salicylic Acid Combination against Ascherichia
coli and Pseudomonas aeruginosa. Korean J
Oriental Physiology & Pathology 2014:28(4) :390-5.
Ryu JY, Park YJ, Kim HS. Antibacterial Activity
of Fermented Korean Medicine Against Multi-drug
Resistant Pseudomonas aeruginosa. Korean Society
for Biotechnology and Bioengineering Journal
2011:26:543-51.

Gong TX. Curative Measures for All Diseases.
Beijing: People’s medical publishing house:
1980, p. 201.

Chen ZM. Compendium of Excellent Treatments
For Women. Beijing: People’s medical publishing
house: 1996, p. 628-9, 1978.

Shin MK. Clinical Herbal Material Medical.
Paju: Younglimsa: 2006, p. 172, 195, 223, 240,
252, 260, 265, 279-80, 284-5, 372, 400-4, 411,
431, 520, 528, 643, 650, 749, 822, 83l.

Han JH, Kim KY. Pharmacology of Korean
Medicine. Seoul: Euiseongdang Publishing Co:
2008, p. 125-8, 187-90, 359.

Oriental Obstetric & Gynecology textbook publish
committee. Oriental Obstetric & Gynecology
(I). Seoul: Jeongdam: 2001, p. 229-34.

JW Baik, YC Hsia, HS Yeo, JH Park, YK
Choi, HY Ko, et al. The Relationship of
Differentiation of the Pattern Identification in
Stroke Patients between Acute and convalescence
Stage. The Korean Journal of JoongPoong
2008:9(1) :14-8.



