CHAPTER 1V

RESULTS

1. Prevalence of K. pneumoniae

During the 6 - month of ,/ é among 22,278 clinical specimens

, 140 (2.94%) and 185 (2.21%),

unne respectively. Thirty -

2000) (76)

LR S T —"

lactamase producmg strains by initial screen test according to’ NCCLS, 2000.
Hundr%ﬂﬂw’lxa &ncﬁtmucmtfel g Eﬂlﬂrﬂu@lﬂ. pneumoniae.
Among them 26.7% were isolated from blood, 37.9 % were from sputum, and 27 %
were from urine. None of them was isolated from feces of healthy adults. as shown in

the Table 4.2.1 and 4.2.2, accordingly.
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There were 123 suspicious ESBL producing isolates according to NCCLS
criteria for detection using either one out of the three recommended cephalosporins..
The number of suspicious ESBL producing K. pneumoniae isolated from the clinical

specimens in relation to the antimicr\t"

T f ents used in the test were shown in the
Table 4.3. \}3 | /7//
= Z

T — -
The positive test ' “ ing isolates tested by only one

drug either ceftazidim

\

observed in 11 isolates
while the 8 isolates ; : r h;@s which included either
ceftazidime and cefot it one or cefotaxime and
ceftriaxone. 104 isolates which included ceftazidime,

cefotaxime and ceftriaxone. According to S, total 123 isolates were suspicious

ESBL production. ) S S I

1 - il
3. Extended spectr]m B - lactamase (ESBL Pproducing

| ‘a LY
K pemumon kSR A 4 (NEC TS 200) (76
The 123qius icious ESBL pfoducin K. prieumoniae wer rmed for the
ESBL ;%dﬂn’;] aﬁsﬂsﬁgm “ﬁsll;amﬂfj :j} ry test (The

combination disk method ). None of the 11 isolates which were screened by one

antimicrobial agents for the suspicious ESBL producing K. pneumoniae were

confirmed as ESBL producer and neither did the 8 isolates which were screened by
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only two antimicrobial agents. In contrast, 100 out of 104 isolates were confirmed as
ESBL producer. Therefore, the most concordant result was obtained between the
initial screen test using all 3 antimicrobial agents and the phenotypic confirmatory

test as shown in the Table 4.4. There was only 4 suspicious ESBL producing

organisms by initial screen test not be confirmed by the phenotypic
confirmatory test while the 1% the test using only one or two
antimicrobial agents, res ereiot c ESBL producing

K. pneumoniae.

producing K. pen from the E. BL screen
Number of the confirmed -;:;: m B - lactamase producing

K. pneumoniae detected by E -

i o

The number of ESBL producing K‘gneumoniae detected by E - test ESBL

strip  were nﬂ%@f}%ﬂnﬂ@w & rld‘;]o‘fiuspicious for ESBL

producing K. pneumomae detected ﬂ initial screefi*test usm three drugs.

The sl W babaly bl e bk et e was e

There were only 71 out of 104 suspicious ESBL producing K pneumoniae were

confirmed by this method. In addition, the detection by E - test ESBL strip showed
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the limitation in the isolates from sputum and urine that the MIC values were

undetectable in 33 isolates as shown in the Table alll6, allI9 in the appendix. III

5. Percentage of the antimicrobial susceptibility of the extended

spectrum J - lactamase pro\\"lfﬁ/meumomae
The percentage o@

ept1b111 nded spectrum B - lactamase

ai st M1al agents were tested. The

producing K pneumoni

MICs values were detéc

paper-disk test, showeaf' )¢ e suﬁeptible to gentamicin, 71%

to amikacin, 16% to tobramycin, 67% to giprofloxacin and 38% to trimethoprim-

sulfamethoxaz@ udﬁll g mlEJNm m &Ita 'Q)lj 4.7.2 which showed
. ’iﬁ’]ﬁ iPI2E P11
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6. Suggestive phenotypes of extended spectrum 3 - lactamase

producing K. pneumoniae according to their activities

Three different groups of ESBL producing by K. pneumoniae isolates based
on the MIC values of ceftazidime and cefotaxime were shown in the Table 4.8.
The criteria for typing of the E§B\\chded by Livermore, DM and
Williams, JD (80) as shown Ml; Mﬁ pppendlx IV. The details of the

MICs of each isolatewy. v “.‘%ﬂv& alV5, alV7 in the
appendix IV. There w \@tc}ﬁKMICs of ceftazidime and

isolates produced “Broad” type

\ i
groups of isolates whicﬁ wel 1S nd rnnna activity type I ( MIC of

both CAZ and CTX were <32 pg/ml ) and type II ( MIC of CAZ > 32 ug/ml while

CTX <32 pg/n@‘ uﬂ@; nﬂtml:aﬂng I;li\jy t;pe I and as many
= S R T T T TT8 YA g o

characteristics should be performed before more definite conclusions could be made.
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7. Genotypes of extended spectrum B - lactamase producing
K. pneumoniae by pulsed - field gel electrophoresis ( PFGE )

All 100 extended spectrum B - lactamase producing K. pneumoniae were typed

by PFGE as shown in the Table 4.9. There were as many as 86 different pulsotypes

at most that were in th

J

AU INENTNYINS
ARIANTUNNINY I
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Table 4.1 Total number of K. pneumoniae isolates from various clinical

specimens and from the feces of normal persons during August 2000 to

January 2001
Month Blood Sputum Urine Feces
(9075)* w4757 (8346) (100)
August 8 ;w L 24 ND
September 6. /’@E , 18
77/ NS N ’
| PN
December I I £ﬁ ?\\\\\ ND
January ND
Total l %ﬁ n\\. 185 36
(0.83% ) ’ (2.21%) (36%)

L
e s

*( ) =Number of total s

ND = Not done Vi ’

El . 2
ﬂ'HEJ’J’VIEJVlﬁWEJ"Iﬂ‘E
ammmm UAIINYAY
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Table 4.2.1 Number of suspicious extended spectrum p - lactamase (ESBL)

producing K. pneumoniae * isolates from various clinical specimens based on

NCCLS initial screen test

Specimen No. of Klebsiella Suspicious ESBL

pneumonate isolates producing

%\ //) Klebsiella pneumoniae
\\, /J (%)

Blood 20 (26.7 )***
Sputum 53 (379)
Urine 50 (27.0)
* ESBL screening test }Qﬁamdlme or cefotaxime
or ceftriaxone
** Percentage from total 436
*** Percentage from the total | K:ﬂé‘iv neunion " V:-'- lated from each type of specimen

B - lactamase (ESBL)

e e

producing K. pneumaoi iae * jsolates from feces of noﬁxal person based on

Mn““ﬂﬂ;ﬁﬂﬂﬂiﬂﬂ”ﬂi

Speci No. of Klebs:ella Suspicious ESBL
WIANTT ¥ T
aq mﬂm\:‘? EIK:Lsg;a Ppneumoniae
(%)

Feces 36 (36.0%)** 0
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Table 4.3 Number of suspicious extended spectrum [ - lactamase (ESBL)

producing K. pneumoniae isolates from various clinical specimens in relation to

the number of the antimicrobial agents tested

Specimen Number of suspicious ESBL producing Klebsiella pneumoniae
One All three*** Total
antimicrobial | antimicrobial® | Antimicrobial
N
agenttest | agents test | agents test

SBlood / /l:ly//“\\\\\k‘ ;1 :

= 2NN |

S/ 35 7\ \N
* On::agent : ceftazi A@E ‘\

RG —— X
| |
*** Three agents : ceﬂzidime and cefotaxime and ceftriaxone

AUEINENINYINT
ARIANTUNNINY Y
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Table 4.4 Number of extended spectrum f - lactamase (ESBL)* producing

K. pneumoniae isolates from various clinical specimens determined by

phenotypic confirmatory test as compared with the initial screen test

Specimen Number of Comparative number of ESBL producing
suspicious ,- ated determined by 2 different tests
ESBL - | Initial S¢te€a"[ Initial screen | Initial screen
prod by ehly ¢ by two by all three
K.pneumg i g_u icrobial | antimicrobial
/ en etns agents
Blood I 2 02 14/14
llﬁ 4
Sputum l & 42/42
Urine . 44/48
Total 123 o= 100/104
* = Number of ESBI.(ﬂoducerﬁ Tt test /

ﬂumwmwmm

ammnmum'mmaﬂ
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Table 4.5 Number of extended spectrum [ - lactamase producing

K. pneumoniae isolates from various clinical specimens determined by E -test

ESBL strips* and the initial screen test

Specimen Number of Comparative number of ESBL, producing

suspicious isolated determined by 2 different tests

Initial screen | Initial screen
by all three
antimicrobial
agents
Blood 14/14
Sputum 33/42
Urine 24/48
Total =0k 71/104
*E —test ESBL stripfr'fTX/—C#'I%% 7L
** = Number of ESE :i odt strips / Number of

I
isolates determing by initial screen test

AUEINENINGINS
AMIAN TN INYAE



Table 4.6 Antimicrobial susceptibility of extended spectrum p — lactamase

producing K. pneumoniae isolates from each clinical specimen against

cephalosporin and imipenem detected by E -test

Number of susceptible isolates ( Percent )

Specimen CAZ CTX

CRO CXM FOX IPM
Blood (14) 1 14 14
(100) (100)
Sputum( 42) 4(; 42
(95.2) | (100)
Urine(44 ) 36 44
(81.8) | (100)
Total (100) 920 100

* CAZ= ceftazidime, CT

CXM = cefuroxime, FQ X-=celoxitm, TPV

-

_.v

]
AUEINENINGINS

ARIANTUNNINYIAD




Table 4.7.1 Antimicrobial susceptibility of ESBL producing Klebsiella
pneumoniae isolates from each clinical specimen against other groups of

antimicrobial agents besides beta - lactams as detected by agar disk diffusion

method
Number of susceptible i 1lates( Percent)
Specimen :ﬂf ' r 3 CIP SXT
Blood (14) 8 6 6
‘ (429) | (42.9)
Sputum (42) -. * \\\"‘ y 32 21

NA( 76.2) (50.0)

Urine (44 ) : 3R \‘ 29 11

(65.9) (25.0)

Total (100) 67 38

*GN = gentamicin , A

CIP = ciprofloxacin ;-8

AUEINENINYINg
ARIANTUNNINGINY
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Table 4.7.2 Antimicrobial susceptibility of non - ESBL producing
K. pneumoniae isolates from feces of normal person against other groups of

antimicrobial agents besides beta - lactams detected by agar disk diffusion

method

Number of suscepfi

Specimen

GN

Feces (36)

T I3
(1

isolates ( Percent)

CIP

Zi

SXT

— 36
(100)

36
(100)

AULINENTNYINS

AN TUNMIINGAY
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Table 4.8 Distribution of phenotype of extended spectrum - lactamase

(ESBL) producing K. pneumoniae

Suggestive Urine Sputum Blood Number of
| isolates
Broad type 16 3 32
Ceftazidimase 3 3 13
Marginal - 0,- 0 0
Undetermined 1 5
Type I V-
Undetermined S 0 50
N
Type 11 | ‘“:

AU INENTNYINS

ARIAN TN INGAE




Table 4.9 Pulsotypes of extended spectrum f - lactamase producing

K. pneumoniae isolates from various clinical specimens

Pulsotypes and subtypes Codes of isolates Number of isolates

1 KB012, KB013, KB014 3

2 KS 32, KS036 3

o

3 N 2

4 0 ' 2

5 K& 0 )

- \
6 . KUOH, 2
"
7 - - ] - 2
P -]
8 RCAE! 1
(R r R
8a , 1
= .‘fff,_} w4
9 : 1
9a - 1
0 i
9b - KU028 ) 1
¢ o/
10 1
T0a = . K033 ¥ I1
WO o dxmtort 4 TTO) 1o Th
q

12 KB003 1
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Table 4.9 (cont.)
Pulsotypes and subtypes Codes of isolates Number of isolates
13 KB006 1
14 09 1
15 / 1
16 1
17 1
1 ' 1
8 & ,‘-j. ‘
19 | 0 1
& [i A \

20 41--KS00 1

BEEC)
21 Ll 1

{ T

22 = 1

=i ..‘d_,.."'p‘_.___ﬁ -
23 1
24 1

29 KS020 1
30 KS021 1
31 KS022 1




Table 4.9 (cont.)

78

Pulsotypes and subtypes Codes of isolates Number of isolates
32 KS026 1
33 28 1
34 1
35 = . 1
36 1
37 i > 1

PRy )
38 . =80 1
» JONA
39 #4<K8037 1
BYE)
40 Jt*ﬂff?. 8 1
a1 = 1
LRI
42 1
43 s = 1
44 - KS042 - ]

¢, Y,
I ‘45ﬂ1|E|;j7|E]WﬂE|’|ﬂ‘j I

T E S — U 1
q

78 KS046 1

5 KS047 1

50 KS048 1
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Table 4.9 (cont.)
Pulsotypes and subtypes Codes of isolates Number of isolates
51 KS049 1
52 52 1
53 : 1
54 e U ' 1
55 SS 1
56 4 ;; 1
= .
57 = Kyo07 1
» 8 &
58 +.-KU008 1
P
39 Ll RU010 1
60 S I
Lo AN,
61 \ 1
62 1

67 KU024 1
68 KU029 1
69 KU030 1




Table 4.9 (cont.)

80

Pulsotypes and subtypes

Codes of isolates

Number of isolates

B LEGAI

70 KU034 1
71 KU035 1
72 036 1
73 ",/J 1
74 U : 1
75 7039 1
76 s 1
3’\5 i
7 T~ KW0 1
(e
78 1 KU04 1
o
79 K 1
80 e 1
"‘:n-"..wd'.,_.} ly
81 1
82
— )
¢
84 |
g5 o
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Figure 4.1 Compansen of PFGE of whohlaj-l c;HDNA fiom ESBL producing K.
pneumoniae isolates diéested with Spe L. The pulse time was 10 to 20s at 6 v/cm and
runtime 22 h. Lane 1 shbwed the lambda ladder ( molecular marker ). Lane 2-15
showed the PFGE patterns of isolates from blood. Lane 2: | pulsotype 11, Lane 3:
pulsotype 12, Lane 4: pulsotype 13, LEane 5: puisotype -, Lane 6: pulsotype 3, Lane 7
-9: pulsotype'1, Lane 10: pulsotype 3, ‘Lanell: pulSotype 15, Lane 12:-pulsotype 16,

Lane 13: pulsotype 17, Lane 14: pulsotype 18, Lane 15: pulsotype 19
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Figure 4.2 Comparison of PFGE of wholej.'-'éc}l DNA from ESBL producing
K.pneumoniae isolatdcrd’igested with Spe L. The pulse time was 10 to 20s at 6 v/cm
and runtime 22h. Lane 1,15 showed the lambda ladder ( molecular marker ). Lane 2 -
14 showed the PEGE, patterns-of isolates from.. sputum,: Lane, 2;-.pulsotype 19, Lane
3: pulsotype 20, Lane 4: pulsotype 21, Lane 5: pulsotype 22, Lane 6: pulsotype 23,
Lane 7: pulsotype 24, Lane 8: pulostype 25, Lan¢ 9: pulsotype 26, Lane. 10: pulsotype

27, Lanel 1 pulsotype 28, Lane 12: pulsotype 32, Lane 13: -, Lane 14: pulsotype 5
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Figure 4.3 Comparison of PFGE of whele ~cell DNA from ESBL producing

K.pneumoniae isolates digested with Spe 1. The pulse time was 10 to 20s at 6 v/cm
and runtime 22h. Lane 1 showed the lambda ladder ( molecular marker ). Lane 2 -15
showed the PFGE patterns of isolates from-urine i Lane 2:  pulsotype 8, Lane 3:
pulsotype 54, Lane 4: pulsotype 55, Lane S: pulsotype 56, Lane 6: pulsotype 57,
Lane 7:opulsotype 58;, Lané 8: 'subtype 8a, Lane Y:pulsotype 99,. Lane 10-11:

pulsotype 6, Lane 12,14: pulsotype 7, Lane 13: pulsotype 60, Lane 15: pulsotype 61
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