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RINGKASAN

KOMPARASI TIME TO DETECTION
ANTARA MIKROORGANISME PATOGEN DAN NON PATOGEN

DARI KULTUR DARAH PADA MESIN BACTECTM Fx
UNTUK PENENTUAN WAKTU INKUBASI YANG OPTIMAL

Dewi Yana

Bakteremia adalah adanya bakteri viable dalam aliran darah dan fungemia
adalah adanya jamur dalam darah. Gold standard untuk mendiagnosis bakteremia
adalah kultur darah. Time to detection (TTD) adalah lamanya waktu dari awal
inkubasi kultur darah hingga deteksi pertumbuhan bakteri oleh sistem otomatis.
Inkubasi kultur darah saat ini direkomendasikan selama minimal lima hari
sebelum dibuang dan dikatakan tidak ada pertumbuhan, ada penelitian yang
menunjukkan bahwa inkubasi lima hari tidak diperlukan untuk sistem kultur darah
modern. Kriteria National Healthcare Safety Network (NHSN) dalam menentukan
infeksi aliran darah primer adalah Laboratory-Confirmed Bloodstream Infection
(LCBI) satu, dua dan tiga.

Penelitian ini adalah penelitian observasional analitik dengan pendekatan
cross sectional retrospective study. Sampel penelitian adalah hasil pemeriksaan
Laboratorium Mikrobiologi Klinik dan data rekam medis pasien curiga
bakteremia dan fungemia kultur darah positif pada mesin BACTECT™™ FX di
RSUD Dr. Soetomo Surabaya yang memenuhi kriteria inklusi, dilakukan analisa
TTD dan hasil identifikasi, TTD 96 - 120 jam dilakukan analisa untuk menilai
Laboratory-Confirmed Bloodstream Infection (LCBI) atau tidak.

Sebanyak 2221 data yang sesuai kriteria inklusi, teridentifikasi
mikroorganisme patogen sebanyak 875 (39,4%) dan mikroorganisme non patogen
sebanyak 1346 (60,6%). Jenis mikroorganisme patogen cenderung lebih banyak
pada TTD < 24 jam yaitu sebanyak 86,6% dibandingkan non patogen 68,8%,
sedangkan untuk non patogen cenderung lebih banyak pada TTD 24 - < 48 jam
yaitu sebanyak 23,1% dibandingkan patogen 10,1%. Sisanya untuk TTD 48 - <72
jam, 72 - < 96 jam dan 96 - 120 jam antara non patogen dan patogen tidak terlalu
berbeda jauh secara persentase. Mikroorganisme dengan TTD < 96 jam sebanyak
2203 (99,2%) dan > 96 jam sebanyak 18 (0,8%). Tidak ada perbedaan sebaran
mikroorganisme patogen dan non patogen berdasarkan TTD < 96 jam dan TTD 96

— 120 jam. Mikroorganisme dengan TTD 96 — 120 jam pada mesin BACTECTM
FX yang termasuk kelompok LCBI berdasarkan kriteria NHSN ditemukan lima
mikroorganisme yaitu Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Trichosporon asahi dan Staphylococcus coagulase negative dan yang
tidak termasuk kelompok LCBI sebanyak tiga belas mikroorganisme. Dibutuhkan
penelitian prospektif untuk dapat menilai fase pre analitik dari kutur darah terkait
jumlah sampel dengan dua sisi pengambilan dan volume darah yang tepat.

Xii

THESIS Komparasi Time To Detection... DEWI YANA



IR-PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SUMMARY

COMPARISON OF TIME TO DETECTION
BETWEEN PATHOGENIC AND NON PATHOGENIC
MICROORGANISMS

FROM BLOOD CULTURES ON THE MACHINE BACTECTM Fx
FOR THE DETERMINATION OF THE OPTIMAL INCUBATION TIME

Dewi Yana

Bacteremia is the presence of viable bacteria in the bloodstream and
fungemia is the presence of fungi in the blood. The gold standard for diagnosing
bacteremia is blood culture. Time to detection (TTD) is the time from the
beginning of blood culture incubation to the detection of bacterial growth by an
automated system. Incubation of blood cultures is currently recommended for a
minimum of five days before disposal and it is said that there is no growth, there
are studies that show that five-day incubation is not necessary for modern blood
culture systems. The National Healthcare Safety Network (NHSN) criteria for
determining primary bloodstream infections is Laboratory-Confirmed
Bloodstream Infection (LCBI) one, two and three.

This study is an analytical observational study with a cross sectional
retrospective study approach. The research sample was the results of the Clinical
Microbiology Laboratory examination and medical record data of patients
suspected of bacteremia and positive blood culture fungemia on the BACTECT™™
FX machine at Dr. Soetomo Hospital Surabaya which met the inclusion criteria,
then time to detection (TTD) analysis was carried out and identification results,
TTD 96 - 120 hours were analyzed to assess Laboratory-Confirmed Bloodstream
Infection (LCBI) or not.

A total of 2221 data that matched the inclusion criteria, we found 875
(39.4%) pathogenic microorganisms and 1346 (60.6%) non pathogenic
microorganisms. There are differences in the distribution of TTD in terms of the
identification of microorganisms and types of microorganisms. Pathogenic
microorganisms tend to be more in TTD < 24 hours 86.6% compared to non-
pathogenic 68.8%, while for non-pathogenic it tends to be more in TTD 24 - <48
hours, which is 23.1% compared to pathogens 10.1%. TTD 48 - <72 hours, 72 - <
96 hours and 96 - 120 hours between non-pathogenic and pathogenic do not differ
too much in percentage terms. We found microorganisms with TTD < 96 hours
2203 (99.2%) and > 96 hours are 18 (0.8%). There is no difference in the
distribution of pathogenic and non-pathogenic microorganisms based on TTD <
96 hours and TTD 96 — 120 hours. Microorganisms with TTD 96 — 120 hours on

the BACTECTM FX machine which belongs to the LCBI group based on NHSN
criteria found five microorganisms, namely Proteus mirabilis, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Trichosporon asahi and Staphylococcus
coagulase negative and which do not belong to the LCBI group as many as
thirteen microorganisms. Prospective research is needed to be able to assess the
pre-analytical phase of the blood tick regarding the number of samples with two
sides of the right take and blood volume.
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ABSTRAK

KOMPARASI TIME TO DETECTION ANTARA MIKROORGANISME
PATOGEN DAN NON PATOGEN DARI KULTUR DARAH

PADA MESIN BACTECTM Fx
UNTUK PENENTUAN WAKTU INKUBASI YANG OPTIMAL

Dewi Yana

Infeksi aliran darah dapat mengakibatkan sepsis yang mengancam jiwa,
morbiditas dan mortalitas yang tinggi sehingga diperlukan deteksi dini dan akurat.
Gold standard untuk mendiagnosis bakteremia adalah kultur darah. Inkubasi
kultur darah saat ini direkomendasikan selama minimal lima hari, ada penelitian
yang menunjukkan bahwa inkubasi lima hari tidak diperlukan.

Penelitian ini adalah penelitian observasional analitik dengan pendekatan
cross sectional retrospective study. Sampel penelitian adalah hasil pemeriksaan
Labobaratorium Mikrobiologi Klinik dan data rekam medis pasien curiga
bakteremia dan fungemia kultur darah positif pada mesin BACTEC™ FX di
RSUD Dr. Soetomo Surabaya yang memenuhi kriteria inklusi, selanjutnya
dilakukan analisa time to detection (TTD) dan hasil identifikasi, TTD 96 -120 jam
dianalisa untuk menilai Laboratory-Confirmed Bloodstream Infection (LCBI) atau
tidak.

Sebanyak 2221 data yang sesuai kriteria inklusi, teridentifikasi
mikroorganisme patogen sebanyak 875 (39,4%) dan mikroorganisme non patogen
teridentifikasi sebanyak 1346 (60,6%). Mikroorganisme dengan TTD < 96 jam
sebanyak 2203 (99,2%) dan > 96 jam sebanyak 18 (0,8%).

Masih ditemukan mikroorganisme dengan TTD 96 — 120 jam yang
termasuk kelompok LCBI sebanyak lima mikroorganisme. Tidak ada perbedaan
sebaran mikroorganisme patogen dan non patogen berdasarkan TTD < 96 jam dan
TTD 96 — 120 jam.

Kata kunci : TTD, kultur darah, BACTECTM FX .
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ABSTRACT

TIME TO DETECTION COMPARISON BETWEEN PATHOGENIC AND
NON PATHOGENIC MICROORGANISMS FROM BLOOD CULTURES

ON THE BACTECTM FX MACHINE
FOR THE DETERMINATION OF THE OPTIMAL INCUBATION TIME

Dewi Yana

Bloodstream infections can result in life-threatening sepsis, morbidity and
high mortality, early and accurate detection is needed. The gold standard for
diagnosing bacteremia is blood culture. Incubation of blood cultures is currently
recommended for a minimum of five days, there are studies that show that five-
day incubation is not required.

This study is an analytical observational study with a cross-sectional
retrospective study approach. The research sample is the result of the clinical
microbiology labobaratorium examination and medical record data of patients
suspected of bacteremia and positive blood culture fungemia on the BACTECT™
FX machine at Dr. Soetomo Hospital Surabaya which met the inclusion criteria,
then time to detection (TTD) and identification results were analyzed, TTD 96 -
120 hours were analyzed to assess Laboratory-Confirmed Bloodstream Infection
(LCBI) or not.

From 2221 study subjects, we found 875 (39.4%) pathogenic
microorganisms and 1346 (60.6%) nonpathogenic microorganisms, 2203 (99.2%)
microorganisms with TTD < 96 hours and 18 (0.8%) microorganisms with TTD
> 96 hours.

It was still found mikroorganism with TTD 96 - 120 hours which belongs to
the LCBI group based on NHSN criteria of five microorganisms. There is no
difference in the distribution of pathogenic and non-pathogenic microorganisms
based on TTD < 96 hours and TTD 96 — 120 hours.

Keywords: TTD, blood culture, BACTEC™ FX
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