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ABSTRACT

Treatment of nosocomial pneumonia due to carbapenem-resistant Pseudomonas
aeruginosa and Acinetobacter baumannii is highly complex and a global health
problem. High-dose carbapenem (1,5-2 g IV q8h) thought to increase the
destruction and suppress the incidence of pathogenic resistance. The study aims
to find the relationship between successful therapy of nosocomial pneumonia
infected patient with carbapenem-resistant Pseudomonas aeruginosa and
Acinetobacter baumannii with therapeutic dose of carbapenem. This research
used observational analytic method, with cross sectional design. During the
period 2012-2017 at ICU Royal Taruma Hospital as many 22 samples meet the
criteria and collected through medical records. Statistical analysisis of this
research using Chi Square method with SPSS software version 22. By using high
dose carbapenem (1,5-2 g IV q8h), 6 patient (50%) recovered but the other 6
patient (50%) failed to recover. Whereas, by using normal dose carbapenem (1g
1V g8h), 5 patient (50%) recovered while the other 5 patient (50%) did not
succeed. Statistical analysis found no significant association between doses of
carbapenem and the successful treatment of nosocomial pneumonia due to
carbapenem-resistant Pseudomonas aeruginosa and Acinetobacter baumannii. (p
= 0,66) Therefore, there was no statiscally significant relationship between
carbapenem dose and the success of therapy.

Keywords:  high dose, meropenem, carbapenem-resistant Pseudomonas
aeruginosa, carbapenem-resistant Acinetobacter baumannii
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ABSTRAK

Perawatan pneumonia nosokomial di ICU pasca infeksi Pseudomonas aeruginosa
dan Acinetobacter baumannii yang resisten-karbapenem sangat kompleks dan
merupakan masalah kesehatan dunia. Karbapenem dosis tinggi (1,5-2 g IV q8h)
diduga mampu meningkatkan penghancuran dan menekan angka kejadian
resistensi patogen. Tujuan penelitian ini adalah untuk mencari hubungan
keberhasilan terapi pasien pneumonia nosokomial yang terinfeksi Pseudomonas
aeruginosa dan Acinetobacter baumannii yang resisten-karbapenem dengan dosis
terapi karbapenem. Penelitian ini menggunakan metode analitik observasional,
dengan desain penelitian potong lintang. Jumlah sampel penelitian sebanyak 22
orang selama periode 2012-2017 di ICU RS Royal Taruma dengan data primer
rekam medis pasien. Analisa statistik penelitian menggunakan metode Chi Square
dengan perangkat lunak SPSS versi 22. Dengan menggunakan karbapenem dosis
tinggi (1,5-2 g IV q8h), sebanyak 6 pasien (50%) berhasil sembuh namun 6 pasien
(50%) tidak berhasil sembuh. Dengan karbapenem dosis normal (1g IV q8h), 5
pasien (50%) berhasil sembuh sedangkan 5 pasien lainnya (50%) tidak berhasil.
Analisis statistik tidak menemukan hubungan yang bermakna antara dosis
karbapenem dengan keberhasilan terapi pasien pneumonia nosokomial infeksi
Pseudomonas aeruginosa dan Acinetobacter baumannii yang resisten
karbapenem. (p = 0,66) Tidak terdapat hubungan statistik yang bermakna antara
dosis karbapenem dengan keberhasilan terapi.

Kata Kunci : dosis tinggi, karbapenem, Pseudomonas aeruginosa resisten

karbapenem, Acinetobacter baumannii resisten karbapenem.

vii



DAFTAR ISI

HALAMAN JUDUL ....ooiiiiiiiiieeeeeeee ettt i
HALAMAN PERNYATAAN ORISINALITAS ..., il
HALAMAN PENGESAHAN ...t il
KATA PENGANTAR ..ottt v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA

TLIMIAH ..ottt bbbttt ens v
ABSTRACT ...ttt sttt vi
ABSTRAK ..ottt vii
DAFTAR ISL.iiiieiieeeeeee ettt viii
DAFTAR TABEL ...ttt X
DAFTAR GAMBAR ..ottt xi
DAFTAR SINGKATAN ..ottt xii
DAFTAR LAMPIRAN ..ottt xiii
1. PENDAHULUAN . ...coiiititinisnissisississsssssssssssssissssstsssssssssssssssssssssssssssnses 1
1.1 Latar BelaKang .........cccooooiieiiiiiiieiieieeieee et 1
1.2 Rumusan Masalah .........ccccoooiiiiiiiiiiiiieee e 3
1.2.1 Pernyataan Masalah ...........ccccoeiiiiiiiiiiiiniiiceeeeee e 3
1.2.2  Pertayaan Masalah ...........ccoooiiiiiiiiiiiiiiieee e 3
1.3 Hipotesis Penelitian..........c.cecveriieniiiiiiiiieeiieiece e 3
1.4 Tujuan Penelitian ..........cccceeiiiiiiieiieiiieiieeie e 4
141 Tujuan UmUm ......oocceieiiiiiieiieeieeieeeee ettt e e e s 4
1.4.2  Tujuan KRUSUS .....cooiiiiiiiiciieee e 4
1.5  Manfaat Penelitian ........ccccoooiiiiiieiieiiieiieeie e 4
2. TINJAUAN PUSTAKA ..cucoirinrrninnississicsissssssssssssssssssssssssssssssssssssssssssons 5
2.1 Keberhasilan Terapi ........ccueeveeriieiienieeiie et 5
2.2 PSeudomonas AeTUZINOSU. ..........c..cccueeeeeeueeeeieseeeireeneeeseeneesseesseesnseenns 5
2.2.1 Virulensi dan PatoOgenesis ..........ccccceerieriieriieniiieniieeieeiee e e ens eeee 6
2.2.2  Formasi Biofilm ........cccccooiiiiiiiiiiiiicce e e 7
2.2.3 Klasifikasi isolat Pseudomonas aeruginosd...............ccccceeceeeevercvnes v 7
2.2.4 Mekanisme resistensi Pseudomonas aeruginosd ............c..ceeeeeeeevens wane. 8
2.3 Acinetobacter bAUMANNIT ..............ccoeeueeeeieeiieeieenieeieeeee e eie s eeee 9
231 PaAtOZENESIS .eeeuvieeiieniieeiieeiee et eiteeteetee et e et e s e eteesebeebeesabeebeeenbeens aens 10
2.3.2  MeKaniSme TeSISTEINSE ...uveeurieruiieiieeieeiieeiteetieseeenieesereeseesereeseeseseens aenne 10
2.4 Karbapenem ........ccocoieiiieiiieiiieiieeie ettt ettt e 10
2.4.1 MeKaniSme KeTja ........cccuieviieiiieiieeieeiie ettt e 11
2.4.2  Aktivitas miKrobiologi ........cccuieriieiiieiieiiieiiece e e 12
2.4.3 Farmakologi dan penggunaan KIinis ..........cccceeeveevienciienieniieenieeieens e 13
2.5  Pneumonia noSOKOMIAl .........ceeruiiiiieiieiiieiieeie e e 15
2.5.1 Patofisiologi pneumonia nosokomial............cccceeviiriiienieniiienieniees e 16
2.5.2 Diagnosis pneumonia nosokomial ............ccceeviiieiiiniiieniieniiieieeees e 16
2.6 Minimum Inhibitor Concentration .............ccceeeeveerieriieneeneeeniesieens e 17
2.7 Kerangka T@OTI.......ccuieruieriieeiieiieeie ettt ettt e e e e eereens aeene 18
2.8 Kerangka KONSEP ......ccocuieriieiiieiieeieeiie ettt e 18

viii



3. METODOLOGI PENELITIAN ....ccovinniinicsensnsssmssssssnssasssassssssasss sonee 19
3.1 Desain Penelitian............cocuieiiieiiiiniieiieie e e 19
3.2 Tempat dan WaKtu ........oooviiiiiiiiinieeiiee et e 19
3.3 Populasi dan Sampel .........ccccoeviiiriiiiiiiiiie e e 19
3.4  Perkiraan Besar Sampel ..........cccoviiiiiiiiiiiiiieieeeee e e 19
3.5 Kriteria Inklusi dan EKSKIUSI.........ccooiieriiiiiiiiieieiccieeeeeee e 21
3.5.1  Kriteria InKIUST ....coovieiiiciieiecee e e 21
3.5.2  Kriteria EKSKIUSI.....c.coviiiiiiiiiieiieieeicee et e 21
3.6  Cara Pengambilan Sampel .........cccccoeviiiiiniiiiniiiiieeeee e e 21
3.7  Variabel Penelitian ..........cccoovieiiiiiiiiiiiieiieeieeeeeee e e 21
3.7.1  Variabel Bebas ........ccoociieiiiiiiiiiiiiecieeeeeeeee e e 21
3.7.2  Variabel Tergantung..........ccccceeeeerieeiiienieeiieeniieeieesiee e esiaeeveeaeesnee eees 21
3.8 Definisi Operasional...........ccccoecuieriiiiiienieeiiienie ettt e 22
3.8.1 Pneumonia nosoKomial...........cccoeviiiiiieiiiiiiienieeiee e e 22
3.8.2  Keberhasilan Terapi ........ccceecueevuieiieeiiienieeieesie ettt eees 22
3.9  Instrumen Penelitian..........cccccoovieniiiiiiiiiieiieeceeeee e e 23
3.10  Pengumpulan Data ..........ccoociieiiiiiiiiiiieiieetee e e 23
311 ANalisisS Data.....cc.oociieiiieiieieeeee e e 23
3,12 AIUr Penelitian .......ccoouiieiiiiiieiieieeieee e e 24
3.13  Jadwal Pelaksanaan...........ccccoeeienieiiiieniieiieiecieee e e 24
4. HASIL PENELITIAN ..ccocininninnensnsssnsssesanssssssssssssssssssssassssssssssasss ssnse 26
4.1  Karakteristik Subjek dan Sebaran Hasil Data Penelitian .................. ..... 26
4.2 Hubungan Keberhasilan Terapi dengan Dosis Karbapenem ............ ..... 27
5. PEMBAHASAN ...cuuiititinticisisissnssssssississississssssssssssssssssssssssssssss ssses 29
5.1 Karakteristik Subjek Penelitian............ccccceevuieniiieiieniieiecieeieeieens e 29
5.2 Hubungan Keberhasilan Terapi dengan Dosis Karbapenem ............ ..... 31
53 Keterbatasan Penelitian...........ccceeviieiiieniieiiienieeieeecee e e 34
5.3.1  Bias INfOrmasi ...c..eecuierieeiieie ettt e 34
5.3.2 BiaS PEIanCU.....ccceeeiuiiiiiieiieiieeieee ettt e 34
6. KESIMPULAN DAN SARAN ....covvinninnensanssensssssssssssssssasssassssssasss sonee 35
6.1 KeSTMPUIAN ....eeiiiiiiieiecee et e 35
6.2 SATAN ..ottt et aaee 35
DAFTAR PUSTAKA .....ooouiruinnininnanssensssssisssssssssasssssssssssssssssssssassssssssssssss sase 37
LAMPIRAN ....ccotiiiininsinsnnssissississississsssssssssssssssssssssstsssssssssssssssssssssssssssssnss soses 44
DAFTAR RIWAYAT HIDUP.....iiiiinrniies sereecsssaseecssssssesssssassssssssssssssss soee 45

X



DAFTAR TABEL

Tabel 2.1 Klasifikasi Pseudomonas aeruginosa ..............c.ccceeeveeeeecevenvennnns. 6
Tabel 2.2 Klasifikasi Acinetobacter baumannii................c.cccoceevcevceeneenennnenne. 9
Tabel 2.3 Kombinasi terapi Karbapenem .............cccoeceeeviienieniiienieniiieniieee, 13
Tabel 2.4 Tabel rekomendasi antibiotik empiris pneumonia nosokomial ....... 14
Tabel 2.5 Tabel patologi PNeUMONIA..........eevvieriieeiieiieeieeiie et 16
Tabel 2.6 MIC Karbapenem - Pseudomonas aeruginosa dan Acinetobacter
DAUIARNT ..ot 19
Tabel 3.1. Definisi operasional Pneumonia nosokomial...........ccccceceveenennnnne. 22
Tabel 3.2 Definisi operasional Keberhasilan Terapi.........ccccceeveveriencenennenne. 22
Tabel 3.3 Jadwal pelaksanaan penelitian Mei—Desember 2017....................... 24
Tabel 3.4 Jadwal pelaksanaan penelitian Februari-Agustus 2018 ................... 25
Tabel 4.1 Karakteristik Subjek dan Sebaran Hasil Data Penelitian ................. 26
Tabel 4.2 Hubungan dosis terapi dengan Kesembuhan ............ccoceveenennnne. 27

Universitas Tarumanagara X



DAFTAR GAMBAR

Gambar 2.1 Struktur asam olivanik, asam kluvulanat, dan thienamisin
Gambar 2.2 Struktur Karbapenem ...........c.cccevviiiiiniiiiniiiiiieieieee

Universitas Tarumanagara

X1



ADP
ATS
DNA
EPIC
ESBL
ETT
GES
HAP
IBC
ICU
IDSA
IFN-y
IL
KPC
MBL
MDR
MexAB-OprM
MIC
NK
NO3
02
OprD
OXA
rRNA
RS
TLR
TNF
VAP
WHO

DAFTAR SINGKATAN

: Adenosine Diphospate

: American Thoracic Society

: Deoxyribonucleic Acid

: The Extended Prevalence of Infection in Intensive Care
: Extended Spectrum Beta-Lactamase

: Endotracheal Tube

: Guiana Extended Spectrum

: Hospital Acquired Pneumoniae

: Integron-Borne Cefalosporine

: Intensive Care Unit

: Infectious Diseases Society of America
: Interferon Gamma

: Interleukin

: Kliebsiella Pneumonia Carbapenemase
: Metallo Beta-Lactamase

: Multi Drug Ressistant

: Multidrugs efflux system AB- Outer membrane protein M
: Minimum Inhibitor Concentration

: Natural Killer

: Nitrat

: Oksigen

: Outer Protein D

: Oxacillinase

: Ribosomal Ribonucleic Acid

: Rumah Sakit

: Toll -Like Receptor

: Tumor Necrotizing Factor

: Ventilator Associated Pneumoniae

: World Health Organization

Universitas Tarumanagara xii



DAFTAR LAMPIRAN

Lampiran I ~ Lembar Pengambilan Rekam Medis.........ccccovceeviniis wevvienienncnne. 44
Lampiran 2 Riwayat HIdup.......ccooceiiiiiiniiiiiieeeeeeeeee 45

xiii



