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RINGKASAN 

 

KOMPARASI TIGA MODIFIKASI UJI FENOTIPIK CARBAPENEM 

INACTIVATION METHOD (mCIM, sCIM DAN rCIM) DALAM DETEKSI 

BAKTERI GRAM NEGATIF PENGHASIL KARBAPENEMASE 

 

Siti Rochmanah Oktaviani Sulikah 

 

Perkembangan resistensi antimikroba berubah dengan cepat. Laporan dari 

berbagai belahan dunia mendokumentasikan bahwa bakteri telah mengembangkan 

resistansi terhadap agen antimikroba yang tersedia dalam tahap yang sangat 

mengkhawatirkan. Ancaman CP-CRE semakin dikenal selama beberapa tahun 

terakhir, sedangkan ancaman oleh CP-GNB non-glucose-fermenter masih kurang 

diperhatikan (Rolain et al., 2012). Peningkatan laporan CP-GNB, yang didominasi 

oleh Pseudomonas aeruginosa dan Acinetobacter baumannii, mengkhawatirkan 

karena banyak gen karbapenemase ini telah menunjukkan mobilitas antar spesies 

Gram negatif (Rolain et al., 2012; Simner et al., 2017). Selain itu, plasmid sering 

membawa unsur resistensi tambahan yang memiliki potensi untuk meningkatkan 

resistensi terhadap beberapa kelas obat lainnya (Lutgring and Limbago, 2016). 

Setelah diperkenalkan oleh Van der Zwaluw et al. (2015), Carbapenem 

Inactivation Method (CIM) banyak dimodifikasi untuk meningkatkan sensitivitas 

dan spesifisitasnya terutama untuk kelompok bakteri Gram negatif non-fermenter. 

CIM dan modifikasinya dilaporkan efektif dalam mendeteksi berbagai 

karbapenemase. Berbagai modifikasi CIM telah diperkenalkan dan pada penelitian 

ini tiga modifikasi CIM (mCIM, sCIM dan rCIM) dibandingkan sensitivitas dan 

spesifisitasnya. Penelitian ini merupakan studi analitik observasional dengan 

pendekatan cross sectional.  

 Dalam penelitian ini didapatkan kesimpulan bahwa pada isolat CP-GNB, 

sensitivitas sCIM (67,9%) lebih unggul dibandingkan dengan mCIM dan rCIM 

tetapi memiliki spesifisitas (45%) lebih rendah, serta didapatkan kesesuaian antara 

rCIM (p=0,033) dengan PCR. Pada isolat CP-CRE, sCIM mempunyai sensitivitas 

(48%) sedikit lebih tinggi dibandingkan mCIM dan rCIM tetapi memiliki 

spesifisitas (76,9%) lebih rendah, juga didapatkan kesesuaian antara mCIM 

(p=0,022) dengan PCR serta rCIM (p=0,022) dengan PCR. Pada isolat CP-CRPA, 

sCIM mempunyai sensitivitas (100%) lebih tinggi dibandingkan dengan mCIM dan 

rCIM sedangkan spesifisitas ketiga metode sama (43,8%), serta didapatkan 

kesesuaian antara sCIM (p=0,036) dengan PCR. Pada isolat CP-CRAB, sensitivitas 

ketiga metode sama (81%) namun spesifisitas yang sangat rendah terutama pada 

sCIM (9,1%). Pada CP-CRAB tidak didapatkan kesesuaian antara ketiga metode 

dengan PCR. 
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SUMMARY 

 

 

COMPARISON OF THREE MODIFICATIONS PHENOTYPIC TEST OF 

THE CARBAPENEM INACTIVATION METHOD (mCIM, sCIM AND 

rCIM) IN DETECTION OF CARBAPENEMASE-PRODUCING  

GRAM NEGATIVE BACTERIA  

 

Siti Rochmanah Oktaviani Sulikah 

 

The development of antimicrobial resistance is changing rapidly. Reports 

from around the world are documenting that bacteria have developed resistance to 

available antimicrobial agents at an alarming rate. The threat of CP-CRE has been 

increasingly in recent years, while the threat of non-glucose-fermenter CP-GNB is 

less attention (Rolain et al., 2012). The increase in CP-GNB reports, which are 

dominated by Pseudomonas aeruginosa and Acinetobacter baumannii, is worrying 

because many of these carbapenemase genes have shown mobility between Gram 

negative species (Rolain et al., 2012; Simner et al., 2017). In addition, plasmids 

often carry additional resistance elements which have the potential to increase 

resistance to several other drug classes (Lutgring and Limbago, 2016). 

After being introduced by van der Zwaluw et al. (2015), Carbapenem 

Inactivation Method (CIM) was modified to increase its sensitivity and specificity 

especially for the non-fermenter group of Gram negative bacteria. CIM and its 

modifications have been reported to be effective in detecting various 

carbapenemases. Various modifications of CIM have been introduced and in this 

study three of CIM modifications (mCIM, sCIM and rCIM) were compared for 

their sensitivity and specificity. This research is an observational analytic study 

with a cross sectional approach. 

In this study, in CP-GNB isolates, the sensitivity of sCIM (67.9%) was 

superior to that of mCIM and rCIM but had lower specificity (45%), and an 

agreement between rCIM (p = 0.033) and PCR was obtained. In the CP-CRE 

isolates, sCIM had a slightly higher sensitivity (48%) than mCIM and rCIM but had 

lower specificity (76.9%). There was also an agreement between mCIM (p = 0.022) 

with PCR and rCIM (p = 0.022 ) with PCR. In the CP-CRPA isolates, sCIM had a 

higher sensitivity (100%) compared to mCIM and rCIM, while the specificity of 

the three methods was the same (43.8%), and an agreement was obtained between 

sCIM (p = 0.036) and PCR. In the CP-CRAB isolates, the sensitivity of the three 

methods was the same (81%) but the specificity was very low, especially in sCIM 

(9.1%). In CP-CRAB, there was no agreement between the three methods with 

PCR. 

 

 

 

 

 


