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	Since the discovery of the first ever antibiotic, Penicillin, in 1940, antibiotic resistance has led to more fatal bacteria and the need for stronger antibiotics.  Gram negative bacteria are now considered the greatest threat.
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Klebsiella pneumoniae, the bacterium in which NDM-1 was first identified.


Antibiotic resistant is increasing worldwide.  In some cases, bacterial infections are resistant to all, or almost all, commercially available antibiotics.

	New Delhi metallo-beta-Lactamase (NDM-1)


New Delhi metallo-beta-Lactamase (NDM-1) is an enzyme produced by bacteria which can destroy antibiotics, resulting in organisms resistant to a broad range of antibiotics, particularly those of the carbapenem family.
Infections caused by bacteria that produce NDM-1 are more difficult to treat.  NDM-1 has been found in gram negative bacteria such as  Klebsiella pneumoniae, Escherichia coli (E.coli) and Enterobacter cloacae  which are frequent causes of healthcare-associated pneumonia and urinary tract infections.  

How do people become infected?

Most people who become infected with bacteria that produce NDM-1 acquire it while in healthcare settings.

Similar to other bacteria that cause healthcare-associated infections, the types of bacteria associated with NDM-1 can be spread when proper infection prevention practices are not followed.  Bacteria can spread from patient to patient through the hands of healthcare workers and occasionally through contact with contaminated equipment. This is why proper infection prevention practices, such as frequent hand washing with soap and water or frequent use of alcohol-based hand cleansers as well as regular cleaning of patient care items, is important in healthcare settings.

Who is at risk of infection? 

Current data indicate that patients who received medical care in hospitals in either India or Pakistan are the most at risk of acquiring bacteria that produce NDM-1.  

As with any healthcare-associated infection, particular attention should be given to the elderly, young children and people with weakened immune systems since they are usually at higher risk of developing severe illness from multiple drug-resistant microorganisms.

How would NDM-1 producers be identified?

NDM producing bacteria are resistant to carbapenem antibiotics like meropenem, imipenem or ertapenem.  The susceptibility results of carbapenem antibiotics may be suppressed by microbiology laboratories and therefore not “visible” on the report.  Verification of carbapenem susceptibility results should be sought from laboratories for Gram negative bacteria that are resistant to third generation cephalosporins (eg. Cefotaxime).

How much of a concern is NDM-1?

So far, NDM-1 has been found in Klebsiella and E.coli bacteria, which are frequent causes of healthcare-associated pneumonia and urinary tract infections.  If patients develop infections with bacteria that produce NDM-1, the infections will be difficult to treat as the bacteria are resistant to most antibiotics.  

Antibiotic resistance is a very important public health concern, and an infection that is resistant to antibiotic treatment can be dangerous. 

What are the treatment options for infections that become resistant to antibiotics?

There are many types of antibiotics to fight a variety of infections. When an infection fails to respond to one type of antibiotic treatment, under the supervision of a primary care provider, another type of antibiotic may be prescribed. 
Remember: 

· Take antibiotics as prescribed and for the full regimen unless instructed differently by your primary care provided

· Do not share antibiotics
Preventing the spread
Proper hand hygiene is always important. To decrease the risk of patient-to-patient transmission of any bacteria within healthcare settings, it is particularly important to ensure that people wash their hands frequently with soap and water or alcohol-based hand cleansers.
In addition, in the healthcare settings, patients with NDM colonization or infection should be placed in contract precautions.  
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