
Cherry	
  Lim	
  	
  
Wellcome	
  Trust	
  Training	
  Fellowship	
  

	
  	
  
	
  

Epidemiology	
  and	
  Burden	
  of	
  	
  
Mul=drug-­‐resistant	
  Bacterial	
  Infec=on	
  	
  

in	
  Thailand	
  



ACKNOWLEDGEMENT	
  

Co-­‐authors	
  
•  Emi	
  Takahashi	
  
•  Maliwan	
  Hongsuwan	
  	
  
•  Vanaporn	
  Wuthiekanaun	
  	
  
•  Visanu	
  Thamlikitkul	
  
•  Saowapak	
  Hinjoy	
  
•  Nick	
  PJ	
  Day	
  
•  Sharon	
  J	
  Peacock	
  
•  Direk	
  Limmathurotsakul	
  

Lim	
  C,	
  Takahashi	
  E,	
  Hongsuwan	
  M,	
  et	
  al.	
  Elife.	
  2016	
  Sep	
  6;5.	
  

Contributors	
  
•  Bacterial	
  InfecMon	
  in	
  Northeast	
  

Thailand	
  (BINET)	
  network	
  
•  Ministry	
  of	
  Interior,	
  Thailand	
  

Administra=ve	
  supports	
  
•  Mayura	
  Malasit	
  
•  JiQana	
  Suwannapruk	
  
•  Directors	
  of	
  all	
  parMcipated	
  

hospitals	
  
	
  
IT	
  supports	
  
•  Prapass	
  Wanapinij	
  
•  Mongkol	
  Fungprasertkul	
  
•  Dean	
  Sherwood	
  

Special	
  Thank	
  you	
  to	
  
•  Nick	
  J.	
  White	
  	
  
•  Ben	
  Cooper	
  



Currently	
  700,000	
  deaths	
  (low	
  es=mate)	
  due	
  
to	
  an=microbial	
  resistant	
  infec=on	
  

10	
  million	
  deaths	
  by	
  2050	
  





38,000	
  in	
  Thailand	
  is	
  “total	
  mortality”	
  	
  
However,	
  it’s	
  not	
  comparable	
  

“aXributable	
  mortality”	
  should	
  be	
  used	
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Thailand	
  •  RetrospecMve,	
  mulMcentre	
  
surveillance	
  study	
  

•  Bacteraemia	
  cases	
  

•  Jan	
  2004	
  -­‐	
  Dec	
  2010	
  

•  9	
  provincial	
  hospitals	
  in	
  
Northeast	
  Thailand	
  

Study	
  Design	
  



Rou=ne	
  
Clinical	
  Data	
  
(Admission	
  
records)	
  

To	
  idenMfy	
  
bacteraemia	
  
and	
  MDR	
  

Rou=ne	
  
Microbiology	
  
Laboratory	
  

Data	
  

Na=onal	
  
Death	
  

Registry	
  Data	
  

	
  Hospital	
  No.	
  
	
  Admission	
  No.	
  

Methods	
  -­‐	
  Data	
  sources	
  

To	
  confirm	
  	
  
30-­‐day	
  mortality	
  

NaMonal	
  ID	
  



Mul=drug-­‐resistant	
  (MDR)	
  
-­‐  Non-­‐suscepMble	
  to	
  ≥1	
  agents	
  in	
  ≥3	
  categories	
  of	
  

anMbioMcs	
  
-­‐  All	
  MRSA	
  are	
  considered	
  MDR	
  

Margiorakos	
  AP.,	
  et	
  al.	
  Clin	
  Microbiol	
  Infect.	
  2012.	
  

Mul=variable	
  logis=c	
  regression	
  
-­‐  StraMfied	
  by	
  hospitals	
  
-­‐  Adjusted	
  for	
  gender,	
  age,	
  Mme	
  to	
  infecMon	
  (for	
  HAB	
  

only)	
  and	
  year	
  of	
  admission	
  

Methods	
  



Mortality	
  aQributable	
  to	
  MDR	
  	
  
in	
  hospital-­‐acquired	
  bacteraemia	
  (our	
  study)	
  

Mortality	
  aQributable	
  to	
  MDR	
  	
  
in	
  hospital-­‐acquired	
  infecMons	
  (all	
  sites)	
  

CorrecMon	
  factors	
  
Martone	
  WJ.,	
  at	
  al.	
  1998.	
  

Mortality	
  aQributable	
  to	
  MDR	
  	
  
in	
  hospital-­‐acquired	
  infecMons	
  in	
  Thailand	
  

NaMonal	
  staMsMcs	
  of	
  
nosocomial	
  MDR	
  infecMons	
  	
  

Pumart	
  P.,	
  et	
  al.	
  
2012.	
  

Methods	
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  19,122	
  deaths	
  

597	
   288	
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15,168	
  



Conclusion	
  •  Excess	
  deaths	
  due	
  to	
  MDR	
  in	
  HAI	
  paMents	
  in	
  
Thailand	
  is	
  substanMal	
  	
  

Source:	
  Lim	
  2016	
  

19,000	
  deaths	
  per	
  year	
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~3,000	
  deaths	
  due	
  to	
  	
  
S.	
  aureus	
  +	
  E.	
  coli	
  +	
  K.	
  

pneumoniae	
  AMR	
  infecMon	
  	
  

~3,600	
  deaths	
  due	
  to	
  	
  
S.	
  aureus	
  +	
  E.	
  coli	
  +	
  K.	
  

pneumoniae	
  AMR	
  infecMon	
  
	
  

PLUS	
  
	
  

~15,000	
  deaths	
  due	
  to	
  
Acinetobacter	
  spp	
  AMR	
  

infecMon	
  	
  

Our	
  study	
  VS	
  



•  XMDR	
  =	
  observed	
  mortality	
  in	
  MDR	
  infected	
  
paMents	
  

•  aOR	
  =	
  adjusted	
  odds	
  raMo	
  from	
  mulMvariable	
  
logisMc	
  regression	
  model	
  

•  Onon-­‐MDR	
  =	
  esMmated	
  odds	
  of	
  mortality	
  if	
  
infected	
  with	
  non-­‐MDR	
  pathogens	
  

Onon-­‐MDR	
  =	
  (1/aOR)*(XMDR	
  /(1-­‐XMDR	
  ))	
  
	
  
AQributable	
  mortality	
  =	
  XMDR	
  	
  –	
  (Onon-­‐MDR	
  /(1+Onon-­‐MDR	
  ))	
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Methods	
  -­‐	
  Categories	
  of	
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Results	
  -­‐	
  Propor=on	
  of	
  Acinetobacter	
  spp	
  	
  
bacteraemia	
  being	
  carbapenem-­‐resistance	
  

0%	
  

10%	
  

20%	
  

30%	
  

40%	
  

50%	
  

60%	
  

70%	
  

80%	
  

24%	
  of	
  
Community-­‐
acquired	
  

39%	
  of	
  
Healthcare-­‐
associated	
  

64%	
  of	
  
Hospital-­‐	
  
acquired	
  



Propor=on	
  of	
  K.	
  pneumoniae	
  bacteraemia	
  	
  
being	
  ESBL	
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Propor=on	
  of	
  P.	
  aeruginosa	
  bacteraemia	
  	
  
being	
  carbapenem-­‐resistance	
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RESULTS	
  –	
  ASSOCIATION	
  BETWEEN	
  MDR	
  AND	
  MORTALITY	
  

•  Mortality	
  in	
  community-­‐acquired	
  bacteraemia	
  
Causa=ve	
  Pathogen	
   30	
  day	
  mortality	
  (%)	
   aOR	
  (95%	
  CI)	
  

MDR	
   Non-­‐MDR	
  
S.	
  aureus	
   43%	
  (40/94)	
   32%	
  (348/1082)	
   1.4	
  (0.9-­‐2.2)	
  
Enterococcus	
  spp	
   NA	
   31%	
  (55/176)	
   NA	
  
E.	
  coli	
   33%	
  (388/117)	
   26%	
  (566/2205)	
   1.5	
  (1.2-­‐1.7)	
  
K.	
  pneumonia	
   41%	
  (60/146)	
   43%	
  (373/864)	
   1.0	
  (0.7-­‐1.4)	
  
P.	
  aeruginosa	
   54%	
  (7/13)	
   51%	
  (138/273)	
   1.2	
  (0.4-­‐3.6)	
  
Acinetobacter	
  spp	
   43%	
  (54/125)	
   35%	
  (115/324)	
   1.5	
  (1.0-­‐2.3)	
  
Subtotal	
  	
  
(I-­‐sq=0%,	
  p=0.42)	
  

35%	
  (549/1555)	
   32%	
  (1595/4924)	
   1.4	
  (1.2-­‐1.6)	
  

I-­‐sq=	
  I-­‐squared	
  



RESULTS	
  –	
  ASSOCIATION	
  BETWEEN	
  MDR	
  AND	
  MORTALITY	
  

•  Mortality	
  in	
  healthcare-­‐associated	
  bacteraemia	
  

I-­‐sq=	
  I-­‐squared	
  

Causa=ve	
  Pathogen	
   30	
  day	
  mortality	
  (%)	
   aOR	
  (95%	
  CI)	
  
MDR	
   Non-­‐MDR	
  

S.	
  aureus	
   41%	
  (30/73)	
   30%	
  (56/186)	
   1.5	
  (0.9-­‐2.7)	
  
Enterococcus	
  spp	
   NA	
   45%	
  (22/49)	
   NA	
  
E.	
  coli	
   45%	
  (131/288)	
   34%	
  (71/206)	
   1.7	
  (1.1-­‐2.5)	
  
K.	
  pneumonia	
   52%	
  (37/71)	
   40%	
  (50/125)	
   1.5	
  (0.9-­‐2.8)	
  
P.	
  aeruginosa	
   50%	
  (5/10)	
   48%	
  (45/93)	
   1.0	
  (0.3-­‐3.7)	
  
Acinetobacter	
  spp	
   76%	
  (44/58)	
   35%	
  (20/57)	
   5.3	
  (2.3-­‐12.1)	
  
Subtotal	
  	
  
(I-­‐sq=51%,	
  p=0.09)	
  

49%	
  (247/500)	
   37%	
  (264/716)	
   1.9	
  (1.2-­‐2.8)	
  



RESULTS	
  –	
  ASSOCIATION	
  BETWEEN	
  MDR	
  AND	
  MORTALITY	
  

•  Mortality	
  in	
  hospital-­‐acquired	
  bacteraemia	
  

I-­‐sq=	
  I-­‐squared	
  

Causa=ve	
  Pathogen	
   30	
  day	
  mortality	
  (%)	
   aOR	
  (95%	
  CI)	
  
MDR	
   Non-­‐MDR	
  

S.	
  aureus	
   44%	
  (97/222)	
   33%	
  (74/224)	
   1.9	
  (1.3-­‐2.9)	
  
Enterococcus	
  spp	
   50%	
  (2/4)	
   50%	
  (56/113)	
   1.1	
  (0.1-­‐8.4)	
  
E.	
  coli	
   50%	
  (126/252)	
   40%	
  (60/151)	
   1.8	
  (1.1-­‐2.7)	
  
K.	
  pneumonia	
   43%	
  (130/301)	
   48%	
  (74/154)	
   1.1	
  (0.7-­‐1.7)	
  
P.	
  aeruginosa	
   64%	
  (29/45)	
   60%	
  (81/134)	
   1.2	
  (0.6-­‐2.5)	
  
Acinetobacter	
  spp	
   68%	
  (256/374)	
   30%	
  (38/127)	
   5.6	
  (3.6-­‐8.9)	
  
Subtotal	
  	
  
(I-­‐sq=83%,	
  p<0.01)	
  

53%	
  (640/1198)	
   42%	
  (383/903)	
   1.9	
  (1.2-­‐3.2)	
  


