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Second WHO report on NTDs, 2013  

Cystic echinococcosis - E. granulosus  
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70% liver cysts 
20% lung cysts 
10% other location 
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WHO cyst  
classification Description 

Cyst  
stage 

Treatment  
options 

• drug therapy 
• percutaneous treatment 

cyst with heterogenous 
hypo/hyperechoic content,  
no daughter cysts 

• drug therapy 
• surgery 
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"PAIR" 
(percutaneous  
 treatment; >1980s)  
 

Surgery 

Drug treatment  
with oral 

benzimidazoles 
 (Albendazole; >1970s) 
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Protoscolicidal 
solution  
(hypertonic saline  
or 95% alcohol) 
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Cyst stage depending outcome of PAIR 

85% success 

15% failure 

• CE2 with many daughter cysts 
 

• CE3b predominantly solid with daughter cysts 

CE 1                CE 3a 



Problem 1:  Risk of anaphylaxia 
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PAIR / percutaneous treatment related problems 
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The risk of percutaneous treatment related anaphylaxia 
5943 percutaneous treatment procedures reported 1980–2010 

Lethal anaphylaxia 0.03 %  =  3 / 10.000  PAIR-procedures 

• Drug related lethal anaphylactic reactions: 
     Penicillin 1 – 4 / 10.000 treatment courses  

 
• Allergic reactions to radiographic contrast media used for imaging 
     occur in 1% of patients and are lethal in ≤0.01% of cases 

 



Problem 2:  Demanding 
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PAIR / percutaneous treatment related problems 

Oral Albendazole ≥ 3 months 

WBC + LFT follow-up 

+ 

PAIR equipment 



Problem 3:  Biliary fistulae  
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PAIR / percutaneous treatment related problems 

Problem of scolicidal agents: in the presence of fistulae 
they cause fatal sclerosing cholangitis of the biliary tree  



Why not injecting albendazole into hydatid 
cysts ? 
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Conclusions:  

neither surgery nor PAIR nor longterm oral 
albendazole treatment are feasible treatment 
options for resource poor settings and a safe 
and effective alternative is needed 



18 

Albendazole 

Albendazole sulfoxid 

Albendazole is a "pro-drug" and needs   
hepatic metabolization into its active form 
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… a perfect water-soluble  
Albendazole sulfoxid  
salt preparation ! 
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Result: Albendazole sulfoxid is non-toxic to the biliary tree,  
 no risk of sclerosing cholangitis 
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Single step percutaneous treatment procedure 
with intracystic albendazole sulfoxide instillation 



Aim of study:   to replace the classical PAIR procedure for   
        percutaneous treatment of hepatic hydatid cysts 
 

Problems linked to classical PAIR (puncture-aspirate-instillate-
reaspirate) technique: 
(1) technically demanding (complex multi-step procedure), 
(2)  instillation of hypertonic saline solution or ethanol into cysts causes 
 fatal chemical cholangitis if cysto-biliary fistulas are present, thus 
(3)  exclusion of cysto-biliary fistulas (by radio contrast studies) obligatory, 
(4)  high costs of subsequent oral albendazole therapy (≥3 months)  
(5)  necessity to monitor systemic toxicity of albendazole therapy 
 

Advantage of novel treatment approach: 
(1)  assuring a locally maximized and sustained antiparasitic effect, 
(2)  avoiding systemic toxicity, thus (3) sparing the necessity for resource-
 and cost demanding monitoring of systemic therapy 
(4)  avoiding compliance problems and (5) costs linked to the currently 
 necessary prolonged oral therapy. 
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Challenges 

Natural infected sheep:  

      - cyst size limited 

      - coinfection with Fasciola close to 100% 
 

Option of an infection model currently under evaluation:  

      time to reasonable cyst size ~ 4-5 years 
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Thank you 
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