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Overview  

ÇCDCôséAcanthamoeba  keratitis investigations 
1985ï2011 

 

Ç Healthy Contact Lens Program  

 

. 



Acanthamoeba  

Ç Ubiquitous in water and soil  

 

Ç Exist in both trophozoite  and cyst forms  

Á In cyst form, are resistant to many pharmacologic agents, including 
lens disinfecting solutions 

Acanthamoeba  cysts Acanthamoeba  trophozoites  

Courtesy of Govinda Visvesvara, 2009. 



Acanthamoeba  Keratitis (AK)  

Ç Rare, potentially blinding eye disease  

 

Ç First case described in 1973 in TX rancher following 
ocular trauma  

 

Ç Primarily affects healthy contact lens wearers  
 

Ç Annual incidence estimated between 1 ï33 cases per 
million contact lens wearers À 

 

 

ÀYoder JS, Verani J, Heidman N, et. al. Ophthal Epi. 2012. 



Acanthamoeba  Keratitis Investigations  

1986 1987 1988 1989 1990 1985 

CDCôséfirsté
case-control 
study of  soft 
contact lens 

wearers 
conducted  



AK in Soft Contact Lens Wearers ï 1987 

Ç Using homemade saline solution  

 

Ç Wearing contact lenses while swimming  

 

Ç Disinfecting lenses less frequently than recommended 
by lens manufacturers  

 

Ç Acanthamoeba  isolated from homemade saline 
solution  



Acanthamoeba  Keratitis Investigations  

2007 2008 2009 2010 2011 2006 

UIC Dept. of Ophthalmology 
notices increase in AK cases 



Acanthamoeba  Keratitis Investigations  

2007 2008 2009 2010 2011 2006 

Multi -state 
investigation; 
multi -purpose 
contact lens 

solution 
recalled  



AK Investigation Findings - 2007 

Ç Using specific brand of multipurpose solution  

 

Ç Topping off or reusing old solution in lens case  

 

Ç WearingécontactélenseséforéÒ5éyearsé 

 

Ç Laboratory investigation:  solution not contaminated 
but anti -ameba efficacy insufficient  

ÁOnly hydrogen peroxide-containing solutions had any anti-ameba 
activity 

 

 



Acanthamoeba  Keratitis Investigations  

2007 2008 2009 2010 2011 2006 

Multi -state 
investigation; 
multi -purpose 
contact lens 

solution 
recalled  Surveillance at  sentinel network 

ophthalmology centers and 
laboratories  



AK Sentinel Network Sites  

ǒ 

ǒ 

ǒ 

ǒ 

ǒ 

ǒ 

ǒ 

ǒ 
ǒ 

ǒ 
ǒ ǒ 

ǒ 

ǒ 
ǒ 

Sentinel Network 
Site 
ǒ 



0

20

40

60

80

100

120

140

160

180

Non culture-confirmed

Culture-confirmed

Cases of AK Diagnosed at Sentinel Network Sites, by Year ð        
1999ï2009* (n=875)  

*The increase in cases from January 1, 1999 to May 31, 2007 was statistically significant (p=0.001) 

Product Recall Outbreak Period 



Acanthamoeba  Keratitis Investigations  

2007 2008 2009 2010 2011 2006 

CDC contacted 
about two 
unusual 

clusters in NY 
and GA 

Multi -state 
investigation; 
multi -purpose 
contact lens 

solution 
recalled  

Case numbers in multiple states 
remain elevated above pre -

outbreak levels  



Acanthamoeba  Keratitis Investigations  

2007 2008 2009 2010 2011 2006 

Multi -state 
investigation; 
multi -purpose 
contact lens 

solution 
recalled  

Multi -state 
investigation 

requested  
March 11, 2011 

Case numbers in multiple states 
remain elevated above pre -

outbreak levels  

CDC contacted 
about two 
unusual 

clusters in NY 
and GA 



Areas for Exploration in Investigating the 
Persistence of AK 

Contact Lenses and 
Lens Materials 

Surveillance  

Contact Lens 
Solutions  

Contact Lens 
Hygiene  

Water Exposures 



AK Case-Control Investigation ï 2011 

Ç Identify modifiable risk factors contributing to the 
elevated incidence of AK cases throughout the country  

Ç Case definition  

ÁUS residents 

ÁClinically compatible signs and symptoms 

ÁLaboratory-confirmed diagnosis  between January 1, 2008 and 
June 15, 2011 



AK Case-Control Investigation ï 2011 

Ç Case-patient recruitment  
ÁSentinel network sites 

ÁAdditional case finding by collaborating health departments, CDC, 
and FDA 

Á Information on demographics, clinical history, and potential risk 
factors during month prior to symptom onset (ïexposureçperiodð) 

 

Ç 49 of first 50 case patients interviewed were contact 
lens wearers during their exposure period  

ÁFurther limited case definition to include only contact lens wearers 



AK Case-Control Investigation ï 2011 

Ç Controls recruited from patient populations of eye care 
providers randomly selected from registries  

ÁOphthalmologists 

ÁOptometrists 

 

Ç Control definition  
ÁContact lens wearers (CLW) 

ÁNo clinical history of AK 

ÁÓ12çyearsçofçage 

 
 

 



AK Case-Control Investigation ï 2011 

Cases  
Median (range)  

Controls  
Median (range)  

P Value 
 

Age (years) 36 (13ï90) 40 (14ï73) 0.19 





Adjusted Odds Ratios for AK Case Patients Compared 
with Control, Using Conditional Logistic Regression  

Cases (N=88) 
% (n) 

Controls  
(N=151) 

% (n) mOR (95% CI) 
Age >53 years 
(highest quintile)  22.7 (20) 17.2 (26) 6.3 (1.1ï35.0) 

Male sex 44.8 (39) 24.5 (37) 12.2  (2.3ï64.0) 
 
Topping off solution  67.9 (55) 32.8 (45) 10.8 (2.3ï50.5) 



AK among Rigid Gas Permeable (RGP) Contact 
Lens Wearers, United States, 2005ï2011 

Cases  
(n=37) 

Controls  
(n=17) 

Unadjusted OR  
(P value)  

Indication  for RGP 
use 

     Vision  correction  28/37 17/17 Ref 

     Orthokeratology  9/37 0/0 Undefined (0.02)  

Any sleeping with 
lenses in 

12/36 1/17 8.00 (0.04) 

Ever used tap water 
to store lenses 

18/36  1/17 16.00 (0.001) 

Ever topped off 
solution  

24/36 5/17 4.80 (0.01) 

Cope JR, Collier SA, Schein OD, et al. Acanthamoeba Keratitis among Rigid Gas Permeable Contact Lens Wearers in the United States, 
2005 through 2011. Ophthalmology 2016 



Hygiene Behaviors  

Ç Topping off  

ÁPromotes biofilm formation 

ÁDilutes disinfection activity of solution* 

Ç Storing lenses in water  

ÁWater contamination increases exposure to Acanthamoeba 

ÁFrequency of water exposure not associated with risk of infection 

ÁSpecific behaviors increase risk 

Ç New contact lens users might have poor lens care 
practices 

 

 

*Ahearn DG, Zhang S, Stulting RD, et. al.  Invest Ophth Vis Sci.  2011.  



Recommendations  

Ç Encourage proper hygiene practices among contact 
lens wearers 

ÁRegular cleaning of lenses  

ÁAvoidance of lens contamination with water 

ÁEffective use of disinfecting solutions 

ÅMisuse of solutions can promote growth of Acanthamoeba 

 

 

 



Recommendations  

Ç Educate contact lens wearers and providers about risks 
of AK 

 

Ç Establish standards for contact lens disinfection 
efficacy against Acanthamoeba  

 

Ç Continue to monitor AK incidence  

 

 



Challenges 

Ç Monitoring AK incidence  
ÁNo ongoing systematic collection of AK cases 

ÁNot reportable in any state 

ÁDifficult to assess impacts of interventions 

 

Ç Promoting healthy behaviors among contact lens 
wearers 
ÁBehaviors are difficult to modify 

ÁExamples: diet, exercise, tobacco use 



The Healthy Contact Lens Program 
at CDC 

National Center for Emerging and Zoonotic Infectious Diseases 

Division of Foodborne, Waterborne, and Environmental Diseases 



Vision & Mission  

Ç Vision  

Reduced eye infections and complications 
among contact lens wearers. 

 

Ç Mission  

Deliver clear and consistent recommendations 
to increase awareness of behaviors and risk 
factors and maximize the benefits of contact 
lens wear.  



Program Overview 

Develop 
messages 

Disseminate 
messages 

Increase 
awareness 

Improve 
compliance  

Reduce burden 
of CL-related 
eye infections  



CDC has partnered with professional 
organizations to bolster the effort, including:  

Á American Academy of Ophthalmology 

Á American Academy of Optometry 

Á American Optometric Association 

Á Contact Lens Association of Ophthalmologists 

Á Contact Lens Society of America 

Á National Academy of Opticianry 



CDC has developed a website to promote 
healthy contact lens wear and care 

 
 

Key content includes: 

 
Å Expert-honed recommendations 

Å Benefits of contact lens wear 
Å Risks relating to contact lens 

wear 

Å Collaboration with CLI and 

partners 

Å Basic facts about contact lens 
wear 

Å Health promotion materials 

Å Data and publications 



CDC has developed contact lens wear and care 
messages with input from experts and stakeholders 

You only have one pair of 

eyes, so take care of them!  

 

Key Messages: 
 
1) Donôt sleep in your contact 

lenses 
 

2) Donôt top off, or add new 

solution to old solution in your 

case to store your contact lenses 
 

3) Do replace your lenses as 

often as prescribed by your eye 

care provider 



Newly developed infographics and posters can 
be displayed or circulated on social media 


