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NTM Definition
• Non tuberculous mycobacteria (NTM) 

• A heterogenous group composed of more than 169 
species.  

• Also called atypical mycobacteria or mycobacteria 
other than M. tuberculosis (MOTT) 

• Categorised based on characteristic colony 
morphology, growth rate, and pigmentation (the 
Runyon System of classification)



Time to detection of mycobacterial growth in culture

• Most NTM grow within 2-3 weeks on subculture 

• Rapid growing mycobacteria (RGM): colonies formation on 
subculture in 7 days or fewer 

• e.g. M. abscessus, M. chelonae, M. fortuitum 

• Slowly growing mycobacteria: colonies formation on subculture in 
more than 7 days 

• e.g. M. avium complex, M. Kansasii, M. marinum 

• Guided us empirical antibiotic choice



Taxonomy and new microbiology techniques

• 16S RNA gene was highly conserved 

• Differences in the sequence of >1% defined as a 
new app.  

• Expansion of new NTM



Case 1
• M/50 

• Hx of post MI mural thrombus, ITP 
and DVT 

• On long term warfarin therapy 

• Injury to R M/F and wound 
exposed to sea water during work 

• Debridement of the wound done  

• Wound worsening despite 
debridement and Augmentin 
therapy for one month





What is the likely NTM?  
What empirical antibiotic therapy?





After 3 months treatment



M. Marinum
• Also called “swimming pool” or “fish 

tank” granuloma 

• puncture wounds from saltwater fish, 
shrimp, fins or contacted with 
contaminated water source 

• Small violet papules on hands and 
arms 

• May progress to shallow, crusty 
ulcerations 

• Multiple ascending lesions 
resembling sporotrichosis



Case Two
• M/47 

• DM HT  

• Diagnosed of autoimmune disease, 
idiopathic fibrosing mediastinitis 

• steroid dependent since 1991, currently on 
P20 

• Pulmonary vein, SVC, axillary and 
brchicephalic vein thrombosis, on long term 
anticoagulation therapy 

• c/o multiple nodular skin lesions for few 
months 

• Skin biopsy (punch) done: mild superficial 
perivascular inflammation

• Prednisolone dose was increased





Limitation of Antibiotic Therapy

• Amikacin, Azithromycin & 
septrin started   

• Amikacin stopped because of 
renal function deteriorating  

• Azithromycin stopped because 
of hearing loss 

• Septrin alone not strong enough 
for disseminated infection 
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Rapid Growing 
Mycobacteria

Slowly Growing 
Mycobacteria



• Tigecycline plus Septrin for ONE YEAR then  

• Septrin alone as long term suppressive therapy 
in view of underlying steroid dependent medical 
condition 



Case Three
• M/30 

• GPH, Single 

• PUO and weight loss for 20 lb in 
6 months  

• Oral thrush + 

• CBP: lymphopenia 

• HIV +ve with CD4 count 5 only 

• BC +ve for AFB smear 



What is the likely NTM?  
What empirical antibiotic therapy?





MAC in HIV
• MAC disease typically occurs in HIV-infected patients with CD4 T lymphocyte 

(CD4) cell counts <50 cells/mm3 

• The incidence of disseminated MAC disease is 20% to 40% in patients with 
severe AIDS, in the absence of effective antiretroviral therapy (ART) or 
chemoprophylaxis 

• Disseminated disease: LNs enlargement, Hepatosplenomegaly, pneumonia, 
bacteraemia, anaemia 

• Primary and secondary prophylaxis reduce MAC disease 

• Immunreconstitution or immune recover after starting antiretroviral therapy



Case Four
• F52 

• Hx of cervical TB with CT thorax findings compatible with 
pulmonary TB x 2 years ago, treated for one year in chest 
clinic 

• Cervical lymphadenopathy and persistent fever for 
months 

• FNAC of cervical LN: AFB smear +ve, grew M. abscessus 
in 5 days





Will you treat the patient? 
What will you do next ?



NTM associated LN Enlargement 

• Localised cervical LN enlargement is the most 
common NTM disease in children  

• Localised NTM LN enlargement in adult is very 
uncommon



Further Ix

• HIV ab -ve 

• CD4 count 628 (normal) 

• CT thorax/abdomen/pelvic: para-aortic LNs 
enlargement



BC and sputum culture grew M. avium complex 
(MAC)



Disseminated dual NTM infections 
M. abscessus and MAC



Why did the patient have 
disseminated NTM?



Pathogenesis

• CD4 count, IL-12, TNF-α and IFN-ϒ  play a key role 
in controlling mycobacteria infection 

• MAC disease typically occurs in HIV-infected 
patients with CD4 T lymphocyte (CD4) cell counts 
<50 cells/mm3





Neutralising anti-interferon-ϒ autoantibodies

• Disseminated NTM infections  in patients with 
Neutralising anti-interferon-ϒ autoantibodies (INF-ϒ). 

• All were Asian-born Asian  

• Host genetic factors or environmental exposure 

• Most NTM infection were RGM +/- other infections







How to treat?
• Amikacin + EMB + 

Rifampicin + Klacid 
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• We started Rituximab as well 

• Rituximab is commonly used in patient with B-cell 
NHL and autoimmune disease such as RA 

• Rituximab rapidly depletes CD20+ B-lymphocytes, 
resulting in the interruption of autoantibody 
production



Rituximab Therapy



Case Five

• F63 

• hx of CA lung  

• Admitted for fever and chills  

• DIC and septic shock





Why did the patient 
get this NTM?



Contaminated Intravenous Infusate of 
Cytokine-Induced Killer Cell Therapy for 
Body Beautification and Health Boosting



Case Six
• F26  

• hx of Tissue AVR due to severe AS in 2012 

• Re-do mechanical AVR done in Dec 2014 

• Excised AV tissue valve grew Staphylococcus 
lugdunesis 

• BC x 3 -ve 

• IV antibiotic given 



PUO
• Admission in June 2016 for PUO and deranged LFT and RFT 

• USG showed splenomegaly  

• HIV ab -ve 

• TEE no evidence of vegetation  

• BC x 3 -ve 

• PET: FDG uptake at the wall of the ascending aortic stent graft. 
This could represent post-OP change or inflammation 

• BMA: active marrow



BM AFB culture positive 1 month after discharge



Is it a genuine pathogen?



Story continue…
• Called back for workup 

• not septic looking and has returned to work  

• repeat HIV ab -ve 

• repeat BMA AFB culture: MAC  

• BC for AFB: MAC
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How and where did 
she get this NTM?







But our patient had…

• AVR done in Dec in 2014 

• MAC not M. chimaera 

• Is it really related? 



Long latency period  



M. chimaera
• M. chimaera is a novel species within the 

Mycobacterium avium complex (MAC) 

• Identification requires 16S rRNA gene sequencing 

• MAC will not be routinely identified to spp. by 
PHLC 

• Our isolate was confirmed to be M. chimaera by 
PHLC later



NTM and Environment
• NTM are free-living mycobacteria normally found in the soil, nature 

water  

• Forming biofilm at the pipe and water interface in almost all 
collection and piping systems 

• Resistance to being washed away in high flow rate 

• Able to survive for weeks to months on inanimate surfaces 

• More resistant to standard chemical disinfectants (e.g. chlorine and 
alkaline glutaraldehydes) than other non-spore forming bacteria



NTM and Outbreaks

• Important implications in epidemiology of infection 
related to water (health-care associated disease, 
outbreaks and pseudo-outbreaks) 

• Tap water-major reservoir  

• No evidence of person-to-person transmission





• M. chimaera found in the water tanks of Heat-cooler devices (HCD) 

• Manufacture found M. chimaera contamination on the production line and 
water supply at the HCD manufacturing facility.  

• No direct contact between the water circuit of HCD and the patient



http://www.acmv.org/lecture/view.php?id=136



HCD

Aerosolisation of the contaminated water in the water tank of HCD 

http://www.acmv.org/lecture/view.php?id=136







Case Seven
• M61  

• Left ear deafness  

• Bronchiectasis for 20 yrs 

• HRCT  in 2005 showed mild bronchiectasis in RML and lingula 

• c/o chest condition deteriorating recently  

• repeated sputum culture grew M. abscessus 

• Transbronchial biopsy: granulomatous inflammation 



3 months later



6 months later



Will you treat? 
What antibiotics you will give?

His left ear is deaf



Challenges in clinical management 

• Imipenem and Amikacin started  

• Imipenem stopped after 4 weeks treatment because of 
prolonged beta lactam induced neutropenia 

• Tigecycline started empirically but poorly tolerated 
because of severe GI upset 

• Both Tigecycline and Amikacin stopped after 2 months 
treatment because of intolerance 

• So now we don’t have antibiotic choice 
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• Tigecycline started empirically but poorly tolerated 
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• So now we don’t have alternative antibiotic choice 



After 4 months 
treatment



Pulmonary NTM

• Commonly occurs in structural lung disease 

• MAC, M. kanasii and M. abscessus were the most 
frequent pulmonary NTM 



Diagnosis
• Contamination of respiratory specimens can occurs 

• A single positive sputum culture is generally regarded as indeterminant for 
diagnosis



Summary 1
• Commonly found in the environment e.g. water, pipe 

system  

• Can cause a variety of diseases depending on the 
host e.g. localised LN enlargement, SSTI, pulmonary 
infection, bacteremia and disseminated infection  

• Look for underlying undiagnosed 
immunocompromised condition such as HIV 
infection   

• Sometimes associated with healthcare associated 
outbreaks and new medical technology



Summary 2
• Challenges of clinical management  

• Species specific ST profile 

• Long TAT of identification of isolates and culture results  

• Limited antibiotic choice because of high resistant profile 
in certain spp. such as M. abscessus  

• Requirement of prolonged course of antibiotics therapy 
but poor drug tolerance 

• Novel antibiotics as salvage therapy such as Tigecycline



Thank You


