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Multi drug-resistant  
tuberculosis 

An example of the need for 
antimicrobial stewardship 

 
Anna Ralph, Menzies & RDH 



• What is MDR-TB? 

 

• Why is MDR-TB relevant in northern 

Australia? 

 

• What is HOT NORTH doing about it? 



But firstly…how does MDRTB 
develop? 

Acquired resistance development 



Global transmission of DR-TB 

Dheda et al. Lancet Commission on DR-TB. 2017 

Origins of MDR-TB 





Why is MDR-TB relevant in  
Northern Australia? 

• Because of the clinical challenges it poses 

• Because of the huge burden it poses to our 

near neighbours 

• Because of the risk of transmission to 

northern Australia 

• Because of the lessons it teaches and the 

new approaches it has generated 



MDR-TB Clinical Case Conference, 2/8/2017, NT CDC 



Local burden of  
active disease 

• Western Australia 

– 16 cases in 14 years (0 to 3 per year) 

• 15 overseas-born 

• Queensland 

– In 2015: 7 cases (out of total 157 culture+ TB) 

• 4 overseas-born (3 PNG); 3 Australian born 

• Northern Territory 

– 7 cases in 23 years (1989-2017). 

• 6 overseas-born, 1 fatality 
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The scale of the TB epidemic in Western 
Province is such that almost 1% of the 
province have TB each year 
 
This is compounded by an outbreak of drug-
resistant TB (DR-TB) in South Fly District 

DR-TB case notification rates in Daru are 
among the highest recorded globally 
 for a sub-national district  

DR-TB case notifications,  
South Fly district, PNG 

DR-TB case notifications, 
Khayelisha, South Africa 

DR-TB case notifications,  
Daru, PNG 

503 
per 100,000 



Acknowledgement: Suman Majumdar and Steve Graham, Burnet Institute 



Responding to an outbreak of DR-TB in Papua 
New Guinea 



Daru Island 

 

Population: 15,142 

Area: 15km2 



DS & DR-TB Enrolments in Daru  
(total population: 15,000) 

0

100

200

300

400

500

600

700

2012 2013 2014 2015 2016

DS-TB DR-TB



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2011 2012 2013 2014

DR-TB Outcomes 

 treatment success  died LTFU non MDR transfer out In active cohort Failed



DR-TB % Culture negative at 6 months  
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% neg culture at month 6 % Died by month 6

% LTFU by month 6 % No culture result available
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MDR-TB been a driving force  
for development of: 

• AMS programs internationally 

– Including high-quality operational research 

• new diagnostics  

– Gene Xpert MTB/RIF 

• new surveillance approaches  

– clinical & public health application of application of next-

generation sequencing 

• new drugs 

– bedaquiline, delaminid 

• new drug formulations  

– dispersible child-friendly formulations 

 



What is HOT NORTH  
doing about MDR-TB? 

• Project support 
– Enhanced screening and preventive therapy for TB in Daru, South Fly District, 

Papua New Guinea (Suman Majumdar, Stephen Graham, Anna Ralph) 

• Personnel support 
– Dr Trisasi Lestari, HOT NORTH CDU International PhD Scholarship: 

TB prevention in Indonesian Papua 
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Anna Ralph, Menzies & RDH 

Practical antimicrobial 
stewardship at Royal Darwin 

Hospital 



RDH AMS rounds 

• RDH is third leading user of antibiotics Australia-wide 

• Daily ward list produced from electronic prescribing and 

pathology databases to identify: 

– Any prescription of a restricted antimicrobial  

– Any prescription of a broad spectrum antimicrobial  

– Drug-bug mismatch  

– Creatinine-dose mismatch  

– Antibiotic dose outside a standard range 

– Drug interaction 

– Presence of a potentially illogical combination of antibiotics 

(e.g. clindamycin and metronidazole) 

– IV antibiotic order continued for >3 days  
 







Antibiotic recommendations - surgical patients Number 

• Surgical prophylaxis course extending beyond 1 day in absence of infection. 
e.g. ongoing surgical prophylaxis beyond 24 hours after uncomplicated 
cholecystectomy 

84 

• Overly broad antimicrobial used . e.g. Tazocin used for shoulder carbuncle 
without anaerobes/pseudomonas on micro 

77 

• Drug - bug mismatch (e.g. pt on flucloxacillin but micro results returned as 
MRSA) 

57 

• Duplication of therapy (e.g. Augmentin prescribed with metronidazole without 
rationale provided) 

38 

• Dosage incorrect. e.g. metronidazole dosed as 400mg daily 29 

• Over/underdosage for given renal function (e.g. pt dosed bd Tazocin despite 
normal renal function or vice versa) 

27 

• Vancomycin dose incorrect for given renal function  22 

• Ceftriaxone/Metronidazole used first line for intra-abdominal infection 
without contraindication to penicillin or gentamicin  

16 

• Penicillin/cephalosporin not used despite minor reaction or no allergy present 
to other class. e.g. patient started on cephazolin for abscess when first line 
flucloxacillin with no allergy 

11 

• Metronidazole used when anaerobes unlikely or not present (e.g. for simple 
carbuncle) 

10 

• Antimicrobial discontinuation overlooked after planned stop date 2 



Antibiotic Recommendations  - medical patients Number 

Drug Interaction (e.g. doxy or ciprofloxacin with zinc/calcium/iron) 40 

Change to PO Abx 31 

Dosage incorrect in relation to renal function 15 

Overly broad spectrum agent used  

 

11 

Drug-bug mismatch 

 

9 

Ceftriaxone used when ampicillin/gentamicin appropriate 

 

8 

Duplication of cover  12 

Antibiotic not indicated 6 

Patient dosed adult dose of antibiotics despite weight < 40Kg 

 

2 

Vancomycin/clindamycin used first line with only minor penicillin 
allergy 

2 



                                                                    RDH Total Antimicrobial Prescribing Error Prevalence

Type of Error Number of Occurances Percentage of Orders

Percentage 

Changed Following 

Recommendation
Surgical prophylaxis course 

extending beyond 1 day in absence 

of infection 214 2.98% 46.2%

Overly broad antimicrobial used 113 1.57% 73.7%

IV antibiotic treatment continuing 

long term for non-severe infection 172 2.39% 72.7%

Dosage incorrect 72 1.00% 33.3%

Duplication of therapy 73 1.02% 100.0%
Ceftriaxone/Metronidazole used first 

line for pancreatitis or intra-

abdominal infection without 23 0.32% 28.6%

Vancomycin dose incorrect in respect 

to vancomycin level or renal function 40 0.56% 80.0%

Over/underdosage in respect to poor 

renal/hepatic function 53 0.74% 100.0%
Penicillin/cephalosporin not used 

despite minor reaction or no allergy 

present to other class 25 0.35% 50.0%

Drug - bug mismatch 84 1.17% 80.0%

Antimicrobial unlikely to treat 

causative organism 25 0.35% 100.0%
Antimicrobial treatment continuing 

after set stop date. No mention of 

antimicrobial to continue in notes 4 0.06% Not recorded

Metronidazole used when anaerobes 

unlikely or not present 14 0.19% 0.0%

Ceftriaxone used first line for 

pyelonephritis 4 0.06% 0.0%

Patient not dosed respective to low 

body weight 1 0.01% Not recorded

Incorrect IV to oral switch 1 0.01% Not recorded

TOTAL 918 69.0%
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RDH Appropriateness and Uptake Rate Over Time 
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