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Major resistance problems in China

In general, the antimicrobial resistance rates are high in most of bacterial species in China. Pan-
drug resistance emerged and has been increasing in some gram-negative bacilli.

1. Staphylococci: Methicillin-resistant Staphylococcus aureus (MRSA) and coagulase-negative 
staphylococci (MRCNS) accounted for 50%-60% and 70%-80%, respectively, in the mainland of China.  
2. Enterococci: Less than 5% and 1% of Enterococcus faecium and E. faecalis are resistant to 
vancomycin, respectively. Resistance to linezolid occurred. 
3. Enterobacteriacae: The produce of ESBL β-lactamases varies in different regions, but the 
producing rates have been increasing, increased from 18% in 2000 to 60% in 2009 in Escherichia 
coli in Shanghai.  A national bacterial resistance surveillance program CHINET showed that 
ESBLs were detected in 56% and 41% strains of E. coli and Klebsiella pneumoniae, respectively, 
in 2009. CTX-M is the major genotype.  The resistance rates of E. coli to quinolones are very high 
(approximately 60% to ciprofloxacin) in China. Pan-drug resistant (PDR) K. pneumoniae emerged 
in recent years. The definition of PDR is that a bacterial strain resistant to all antimicrobials but 
colistin and tigecycline, which are not available currently in China. 
4. Non-fermenters: The isolation of non-fermentative gram-negative bacilli such as 
Pseudomonas aeruginosa, Acinetobacter spp. and Stenotrophomonas maltophilia has been 
increasing, 30%-40% of gram-negative bacilli clinical isolates are non-fermenters. Non-
fermenters are highly resistant to commonly used antimicrobials and notably, the resistance rates 
of A. baumannii to carbapenems have been increasing rapidly in recent years. Approximately 
50% of A. baumannii strains are resistant to carbapenems currently.  The antimicrobial 
resistance, however, in P. aeruginosa keeps relatively stable in recent ten years with the 
resistance rates less than 25% for ceftazidime, imipenem, cefoperazone/sulbactam, amikacin 
and ciprofloxacin.  PDR A. baumannii strains have been increased from 2.8% in 2007 to 17% in 
2009.  NDM-1 β-lactamase gene is present in a few strains of Acinetobacter spp.. 
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MAJOR RESISTANCE PROBLEMS IN INDIA

Antibiotic resistance is an inevitable consequence of antibiotic misuse the world over. Though 
the nature of the scourge varies in different parts of the world, the enormity remains the same. 
Unlike the West where Gram positive infections are the problem, the Indian subcontinent is 
plagued by resistance in the Gram negative organisms. Drug resistant tuberculosis and malaria 
also add to our woes. 

Though it is acknowledged that antibiotics do not cause mutation in bacteria leading to drug 
resistance, they are drivers in the selection of resistance. The unregulated use of over-the-counter 
(OTC) antibiotics, coupled with their use as growth promoters, prophylactic and therapeutic 
agents in veterinary medicine and agriculture lead to escalation of this problem. Moreover, the 
rising wave of nosocomial resistance spilling over to community infections is complicating 
therapeutic interventions as the clear divide of antibiotic sensitivity between nosocomial and 
community-acquired infections is progressively blurred. 

Gram negative organisms account for most of nosocomial infections. Bacteremia is also more 
commonly due to gram negative infections (over two thirds).  E. coli and Klebsiella are the main 
culprits.

The challenges associated with antibiotic resistance in India include1

• Unregulated antibiotic usage
• Poor sanitary standards
• Primitive infection control
• Lack of technical infrastructure to generate data to define the resistance problem 
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