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Hospital Acquired Pneumonia and Ventilator Associated Pneumonia in Adults at SamutprakarnHospital : Etiology

Clinical outcomes and Impact factors of Antimicrobial Resistance

s
Abstract

Background : Hospital Acquired Pneumonia (HAP) and
Ventilator Associated Pneumonia (VAP) is an important cause of
morbidity and mortality in hospitalized patients. The main
contributing factors to a high mortality rate of HAP and VAP could
be antibiotic resistance among the causative agents.

Objective : To determine prevalence of bacterial patho-
gens clinical features, risk factors of HAP and VAP, antimicrobial
resistance among major respiratory pathogens, antibiotic used and
clinical outcome of patients with HAP and VAP at Samutprakarn
Hospital.

Material and Method : This was a prospective, hospital
based and active surveillance study on HAP and VAP in adults
patients at Samutprakarn Hospital form January 2017 to May 2018.
The patients with HAP and VAP were followed prospectively until
they were discharged or expired from the hospital.

Results : One hundred and seventy adult patients were
include. Sixty percent of the patients were male with mean age of
70.4 years. HAP was accounted for 38.8% and VAP 61.2%. Most
of the patients (85.9%) had late-onset of HAP and VAP with the
median day of onset of pneumonia of 10 days. Fifty-eight percents
of patients were hospitalized in general medical wards and 26%
were diagnosed to respiratory tract infection at admission. The most
common comorbidity disease are diabetic mellitus and cerebro-
vascular disease. Bronchopneumonia was observed in 52.4% and
multilobar pneumonia in 19.4%. A. baumanii was the most common
isolated pathogen and 97.6% of them were multidrug resistance
(MDR). The others common isolated pathogen were K.pneumoniae
(Carbaenem resistance Enterobacteriaceae, CRE), P.aureuginasa

(MDR),
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S.multophilia and Methicillin resistance S.aureus (MRSA). Carbape-
nem was the most commonly used initial antibiotic (47.1%) followed
by penicillin and derivative and colistin (25.3%). The concordance
of initial antibiotics was 61.8% and antibiotic were modified 46.5%
of the patients. Colistn and quinolone were modified followed by
carbapenem. The modified antibiotics were concordant with isolated
bacteria in 92.4%. The patients received mechanical ventilators in
62.4% and with the median ventilator day of 11 days. At the initial
response (72 hours after antibiotic therapy) an improvement was
64.1% and a mortality rate due to pneumonia was 16.5%. Death
due to pneumonia at the end of treatment and 30-day mortality from
pneumonia were 54.1% and 50.0%. Septic shock, bilateral lung,
multilobar pneumonia and previous carbapenem usage within 72
hours were significantly associated with unfavorable outcomes at
72 hours. Severe sepsis, septic shock , bilateral lung , multilobar
pneumonia and previous carbapenem usage within 72 hours,
pneumonia due to A.baumanii (MDR) and K.pneumoniae (CRE)
were significantly associated with mortality at the end of treatment
and pneumonia due to P.aureuginasa (MDR) and A.baumanii
(MDR) were significantly at 30-days after developing pneumonia.
There were no significant differences in the outcomes of pneumonia
between HAP and VAP. The factors associated with MRD-organism
were late onset of HAP and VAP and previous carbapenem usage
within 72 hours.

Conclusion : HAP and VAP remain to be very important
hospital-acquired infections at Samutprakarn Hospital. The isolated
pathogens are usually multidrug-resistant and high rate of mortality.
The local data on prevalence of isolated pathogens and antibiotic
susceptibility may help clinicians choose more appropriate initial
antibiotics to improve outcome and to decrease the mortality and

the emergence of resistant organisms.

J

Keywords: Nosocomial pneumonia, Hospital-acquired Pneumonia, Ventilator

associated Pneumonia
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AN 1 Anenen1endtingeiion HAP uaz VAP
Total (n=170) HAP (n=66) VAP (n=104) p-value

LA 46(40.7) 67(59.3) 0.79
- 1181(%) 113(66.5) 46(40.7) 67(59.3) 0.79
- ‘Mﬂ_j\‘i(%) 57 (33.5) 20(35.1) 37(64.9)

28], g (SD) 70.4 (16.6) 68.9(14.2) 72.5(15.3) 0.51
Onset of pneumonia

- Early 24(14.1) 8(4.7) 16(9.4) 0.84
- Late 146(85.9) 58(34.7) 88(51.8) 0.79
- Median day of pneumonia 14(3-256) 13(3-60) 16(3-256) 0.74
- onset after admit (range)

- Mechanical ventilator(range) 10(3-256)

Dignosis on admission

- Sepsis 17(10.0) 10(15.2) 7(6.7) 0.76
- Cardiovascular 23(17.5) 8(12.1) 15(14.4) 0.55
- Respiratory disease 44(25.9) 19(28.8) 25(24.0) 0.20
- Neurologic disease 35(20.6) 12(18.2) 23(22.1) 0.49
- Gl disease 20(11.8) 6(9.1) 14(13.5) 0.62
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Total (n=170) HAP (n=66) VAP (n=104) p-value

- Malignancy 14(18.2) 4(6.1) 10(9.6) 0.54
- Trauma 12(7.1 4(6.1) 8(7.7) 0.47
- Others 5(2.9) 4(6.1) 1(1.0) 0.55
Ward of patient at diagnosis
- General medical 99(58.2) 47(71.2) 52(50.0) 0.74
- General surgical 12(7.1) 5(7.6) 7(6.7) 0.38
- Trauma surgical 13(7.6) 5(7.6) 8(7.7) 0.43
- Orthopedic 4(2.4) 2(3.0) 2(1.9) 0.80
- ICU-medicine 23(13.5) 3(4.5) 20(19.2) 0.03
- ICU-Surgery 14(8.2) 2(3.0) 12(11.5) 0.04
- Private 5(2.9) 2(3.0) 3(2.9) 0.52
Co-morbid condition
- Diabetic mellitus 69(40.6) 20(30.3) 49(47.1) 0.64
- Cerebrovascular 63(37.1) 15(22.7) 48(46.1) 0.52
- Chronic lung disease 28(16.5) 8(12.1) 20(19.2) 0.23
- Chronic renal failure 49(28.8) 21(31.8) 29(27.9) 0.74
- Chronic liver disease 12(7.1) 4(6.1) 8(7.7) 0.81
Co-morbid condition
- ESRD on HD 18(10.6) 4(6.1) 14(13.5) 0.55
- ESRD on CAPD 8(4.7) 2(3.0) 2(3.0) 0.60
- CHF 14(8.2) 4(6.1) 10(9.6) 0.51
- Ischemic heart disease 17(10.0) 6(9.1) 11(10.6) 0.86
- Malignancy 8(4.7) 3(4.5) 5(4.2) 0.92
- Dementia 5(2.9) 1(1.5) 4(3.8) 0.76
- Heavy smoking 9(5.3) 3(4.5) 6(5.8) 0.60
- Adrenal insufficiency 3(1.8) 1(1.5) 2(1.9) 0.84
- Post-abdominal injury 13(7.6) 3(4.5) 10(9.6) 0.48
- Lung cancer 10(5.9) 4(6.1) 6(5.8) 0.74
Presence of Indwelling device
- Nasogastric tube 88(51.8) 14(21.2) 74(71.2) <0.01
- Endotracheal tube 72(42.2) 0(0.0) 72(69.2) <0.01
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A19199 1 AnwuzneAainaestilos HAP Laz VAP (sia)

Total (n=170) HAP (n=66) VAP (n=104) p-value
- Tracheostomy tube 41(29.1) 4(6.1) 37(5.6) <0.01
- Urinary catheter 90(52.9) 11(16.7) 79(75.9) <0.01
- Central venous catheter 24(14.1) 6(9.1) 18(17.3) <0.01
- Abdominal catheter(TK) 10(5.9) 3(4.5) 7(6.7) <0.01
- Prior admit within 90 days 35(20.6) 12(18.2) 23(22.1) 0.36
- Prior ventilator within 90 days 13(7.6) 4(6.1) 9(2.7) 0.45

AN51991 2 AnEuEn i Buazansnizniaia Sepsis Tuitag HAP uay VAP

Total (n=170) HAP (n=66) VAP (n=104) p-value

Radiology finding

- Lobar 44(28.8) 15(22.7) 34(32.7) 0.71
- Multilobar 33(19.4) 12(18.2) 21(20.2) 086
- Bronchopneumonia 89(52.4) 28(42.2) 61(58.7) 0.74
- Unilateral 139(81.8) 52(78.8) 87(83.7) 0.92
- Bilateral 59(32.9) 14(21.2) 42(40.4) 0.48
- Pleural effusion 28(16.5) 8(12.1) 20(19.2) 0.85
Catergory of Sepsis

- Sespsis 115(67.7) 28(72.4) 87(83.7) 0.73
- Severe sepsis 47(27.6) 15(22.7) 32(30.8) 0.61
- Septic shock 62(36.5) 8(12.7) 54(51.9) 0.04

ANBUENNTIAINYLAZANHIUENN9AA sepsis 2895198 HAP LAz VAP wanslumeed 2 dnmoss
M5B TINLT99 HAP uax VAP Tdurunilateral bilateral wag pleural effusion WuifluFaeias 81.8, 32.9
wae 16.5 muatsu waznuiiu bronchopneumonia lobar LLag multilobar pneumonia wusaeay 52.4, 28.8
waz 19.4 mudnsy d9laiflanuuansineiunneain muéﬂwﬁ'ﬁm VAP azifinseptic shock 8anndngtlas

HAP agnaliladnAnyneads
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A151990 3 WARIKANIIAaTIINeN budilae HAP uas VAP

Total (n=170) HAP (n=66) VAP (n=104) p-value

Bacterial Isolation

- Monomicrobial 131(77.1) 47(71.2) 84(80.4) 0.60
- Polymicrobial 28(16.5) 11(16.7) 17(16.3) 0.94
- No growth 11(6.5) 8(12.1) 3(2.9) 0.16
Organism

- A.baumanii (MDR) 83(4.9) 25(37.9) 58(55.8) 0.03
- A.baumanii 2(1.2) 0(0.0) 2(1.9) 1.0
- P.aeruginosa (MDR) 18(10.6) 4(6.1) 14(13.5) 0.02
- P.aeruginosa 14(8.2) 6(9.1) 8(7.7) 0.76
- K.pneumoniae (CRE) 26(15.3) 12(18.2) 14(13.5) 0.72
- K.pneumoniae (ESBL) 6(3.5) 3(4.5) 3(2.9) 0.54
- K.pneumoniae 19(11.2) 14(26.2) 5(8.7) 0.04
- Klebsellar spp. (CRE) 3(1.8) 2(3.0) 1(1.0) 0.87
- S.multophilia 15(8.8) 3(4.5) 12(16.5) 0.01
- MRSA 5(2.9) 1(1.5) 4(3.8) 0.01

navN99aTIAneNTesdiLing HAP uaz VAP uaaslumane 3 nuduanamnzidetudesiniaases
az 771 wudaannndwiaiinfesas 16.5 uazlinuidetenas 6.5 deqaTniinunniigae A baumani
(MDR),K.pneumoniae (CRE), K.pneumoniae, P.aeruginosa (MDR) Wa S.multophi/iaﬁmﬂu?fﬂﬂﬂz 48.9,
15.5, 11.2, 10.6 WAZ 8.8 MNAAL z@'mé@ﬁlﬁmmzﬁnﬁrgmmﬁﬂﬂmméﬂqa HAP waz VAP wudnlugilag
HAP Faqadniinusnniigauasituddnmsadane K.pneumoniae (p<0.05) dauiludilae VAP ieqadn
ﬁwumﬂ‘ﬁ'qmmeﬁﬁﬂz‘iﬁﬁmmmﬁﬁ

(p<0.05)

a A.baumanii (MDR), P.aeruginosa (MDR), S.multophiliatiaz MRSA
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A919N 4 uanINgldndnuaadnnldinegien HAP LAz VAP

Total (n=170) HAP (n=66) VAP (n=104) p-value

Initial antibiotic
- Monotherapy 91(53.5) 31(46.9) 60(57.7) 0.52
- Combination 79(46.5) 35(53.1) 44(42.3) 0.66

Initial Antibiotic

- Carbapenem 80(47.1) 22(13.3) 58(55.8) 0.64
- Cephalosporin 30(17.6) 10(15.2) 20(19.2) 0.87
- Penicillin and Derivative 43(25.3) 15(22.7) 32(30.8) 0.78
- Fosfomycin 29(17.1) 10(15.2) 19(18.3) 0.72
- Quinolone 29(17.1) 5(7.6) 3(2.9) 0.31
- Vancomycin 3(1.8) 0(0.0) 3(2.9) 0.54
- Colistin 43(25.3) 9(13.6) 34(32.7) 0.43
- Concordance initial antibiotics 105(61.8) 40(66.7) 61(58.7) 0.84
- Modified of initial antibiotics 79(46.5) 30(45.5) 69(66.3) 0.66

Modified antibiotics

- Carbapenem 32(18.8) 10(15.2) 22(21.2) 0.84
- Cephalosporin 10(5.9) 2(3.0) 8(7.7) 0.61
- Penicillin and Derivative 7(4.1) 2(3.0) 5(4.8) 0.31
- Fosfomycin 20(11.8) 6(9.1) 14(13.5) 0.62
- Quinolone 44(25.9) 11(16.7) 33(31.7) 0.53
- Vancomycin 5(2.9) 1(1.5) 4(3.8) 0.39
- Colistin 67(39.4) 18(27.3) 49(47.1) 0.51
- Tigycycline 26(15.3) 4(6.1) 22(21.2) 0.04
- Concordance of modified antibiotics 73(92.4) 27(86.7) 63(91.3) 0.88

endnuadni g lugiaaHAP waz VAP wanslupnsen 4 wudgiaeldfuandiuqatnatinmen

foraz 53.5 uazninnimilirtiniesay 46.5 ansnuaatnildlunisinuidausiusn 1éun Carbapenem,

Colisitin, Penicillin and derivative Waz Cephalosporin Saeay 47.1,25.3, 25.3 LAz 17.6 ANNANAL 8NFNU
= -dl 9/:‘:/ 1 % o dﬁl 1 dl X v = -dl % k% = v

TN iFwsuInLazgnAenssiumenalsainuiviesas 61.8 waziinnaasunisliiansinuadnienss

46.5 enginuaaTnnannsUiuasunnl41iun Colistin, Quinolone, Carbapenemuag TigycyclineAniilufoaay

39.4,25.9, 18.8 WAz 15.3 muaAL uazgluuunisliesinuaadnlugiag HAP waz VAP laifinanuumnsing

AUNINADF
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A919N 5 wansnand N lgesdesesfinugatnlugilas HAP

Organism Tazocin Fosfo- Sulper- Bac- Levo- Amika- Mero- Sitaflox- Tigecy- Colistin Vanco-
(Isolation) mycin  zon trim  floxin cin  penem acin clin mycin
A.baumanii - 8(32) 4(16) - - 10(40) 1(4) 21(84) 23(62) 25(100) -
(MDR)(25)
P.aeruginosa - - - - - 2(50) - 2(50) - 3(75) -
(MDR)(4)
P.aeruginosa(6)  4(66.7) - 5(83.3) - 5(83.3) 6(100) 5(83.3) - - - -
K.pneumoniae(14) 10(71.4) - 12(85.7) - - 14(100) 14(100) - - - -
K.pneumoniae 2(66.7) 2(66.7) 2(66.7) - - - 3(100) 3(100) - - -
(ESBL)(3)
K.pneumoniae - 3(25) - - - 5(41.7) 2(16.7) 8(66.7) 12(100) 9(75) -
(CRE)(12)
Klebsella spp. - 1(50) - - - 1(50) - 1(50) 2(100) 2(100) -
(CRE) (2)
S.multophilia (3) - - - 3(100) 2(66.7) - - - - - -
MRSA (1) - - - - - - - - - - 1(100)

BJ@ﬁ’)’mVL’J‘II’ﬂ\‘iL%@ﬁiﬂﬂﬂﬁ’fﬂu'ﬂ@%%ﬂuéﬂ’m HAP wanslumsad 5 wudnide A.baumanii(MDR) ¢ai
Awlasiaen ColistinTigycyclinewas Sitafloxacin¥aeias 100, 92 Laz 84 SIFL T P.aeruginosa (MDR)
fiannallasienColistiniien¥atias 75138 K pneumoniae (CRE) fiaanxlasiasn TigycyclineColistiniay
Sitafloxacinfaziaz 100, 75 WAL 66.7 AINATAL L%'E] S.mu/toph/liaﬁm’mvhﬁi'am Bactrim WLag Levofloxacin

¥aeaz 100WLAY 66.7 AMNAALILAZITA MRSA lafiasn Vancomycin $aaaz 100
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M990 6 wansnand N laesdesesfinugatwlugilas VAP

Organism Tazocin Fosfo- Sulper- Bactrim Levofloxin Amikacin Mero- Sitaflox- Tigecy- Colistin Vanco-

(Isolation) mycin zon penem acin clin mycin

A.baumanii - 12(20.7) 7(12.1) - - 15(25.9) - 49(84.5) 58(100) 58(100) -
(MDR)(58)

A.baumanii (2) 2(100) - 2(100) - 2(100) 2(100) 2(100) - - - -
P.aeruginosa - - - - - 8(57.1) - 9(64.3) - 14(100) -
(MDR)(14)
P.aeruginosa  6(75) - 6(75) - 8(100)  8(100) 8(100) - - - -
(8)
K.pneumoniae 6(66.7) - 7(77.8) - - 9(100)  9(100) - - - -
(9)
K.pneumoniae 2(66.7) 2(66.7) 2(66.7) - - 3(100) 3(100) 3(100) - - -
(ESBL)(3)
K.pneumoniae - 3(21.4) - - - 7(50) 2(14.3) 9(64.3) 14(100) 11(78.6) -
(CRE)(14)
Klebsella spp. - - - - - - - - 1(100)  1(100) -
(CRE) (1)
S.multophilia - - - 12(100) 9(75) - - - - - -
(12)
MRSA - - - - - - - - - - 4(100)
(4)

mmmimqL%@ﬁi@mrﬁ”nuaﬁwiué’ﬂw VAP uanslumna 6 wud%%@ A.baumanii(MDR) §aiiaau
lsiaen Colistinkaz Tigycycline¥aaay 100uazianulamas Sitafloxacinfadeeay 84 518 P.aeruginosa(M-
DR) Hmnulasiesn Colistinfaeiaz 100 3a K.pneumoniae (CRE) #manulamaan TigecyclineColistinikag
Sitafloxacin¥agiaz 100, 78.6 LA 64.3 ATNANAL L%@ S.mu/tophi/iaﬁmmi%i’am Bactrimibae Levofloxacin

faeinz 100Ua 75 MNAIALLAZITE MRSA lasiaen Vancomycin ¥aaas 100

A19199 7 uanen193nEEilae HAP Lay VAP Wiy Supportive

Total (n=170) HAP (n=66) VAP (n=104) p-value

Use of mechanical ventilator 106(62.4) 12(18.2) 94(90.4) <0.01
Median ventilator day (range) 11(1-133) 10(1-129) 12(1-133) <0.01
Median ventilator day (range) 37(21.8) 4(6.1) 33(31.7) <0.01
Use of vasopressure agent 43(25.3) 12(18.2) 31(29.8) 0.62
Median length of ICU-stay (day-range) 17(1-103) 14(5-98) 20(1-103) 0.44

Median length of LOS (day-range) 16(7-134) 13(7-120) 18(8-134) 0.47
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nsinegiag HAP waz VAP uandlunnseil 7 wunnsliasestdosnelaludiedenny 62.41 svaz

wansldisestaaviglaads 11 41 wudadilee VAP ldfunisinenluveduaeingauinndndilos HAP
' Ao o o aa = P a a o v

2N A ATYN9anE sraznauenlunediaeingauazszazinanueuinun lulsanenuiazesdilan

HAP Laz VAP Tduans1efiun19ana

A1519N 8 WARIMANTTENHITRIHE HAP uaz VAP

Total (n=170) HAP (n=66) VAP (n=104) p-value

Initial response at 72 hours

- Improve 109(64.1) 45(68.2) 64(61.5) 0.84
- Failure 29(17.1) 8(12.1) 21(20.2) 0.62
- Death to pneumonia 28(16.5) 9(13.6) 19(18.3) 0.71
- Death to others cause 4(2.4) 1(1.5) 3(2.9) 0.65

End of treatment response

- Cure and improve 71(41.8) 35(53.0) 36(34.6) 0.64
- Death to pneumonia 92(54.1) 29(43.9) 63(60.6) 0.58
- Death of others 7(4.1) 2(3.0) 5(4.8) 0.43

Mortality in 30 days

- Survive 82(48.2) 42(63.6) 40(38.5) 0.04
- Death to pneumonia 85(50.0) 23(34.8) 62(59.6) 0.33
- Death to others 3(1.8) 1(1.5) 2(1.9) 0.71

Microbiological outcome at the end of

treatment

- Eradication 107(62.9) 42(63.6) 65(62.5) 0.93
- Persistant 43(25.3) 16(24.2) 27(25.9) 0.91
- Super-infection 20(11.8) 8(12.1) 12(16.5) 0.85

nan9inEdilas HAP uaz VAP uandlumsneil 8 uanisinmi 72 daluenduganisinmwuas
o o A a - { N I’ e % H . P
A9 NIAAINNANIRaTIInen unsadndevesiileglidanuwansrsiuludilieiasasnguusiuen

finariuAe §m3nI9santini 30 duaeegian HAP Axnndndilas VAP atnaditedAtynieatia (p=0.04)
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A15190 9 Univariate analysis fladeafluasani1sineni 72 dqlus

Odds ratio 95%Cl p-value

Late onset of HAP/VAP 3.51 1.65-12.12 <0.01
Category of sepsis

- Severe sepsis 3.18 0.88-8.54 0.33
- Septic shock 7.42 1.37-63.45 <0.01
Multilobar pneumonia 413 1.65-8.22 <0.01
Bilateral lung involvement 3.44 1.65-8.22 <0.01
Previous of Carbapenem usage within 72 hours 415 1.87-13.12 <0.01
Previous of Colistin usage within 72 hours 4.56 0.33-62.41 0.44
Pneumonia due to A.baumanii (MDR) 2.41 0.48-5.79 0.52
Pneumonia due to P.aeruginosa (MDR) 2.79 0.18-7.32 0.34
Pneumonia due to K.pneumoniae(CRE) 2.31 0.61-4.20 0.64
Pneumonia due to S.multophilia 1.25 0.47-4.18 0.58
a9t 10 Univariate analysis fladefiduiusiuns@ediniiauganisinim

Odds ratio 95%Cl p-value

Late onset of HAP/VAP 3.47 0.82-5.12 0.21
Category of sepsis

- Severe sepsis 2.41 1.14-12.56 0.03
- Septic shock 6.54 1.32-5.41 <0.01
Multilobar pneumonia 3.42 1.55-9.55 <0.01
Bilateral lung involvement 4.67 0.27-9.55 0.34
Previous of Carbapenem usage within 72 hours 4.21 135-6.47 <0.01
Previous of Colistin usage within 72 hours 3.94 0.49-8.62 0.67
Pneumonia due to A.baumanii (MDR) 3.64 1.32-12.98 <0.01
Pneumonia due to P.aeruginosa (MDR) 1.09 0.37-10.51 0.41
Pneumonia due to K.pneumoniae(CRE) 2.97 1.16-8.17 <0.01
Pneumonia due to S.multophilia 0.84 0.63-9.43 0.85
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AN51991 11 Multivariate analysis tladafiduwusiunsI@adIniaugainissnun
Odds ratio 95%ClI p-value
Category of sepsis
- Severe sepsis 2.49 1.67-7.24 <0.01
- Septic shock 10.97 2.14-64.18 0.03
Previous of Carbapenem usage within 72 hours 3.64 1.64-8.96 0.02
m15197 12 Univariate analysis tladafidnnusiunisi@eddnfizo Junaanissnen
Odds ratio 95%CI p-value
Category of sepsis
-Severe sepsis 4.07 1.46-9.58 0.04
-Septic shock 6.13 1.07-5.15 0.03
Multilobar pneumonia 2.78 1.23-6.57 0.03
Previous of Carbapenem usage within 72 hours 3.14 1.14-6.3 0.04
Pneumonia due to A.baumanii (MDR) 2.73 1.01-8.44 0.44
Pneumonia due to P.aeruginosa (MDR) 2.39 1.24-417 0.03
A19197 13 Multivariate analysis tadaRANNUSALNTRLTIAT 30 Junaan1sFnen
Odds ratio 95%ClI p-value
Category of sepsis
-Severe sepsis 2.84 1.09-9.45 0.04
-Septic shock 6.41 1.03-17.61 0.03
Previous of Carbapenem usage within 72 hours 3.67 1.11-8.48 0.03

fladendniusiunafagenesn Aedandniaumiianasangihausulsamenunawin uazlaiuain

g Carbapenemnigluandunewintlandniay uaziladanduiusiunanisinei 72 4olusleun nasiin

. o dl | = o dl | ¥ ! o d‘ o o oo o
septic shock waztandniauniduransnaulazdansniauniiuansing duiadendunusiunanis5ne

Tuiunauganisineuazdun 30 aa9n9ineliun n9iiin severe sepsis, septic shockuazlfzuangu

Carbapenemnglugnnduneuinlendniay Aaanslumnnsedn 9 e 13
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