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Why do We Talk about AKI in 
developing country ? 
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Patients undergoing RRT from 2010 to 2030


Worldwide


By	region


Liyanage T, et al. The Lancet. 2015 May 16;385(9981):1975-82
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Taiwan	National	Health	Insurance	data
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Developing world 
12 to 40 PMP/YR 

Developed world 
100 to 200 PMP/YR 

Community acquired 
AKI 
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	0	by	25-Acute	kidney	injury		
Incidence	and	outcome	

Global variation in the incidence of AKI


KDIGO	



8 

KDIGO	



What’s the difference of AKI, 
developing countries (DC)  perspective
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Community	AKI	Latin	American	

Specific diseases and RRT 

Lombardi, Rosa-Diez, Ferreiro, Greloni, Yu, Younes-Ibrahim, Burdmann, NDT 2014 

Data from Dr Burdmann, Brazil
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   AKI Snakebite LA  

29% “AKI developed in 22% of 
the patients.” 

Mendes, Cordeiro, Burdmann, Ann Pharmacother 2009  

Comparing with polymyxin B 

Data from Dr Burdmann, Brazil 
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Comorbidity of AKI 

0%	 10%	 20%	 30%	 40%	 50%	 60%	

CKD		

Diabetes	

Ventilator	

Vasopressor	

38%	

33%	

47%	

33%	

54%	

36%	

29%	

16%	

Emerging	 Developed	

Less sepsis  
Less severity of illness scores 
But high mortality 

Clin J Am Soc Nephrol. 2015 Aug 7; 10(8): 1324–1331
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Kidney recovery after AKI- 0 by 25
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Water borne illness /dehydration


Venomous animals /insects/ 
Vector-transmitted infections 
(endemic conditions)  

 Consumption of toxic plants/ 
herbs





Obstetric disease
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1.  no Access to basic sanitation 
2.  No safe drinking-water 



 2.4 billion people globally 
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CJASN December 2018, 13 (12) 1791-1800
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Tropical infections causing AKI


Leptospirosis , 
Dengue, Malaria


Malaria

Leptospirosis, Dengue


Leptospirosis 
1 million cases/
year 
60,000 deaths/
year


Dengue 
390 million 
cases/year 
60,000 deaths/
year


Malaria 
214 million cases/
year 
400,000 deaths/year


Srisawat et al, Textbook of Critical Care Nephrology 3rd   ,2017
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	HIV	associated	Nephropathy	

Nature	Reviews	Nephrology	volume11,	pages150–160	(2015)
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Etiology of AKI
 Mortality of AKI


EMJ Nephrol. 2017;5[1]:66-74.


Major etiology of AKI in tropical area
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Malaria


Upsurge	in	AKI	due	to	Malaria	
Incidence	is	13-17.8%	
Increasing	multidrug	resistance
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77.80
%	 77.70

%	

78.00
%	

Renal	Hypoperfusion


2.50
%	

2.30
%	

3.20
%	

Environmental	Toxins


71.60
%	

72.20
%	

69.90
%	

Nephrotoxic	Drugs


Total	(N=7604)	
Academic	hospitals	(N=5662)	
Local	hospitals	(N=1942)


Habitual difference, AKI in China


 2, 223, 230  patients  admitted  to  the  44  hospitals  screened  in  2013,  
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Traditional	medicine	in	LMIC	area
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Population	Pyramid


Developed
 Developing
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It occurs with bimodal distribution 

1st   peak 
7th - 8th week  

2nd   peak 
32th - 36th week  

Based on trimester of pregnancy AKI can be classified into three 
groups: 

First half Second half Postpartum 

Hyperemesis 
gravidurum 

Septic abortion 

Preeclampsia 
HELLP 
AFLP 

TTP 
HUS 

Etiology of AKI during pregnancy 

KDIGO	



Pediatric	AKI,		less	than	3	years
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HIC n=147 UMIC n=72 LLMIC n=108 

AKI in Children form 0-25 snapshot, child 
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Challenging problems in AKI in DC 

1. Changing disease etiology 

2. Climate problem 

3. Health resources 

TAIWAN
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In South Asia…difficulty


Changing	disease	epidemiology
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4.70%	

17.09%	

Malaria


36.83%	

19.13%	

Diarrheal Diseases


0.94%	

1.93%	

Hemolytic Uremic Syndrome
 1983-1995(n=638) 
1996-2008(n=1767)


Etiological pattern of AKI, India
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Climate Change Effects on Human Health
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Heat waves on AKI 



International Journal of 
Epidemiology 37(6):1359-65
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Global distribution of nephrologists per 1 
million population (ISN)
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Patients received RRT


Lancet ,Volume 385, No. 9981, p1975–1982, 16 May 2015


Ethnic, socioeconomic, and developmental heterogeneity 
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Not getting dialysis


Ethnic, socioeconomic, and developmental heterogeneity 
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Extreme Poverty Rate


World	Bank	2017


KDIGO	



Expenditures burden in South Asia: the 
challenges are facing
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Limited resources and low awareness
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The ISN ‘0 by 25’ Project


Ann Nutr Metab 2015;66(suppl 3):42–44


Urinalysis 
Proteinuria


Biopsy 
Imagine
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AKI prediction score


KDIGO	



AKI- recognition.-The ISN ‘0 by 25’ Project
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 Salivary urea nitrogen dipstick- Angola


Eight-six	patients		malaria
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Biopsy could be necessary in LMIC
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 Barriers to care in AKI-sub-Saharan Africa
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A Nurse Led Intervention


J	Ren	Care.	2016	Dec;42(4):196-204
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Resources  
Experience 
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Treatment of AKI in DC 

 DEVELOPED	WORLD
 DEVELOPING	WORLD


TREATMENT
 RRT widely immediately 
available 
IHD>CRRT>SLED>PD


Poorly available 
PD>>IHD


TRANSPORTATION
 Immediate
 Severe delays→ 
increased mortality


COSTS
 High, affordable
 Low, unaffordable, 
increases mortality
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iHD
 CRRT
 CRRT
 iHD
SLED
 PD
 CRRT
 iHD
 PD


Manns*	
(Crit	Care,2003)


Berbece*	
(Kid	Int,2006)


Ponce	
(Botucatu,2010)


Chitalia	(India)	
(Kid	Int,2002)
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Costs	of	dialysis	therapy	in	AKI


Automatic		

Manual	KDIGO	



All -cause mortality in hospital 


 2 223 230  patients  admitted  to  the  44  hospitals  screened  in  2013,  154 950  (7·0%) AKI
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(58%)


(41%)


(1%)


AKI	Snapshot	,	Taiwan
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Nephrology referral and outcome


Long	term	dialysis


Long	term	mortality


Yes															No


Yes															No
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 Acute kidney injury risk levels and dimensions
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Incidence Prevalence 

2016 USRDS
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Multidisciplinary	care	Team	for	kidney	disease	


DM	
HTN	
Diet
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Public approach 

1. Awareness of 
nephrotoxin , chemicals 
2.Control of infection and 
vector 
3. Surveillance of pharmacy 
4. Safe water and food 
5. Referral to nephrologist 
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AKI in 
Vin-cent Wu, M.D. 

dr.vincentwu@gmail.com  

AKI in increasing rapidly in DC, limited 
awareness 

AKI specific risk in DC deserve long-term 
follow up


Water and health care system, resources


Tropical AKI irrevocably linked to tropical  
co-system and culture 
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Thank  you 
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