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Drug resistant K. pneumoniae is a drug resistant strain that causes
pneumonia, urinary tract infection and infectious disease in the hospital.
It is the most common cause of death in the 10" Public Health Region.
Antibiotic testing results will help medical treatment to reduce deaths.
To study the relationship between sex, age, ward, specimen, type of
organisms, antibiotic test results, length of hospital stay, intubation and
the likelihood of death of patients infected with drug resistant

K. pneumoniae.

Retrospective study

The population was 766 K. pneumoniae infected patients. Research tools
were ward, specimen, type of organisms, antibiotic test results, length
of hospital stay, intubation and the likelihood of death of patients.
The statistics were number and percentage. Studies on the correlation
analysis of variables. Statistical analyses were Chi Square Test,
Phi correlation, Cramer'V and Contingency Coefficient.

1) 59% of the patients were male, 55.6% were over 61 years, the length of
hospital stay less than 10 days was 38.9%. Admitted in the medicine ward
56.1%, 68.4% were sputum samples, 42.9% were intubated and died
27.6%. 2) K. pneumoniae is susceptible to Netilmicin, Amikacin, Meropenem,
Imipenem, Doripenem, and Ertapenem. 3) Most of the fatal patients were
male 60.1%, over 61 years old 59.6%, hospitalized at the medicine ward
51.3%, 70.4% of Samples testing were sputum and tracheal intubation
59.6%. 4) Death of patient was related to sputum sample for testing,
and intubated while admitted at the medicine ward statistically significant.
Patients who died from drug resistant K. pneumoniae infections were
patients who have a sputum sample for testing and intubated while
admitted at the medicine ward significantly.

Drug resistant K. pneumoniae, length of hospital stay, tracheal intubation,

mortality.

a

Isanwolulsimervaldutgmididgd  Tulsmenviadwaunn Saduawmspiliennisees

WetudugUaeidisunisineilulsmervia wae  gUeiinnuunsedu viedesininwieiniseyly

ansanuldlulsmenuiannseiv ludssmed  Tssmenuiawudu uenaniidelsaiiduavnves

WoundnazUsesmanmdsiauluneazdl  nsiaelulsanervialadnisimuinisnesn

erumsnugtheiagelussniadisunsinundy  Wuanndu msldendugatnlunssnulsaiaige

U7 38 atuil 3 fugneu-Sunnau 2566

Vol.38 No.3 September-December 2023



MIasnMsumdlsmeuiaiaziny giuns yisud

MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS
lilonanininderesuiutunnaduiesing
141 afinrinmsfidelsadnalnnsususuioatson
wazifloidoroeniiiinisunsnszane asiililonia
dndAndatiintu mesnventu aldegetude
Mnmsedugadniiilldedlutiagiuivszaviam
anad Lﬂuﬁzgmmﬁﬁmsﬁﬂuﬁu’ﬂaﬂLw%miamﬁu
nsrediudenesilififufugn ewndelsn
Weffimsusush fesoendugadnadianieg iioms
gjsan”

HoRende nneilileuvadisodadiu
1UFTuy Sadullgmitddymenisunmg uas
arsnsuguinlanmisemelng® Hearnay
danansenulaensedanunIndinessev1vu
o K pneumoniae Li‘]uLLUﬂﬁL'%aﬁag"luéwléima
LifeliiAnsunsie® e K pneumoniae 1o
é’umwlﬁﬁavi’fwédauﬁm Y949719N18 91N
nsfndesunsdluen nazmneilaanne aues df
A1 LH0A LAZUIALKE aﬂﬂwsﬁuagﬁuﬂizLﬂwmaa

AshnLge®

mmiLLaxmmquLLiwmmiamLs’??a%
LLmnmﬂlﬂiuLMamwﬁuagﬁ’w‘f'n,l,mq“uaaﬂﬁamgga
MnmsAnwAeuninuIn We Klebsiella spp.
Hunguaadniiduaimmuedsafindolulsmeiua
wnfigelussmealnedadonguiiinisimuinis
Aoenfiusnniulugaadudiidiuan ildnsdnund
Aldseifiutunardeddnaumdulumsiinge
Tuualy nmsuddgmilsamidelulsimenuiadia
flgnfie nseuAn wazmstestuiiletesiuneou
m@gmiai%l,ﬁmﬁﬁu wazilefimsneauimunisin
Folulsmeunaiatuuds aviegdlsiiediin
AsAmLgetug LLaz%’ﬂmQﬁmL%@Iﬁm&ﬂ'au%
LLWi'ﬂismaL%alﬂzjﬁ?iu win1sAIuANuaENsUeiuy
Usraumnudnsaldiudecenfoninusauileves
yaansyndelulsmeiuiaiaunms ne1uia
Wwithimnihe Wensmue Yesdufifiuszansam
wazdsBu msAnuilsmeruiafians wugdRnisel
mﬁm‘ﬁa Carbapenem-Resistant Enterobacteriaceae

(CRE) drulvgynuluimandgeuazlungueny

110 60 Tl vegthefiwusnniignite viediae
9183NIIUNVTOLAY 48.6 S09a%1 Fafaunssuuas
gUrgntdnnudesar 29.7 uaz 16.3 auedsu
ﬁ?LLMﬁJﬁWUﬂ’]i@@L%@iﬂﬂﬁ@ﬂﬁa maputaanie
INNITANFIYAIUNUS 088 56.8 50983U1AD
Vansniaunnnisldiesesaemelanulesas 29.7
Fenelsafinudwlng fe K pneumoniae wu
Sawar 72.9% msfinwlulssmeansgeninimuii
Tsadeauan K. pneumoniae Wunsindadeuss
wardaudaglasunssnwregnuvugay wanshn
doluvenilfdeinlhidedinladosay 30-50
msnensallsainazudadugeenguasiiifigiduiu
UNNTOY LLﬁLwir;:iﬁiam%%mﬁﬁmzﬁmsv‘fmumaaﬂam
funnsewaznisil uirfonaldinanduieu®
maﬁnmé’awé’nmié’ﬂLauaﬂL%aU%Lamﬂiw?jaﬁma
Fudnvesuasfidrsunisinu unungvaslu
nquarulan fe w1dn lsaneruraAIaszing
Soriarsaziny sEined W.A.2560-2562 S1UIUT AL
238 518 ‘wmfﬂmemstnﬂ'hmezﬁqmﬁdqmm%a
wuafideidedinunniign fe K. pneumoniae
fovay 31.1 Tuneusnwilulsmenuia wie 6.3 5u”
Q’ﬂaﬂiiﬂﬁamé’ﬂLa‘ummmiﬁmL%@iubqwmma
ar$51l engede 65 U Jovar 54 Wumane
ALlsYgIUYRITEEELIAINTTUBULTINYIUIA s 21 T
NawaL%ammammwuL%yaaumqqqm Ao
K. pneumoniae So8ay 31.2 §n31n15A0en
Ceftriaxone m'EJL%UEJ K. pneumoniae Wag
K. pneumoniae Extended Spectrum Beta- Lacta-
mase (ESBL) Winfiu Soway 1.3 uag 85.7 MUaIAU
é’mwmiﬁam Imipenem ﬁiaL%EJ K. pneumoniae
uag K. pneumoniae ESBL winfiusasay 0 uag 6.3
muaaU ensnsidedinlulsameruiavesyiiy
Ao Seway 29.4% ansenuduiulsagegaveiie
W@etin Tssnerviaasasiny UszanUeuuseana
2561-2563 Julsavendniavanidenuaiiie
(Bacterial Pneumonia) Segay 27.4 27.2 uag 25.2
U wariisenuide K. pneumoniae e

U7 38 aduit 3 fugreu-Sunay 2566

Vol.38 No.3 September-December 2023



Wahiaen Klebsiella pneumoniae fiulamdlumadedinvesfiielsmeutaniaany

Drug resistant Klebsiella pneumoniae and the Likelihood of Death of Patients at Sisaket Hospital

¥

eeniluaivgnisidedinundiaeluungunin
7l 10 meifuilfaiaqusvasdiftodnuanudinius
294U998AUR199 19U funwenisinide
SLYLLIAUDUSNWINGIUNG Laznslaviadieamela
ﬁﬁmam'amﬂ%a%%mm@ﬂwﬁ@m%a?ﬁyam
K. pneumoniae \erdutoyalsiunme i mhiidu
550Gy wazyARaTiAeItes lunsussanduiug
Tiusgavuns1uiaistesiudledivasnds
MNNsBaLdoRenn nsdinRndoResud@5a
MNUNIT BN UIaieIsann1sdedinle
p8195IAETY

%

I3
nOUILEIA
WeAnwiAuduRusveIlaten1umneg
vaagUle (ina 01y vegUle fiegeddingia
wHinuodTeReT Nan1INAFeUETUTILE STUEI
nsuausnwIneIuIa nslavietieniela) inLve
& . o o Aa v
faen K. pneumoniae fiulan1ansidedinvesiiae

a v -4
UYIUANN

1 & & A4 aa o

Wohoen fe WenfesoaUfTuy Tnnu
| ~ v & a4 1 XA vy o | a &
seenmedudwisedndals vinlrlimeannisinge

= XA ' A A o

warillomaunsideseenludaudus Inenalniithan
dgnsheentuinlivateanivg wu n1sldenuitue
yn/desiulunseliivangay annwIndeunse
o a o & v
daruUnNoFe 1 UuRu

F9819E9E@INTID (FL1989N155nLYD)
wnefls ddildanddihe Fahandiesduaubnles
wndwmsIviel iR ieUseilunzguam
Aadelsa waziialglun1sakunIsSNwINeIUIa
oA Jaanny @ 8o FRANdINNLNe Lay
YIARNRRIDINTIINNY

ad
A/N3ANN

\WoRee1 K. pneumoniae fiulenialunis
deoTinvasfUaslsmetuvaasasiny {un1ide

[

LUUSDUUNAS LaaddsnsAnwInal

VEALAISNTT

1. Uszrnsuazauindied1eiild@nw
naushegaansAnyidoaded Ifnmasiurm
Joyadoundannlusunsy HIM Pro uazlusunsy
MLAB &3l

1.1 ﬁﬂ@ﬂﬂﬂﬂﬁﬂaanﬂiWBﬁmw%’u
Ms$nwilsameunaniazing saumiioutuil 1
unsAn GeTudl 31 Sunan w2564 waziing
msneideandsegnsdsdmse W K pneumoniae
fausnausn (ilduentinseiigiaedunisinde
uanlsamguravselulssne uia)

1.2 N1THUTEYELIAINITUBUTNYN
werwa avulanisiiveululsimeuiaiasing
ity

1.3 deyanisldviedlenielanas
n151ded3n zdunniteiacteyasiaves
mslavietiemelanazmsidedin lussuunyszidou
IsanenuarsasIny

14 nadififtenedetulingiade
vanesumis ashsulsiitinansinzdenoun
InTenteya

1.5 nsiivdeyavedties aufivdoya
veffasfinanunamzdenoulnseidoya

1.6 MsAmnuuuafegemglungy
G*Power 3.1.9.4 lagl¥n1snnaouauufgIuLuy
A09N A1 Effect size = 0.3 woavl = 0.05 uag
power = 0.95 lpvuinsieg9ee19tioy 134 518

17 nsinwidlesunssusesasesssy
PnlsmeIUaRTazny laailasin1side 031/65E

U7 38 atuil 3 fugneu-Sunnau 2566

Vol.38 No.3 September-December 2023



MIasnMsumdlsmeuiaiaziny giuns yisud
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

Bnsiiudeya

yhmafudeyadihednide K pneumoniae
NUINIL HIMPro waglusunsu MLAB lneniu
MINTINEOUNNELTIINGY 3 AU Usznouse uwnd
werv1a wazdnmadanisunmed Tnedeyaiiiu
Usgneusne ne 81y veiie Megededansia
¥inveadionesn nanisvadeUsURTILE Szazam
n1suausnwINEIUIa Msldvierieniely uas
nsideTIn

n’liLLiJaNamigaﬂ'meL%a K. pneumoniae
Alunsinund fneandoaded o

1. ESBL Muwﬁﬂlﬁ?}l@ K. pneumoniae i
dru1sndssoulad Extended Spectrum
Beta- Lactamase titgluvhanenivessnufiue
vl 1wy eituiday

2. Multiple drug resistance (MDR) #3188
{0 K. pneumoniae fnamansamaviosufoing
wuihdesesiTuredetiosaungu Tneideas
Fosraremnuiia fvhnsmageulungudy

3. CRE muneaide K pneumoniae N&x
MDR ﬁ@?@@iaaﬂumﬁu carbapenem (imipenem,
meropenem, Ertapenem iag doripenem) 9E DY
1 9iin wazazdosheresilungu 3° generation
cephalosporins ﬁﬁwmsmmaauﬁgwmﬁw

4. Colistin Resistant Organism (CoRO)
Ny MDR wanediaidio K. pneumoniae nda MDR
finestoen Colistin

5. CRE_CoRO wmaﬁﬂl,%’a K. pneumoniae
ngu MDR finesesilungy carbapenem uag

Colistin

N15ATIZYdaYA“?

H33elJadiRieanssoun (Descriptive statistic)
Toiun dwau Sevay Tumsiinsigideyaimly e
91g WofUa8 §1981589d9M599 wANITNAFEY
U Ty sreraIMIUeuinIMeIUIa N15ld

eiemela waznsidedin lun1simszvianu
duiusuestiadusuine o1y vierne Meehds
4979 wilnvestonosn HaN1IVAADUEIUHTIUE
SLELLIANITUBUSNWINGIUIG NSlaviadiemela
AulanianisidedinvesUreldatiiinsey
Chi Square Test, Phi correlation, Cramer’V lLag

Contingency Coefficient

NAN1SANEN

nsAnuTenoe K pneumoniae U
lomalun1sidetinvesfiielsaneuianiasing
Junsideuuudounds mafiusivsudeyadiae
fisnide K pneumoniae 91nlUsunsy HIM Pro
warlusunsy MLAB sausiouiuil 1 unsiau fe
31 SuAN W.A.2564 U 766 18 Waviveya
fldmaaeunisnszanevesdoya waglduiuudly
Yoyalvinsnszaneduund udrhdoyaildly
Tsrzineadalagldlysunsudnusogunisads
SPSS/PC léinanail

a1nnsAner wudnddaediulng i
wAvIeTegar 59 81gu1nnd1 61 Usesas 55.6
STUTIAINITUBUSAWINYIVIAURENTY 10 U
Jogay 38.9 gUrsuauinwineruialuverUle
91g3NTIUIINTIgnIeLas 56.1 fetiEsdnsIe
Wuaunzdesay 68.4 dUaeldvieyagnmela
foray 42.9 Fedindesay 27.6 (151991 1)
mMsAnweiavesdensen K. pneumoniae WU
Lﬂul,%a K. pneumoniae, MDR Ay 52.5,
K. pneumoniae, CRE Sovay 24.2, K. pneumoniae
ESBL Se8ay 21.6 (151391 2)

U7 38 aduit 3 fugreu-Sunay 2566

Vol.38 No.3 September-December 2023



Wahiaen Klebsiella pneumoniae fiulamdlumadedinvesfiielsmeutaniaany

Drug resistant Klebsiella pneumoniae and the Likelihood of Death of Patients at Sisaket Hospital

Table 1 The information of patients with drug resistant infections K. pneumoniae

Patient’s data n (%)
Sex: Male 452 (59%)
Female 314 (41%)
Age (years)
<20 16 (2.1%)
21-40 82 (10.7%)
41-60 242 (31.6%)
>61 426 (55.6%)
Length of stay(days)
<10 287 (38.9%)
11-20 180 (24.4%)
21-30 111 (15.1%)
>31 159 (21.6%)
Ward
Medicine 430 (56.1%)
RCU/ICU 143 (18.7%)
Surgery 118 (15.4%)
Others 75 (9.8%)
Specimens
Sputum 524 (68.4%)
Urine 133 (17.4%)
Blood 59 (7.7%)
Pus 32 (4.2%)
Others 18 (2.3%)
Intubation 315 (42.9%)
Death 203 (27.6%)
Table 2 The information of drug resistant K. pneumoniae
Organisms n (%)

K. pneumoniae, MDR

K. pneumoniae, CRE

K. pneumoniae, ESBL

K. pneumoniae, CoRO

K. pneumoniae, CRE_CoRO

402 (52.5%)

185 (24.2%)

166 (21.6%)
7 (0.9%)
6 (0.8%)

wan1snageufueUiiug wuinte
K. pneumoniae fimalaneen Netilmicin, Amikacin,
Meropenem, Imipenem, Doripenem Wag
Ertapenem $awaz 100 99.8 83.3 82.2 78.7 Uag
78.2 AUy AosioEn Ampicillin, Cefotaxime,

Ceftriaxone, Ceftazidime, Cefixime, Cefepime,
Levofloxacin, Piperacillin/Tazobactam uag
Amoxicillin/Clavulanic Acid $9g/az 100 100 97.8
93.3 85.1 75.4 72.9 64.8 Wag 60.5 MUA1IAU
(P97471 3)
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Table 3 Antibiogram of drug resistant K. pneumoniae

Levofloxacin

Antibiotics Susceptible, n (%) Intermediate, n (%) Resistant, n (%)
Ampicillin 0 0 2 (100%)
Amoxicillin /Clavulanic acid 161 (21.0%) 142 (18.5%) 463 (60.5%)
Piperacillin/Tazobactam 140 (18.4%) 128 (16.8%) 494 (64.8%)
Cefoxitin 0 1 (50%) 1 (50%)
Cefotaxime 0 0 2 (100%)
Ceftriaxone 16 (2.1%) 1(0.1%) 743 (97.8%)
Ceftazidime 42 (5.5%) 9 (1.2%) 707 (93.3%)
Cefepime 100 (15.2%) 62 (9.4%) 495 (75.4%)
Cefoperazone 312 (40.8%) 201 (26.3%) 252 (32.9%)
)
)

92 (12.0%)

116 (15.1%)

558 (72.9%

Cefixime 93 (12.2%) 21 (2.7%) 650 (85.1%
Gentamicin 1 (50%) 0 1 (50%)
Amikacin 764 (99.8%) 1(0.1%) 1(0.1%)
Netilmicin 2 (100%) 0 0
Ertapenem 597 (78.2%) 6 (0.8%) 160 (21.0%)
Imipenem 606 (82.2%) 76 (10.3%) 55 (7.5%)
Meropenem 637 (83.3%) 29 (3.8%) 99 (12.9%)
Doripenem 603 (78.7%) 72 (9.4%) 91 (11.9%)
Tigecycline 1 (25%) 2 (50%) 1 (25%)
Colistin 0 753 (98.3%) 13 (1.7%)

miﬁﬂmszj”a;gammlmanL%aﬁyam
K. pneumoniae fiogUTue wuil Aok pneumoniae
ESBL fianulsiaen Amikacin, Imipenem, Meropenem,
Doripenem Wag Tigecycline otz 100 finula
fo8n Ertapenem, Cefoperazone, Piperacillin/
Tazobactam, Cefepime wag Amoxicillin/Clavu-
lanic Acid 5988z 99.4 94.0 80.7 70.5 Uaz 67.5
aguLTe K. pneumoniae, MDR lmnallasiesn

Gentamicin, Netilmicin, Imipenem wag Meropenem
Sovaz 100 daulamesn Doripenem, Amikacin
uay Ertapenem 3o8az 99.8 99.5 Waz 99.0 A
U o K pneumoniae, CoRO fimnallasioen
Amikacin, Ertapenem, Imipenem, Meropenem
ey Doripenem Jovaz 100 ﬁauL%IEJ K. pneumoniae,
CRE uazi¥e K. pneumoniae, CRE_CoRO fiannalls
#een Amikacin $oga 100 (A51971 4)

Table 4 Drug susceptibility pattern of drug resistant K. pneumoniae

Antimicrobial agent

K. pneumoniaen (%)

ESBL MDR CoRO CRE CRE_CoRO
Amoxicillin/Clavulanic acid 112 (67.5%) 39 (9.7%) 2 (28.6%) 8 (4.3%) 0
Piperacillin/Tazobactam 134 (80.7%) 4 (1.0%) 1(14.3%) 1(14.3%) 0
Ceftriaxone 15 (9.4%) 0 0 1 (0.5%) 0
Ceftazidime 38 (22.9%) 4 (1.0%) 0 0 0
Cefepime 74 (70.5%) 13 (3.6%) 0 13 (7.1%) 0
Cefoperazone 156 (94.0%) 115(28.7%) 3 (42.9%)  38(20.5%) 0
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Table 4 Drug susceptibility pattern of drug resistant K. pneumoniae (519)

Antimicrobial agent

K. pneumoniaen (%)

ESBL MDR CoRO CRE CRE_CoRO
Cefixime 75 (45.5%) 0 1(14.3%) 16 (8.6%) 1(16.7%)
Levofloxacin 71 (42.8%) 3(0.7%) 0 16 (8.6%) 2 (33.3%)
Gentamicin 0 1 (100%) 0 0 0
Amikacin 166 (100%) 400 (99.5%) 7 (100%) 185 (100%) 6 (100%)
Netilmicin 0 2 (100%) 0 0 0
Ertapenem 165 (99.4%) 398 (99.0%) 7 (100%) 27 (14.8%) 0
Imipenem 166 (100%) 402 (100%) 7 (100%) 31 (19.7%) 0
Meropenem 166 (100%) 402 (100%) 7 (100%) 16 (33.2%) 1(16.7%)
Doripenem 166 (100%) 401 (99.8%) 7 (100%) 29 (15.7%) 0
Tigecycline 1 (100%) 0 0 0 0

nmsfinwndeyamsdetinvesilieninie

i

981 K. pneumoniae Wuin d@ulugiuinegng

IO

Soway 60.1 fonwunni1 61 Udewas 59.6 weu
S"ﬂmwmmawawU’wmqiﬂiim%’aeaz 51.3
fhedredamsianduiauneiosay 70.4 wazldvie
Fremelasenay 59.6 fUrefidsdindnanis

ATINULYBRDEN K. pneumoniae, MDR Sowag 49.3,

K. pneumoniae, CRE Souay 29.0, K. pneumoniae,
ESBL Souay 19.7 warn1sAn®IANdunusyes
miﬁa%%mmﬁﬂwﬁﬁmL%aﬁuam K. pneumoniae
‘wmfﬂﬁmmé’mﬁuﬁ‘ﬁuQﬂaaﬁﬁﬁaa&mdamamﬁu
wauvizlazldviedionigla smgld1sun1ssnen
weafiverineenysnsu eesdlduddymneadia
fiszu 0.05 (1151971 5)

Table 5 The study of the association of mortality among patients with drug resistant

K. pneumoniae infection.

Patient’s data Improved, n (%) Death, n (%) p-value
Sex: Male 310 (58.3%) 310 (58.3%) 0.65
Female 222 (41.7%) 1(39.9%)
Age (years):
<20 15 (2.8%) 1 (0.5%) 0.17
21-40 62 (11.7%) 18 (8.9%)
41-60 171 (32.1%) 63 (31.0%)
>61 284 (53.4%) 121 (59.6%)
Length of stay (days):
<10 207 (38.9%) 0 (39.4%) 0.46
11-20 207 (38.9%) 2 (20.7%)
21-30 76 (14.3%) 4 (16.7%)
>31 111 (20.9%) 7 (23.2%)
Ward: Medicine 313 (58.8%) 104 (51.3%) <0.001*
RCU/ICU 93 (17.6%) 2 (10.8%)
Surgery 80 (15.0%) 56 (27.6%)
Others 46 (8.6%) 21 (10.3%)
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Table 5 The study of the association of mortality among patients with drug resistant

K. pneumoniae infection. ($8)

Patient’s data Improved, n (%) Death, n (%) p-value
Specimens
Sputum 366 (68.8%) 143 (70.4%) 0.001*
Urine 99 (18.6%) 21 (10.3%)
Blood 30 (5.6%) 28 (13.8%)
Pus 25 (4.7%) 6 (3.0%)
Others 12 (2.3%) 5 (2.5%)
Organisms
MDR 283 (53.2%) 100 (49.3%) 0.27
CRE 118 (22.2%) 59 (29.0%)
ESBL 122 (22.9%) 40 (19.7%)
CoRO 4.(0.8%) 3 (1.5%)
CRE_CoRO 5(0.9%) 1 (0.5%)
Intubation 194 (36.5%) 121 (59.6%) <0.001*

* statistically significant (p<0.05)
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