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Overview

¢ C D CAcarghamoeba keratitis investigations
19857 2011

¢ Healthy Contact Lens Program



Acanthamoeba

¢ Ubiquitous in water and soll

¢ Exist in both trophozoite and cyst forms

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

-/ Acanthamoeba trophozoites Acanthamoeba cysts
y Courtesy of Govinda Visvesvara, 2009.




Acanthamoeba Keratitis (AK)

¢ Rare, potentially blinding eye disease

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

¢ Primarily affects healthy contact lens wearers

¢ Annual incidence estimated between 1 133 cases per
million contact lens wearers #

AYoder JS, Verani Bleidman N, et. alOphthal Epi 2012.



Acanthamoeba Keratitis Investigations
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Acanthamoeba Keratitis in
Soft Contact Lens Wearers

A Case-Control Study

glley. MD, MPH; H. Brandt

3ovinda S. Visvesvara, PhD

Acanthamoeba keralitis is a rare, serious prolozoal infection of the comea
associatec with wearing contact lenses. To identify risk factors in soft contact
lens wearers, we interviewed 27 patients with Acanthamoeba keratitis and 81
uninfected matched controls to compare contact lens care practices, brands of
contact lenses and assoclated solutions, and behavioral activities. Patients were
significantly more likely than controls to use homemade saline instead of
commercially prepared saline (2127 [78%) vs 14/81 [17%); odds ratio [OR), =),
and wear their lenses while swimming (17/27 (63%) vs 24/81 [30%]); OR, 6.2).
Contact lens disinfection schedules could be determined for 25 of the patients
and all of the controls. Patients were significantly more Iikely than controls to
disinfect their lenses less frequently than recommended by lens manutacturers
(18725 [72%)] vs 26/81 [32%); OR, 5.8). Microbiologic assay of contact lens
solutions from controls showed frequent contamination with high levels of
bacteria. Acanthamoeba species were isolated from homemade saline solutions
from two controls. These findings emphasize adherence to recommended
methods of soft contact lens care, especially when using nonstenie lens care
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AK In Soft Contact Lens Wearersi 1987

Using homemade saline solution
Wearing contact lenses while swimming

Disinfecting lenses less frequently than recommended
by lens manufacturers

Acanthamoeba i1solated from homemade saline
solution



Acanthamoeba Keratitis Investigations

UIC Dept. of Ophthalmology
notices increase in AK cases

Epidemiological Characteristics of a
Chicago-area Acanthamoeba
Keratitis Outbreak

CHARLOTTE E. JOSLIN, OD, ELMER Y. TU, MD, TIMOTHY T. Mc(MAHON, OD,
DOUG ). PASSARO, MD, MPH," LESLIE T. STAYNER, PHD, AND JOEL SUGAR, MD
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Acanthamoeba Keratitis Investigations

Multi -state National Outbreak of Acanthamoeba
investigation; — Keratitis Associated with Use
multi -purpose S Iy of a Contact Lens Solution,

CO:;f‘uiti;f]”S =. =l United States

| | d Jennifer R. Verani, Suchita A. Lorick, Jonathan S. Yoder, Michael J. Beach, Christopher R. Braden,
recaile Jacquelin M. Roberts, Craig S. Conover, Sue Chen, Kateesha A. McConnell, Douglas C. Chang,

Benjamin J. Park, Dan B. Jones, Govinda S. Visvesvara, and Sharon L. Roy,
for the Acanthamoeba Keratitis Investigation Team'
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AK Investigation Findings - 2007

¢ Using specific brand of multipurpose solution

¢ Topping off or reusing old solution in lens case

vd

c Weari ngecontactélenseséfore

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

A Only hydrogen peroxide-containing solutions had any ant-ameba
activity



Acanthamoeba Keratitis Investigations

Multi -state
investigation;
multi -purpose
contact lens
solution
recalled Surveillance at sentinel network
ophthalmology centers and
laboratories
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AK Sentinel Network Sites
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Cases of AKDiagnosed at Sentinel Network Sites, by Year 0
199971 2009* (n=875)

Outbreak Period Product Recall
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*The increase in cases fromJanuary 1, 1999 to May 31, 2007 was statistically significant (p=0.001)



Acanthamoeba Keratitis Investigations
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unusual
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recalled

Case numbers in multiple states
remain elevated above pre -
outbreak levels
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Acanthamoeba Keratitis Investigations

Multi -state
- investigation
| e CDC contacted requested
investigation;
about two March 11, 2011

multi -purpose

unusual
contact lens _
solution clusters in NY
and GA
recalled

Case numbers in multiple states
remain elevated above pre -
outbreak levels
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Areas for Exploration in Investigating the
Persistence of AK

Surveillance Water Exposures

Contact Lens
Hygiene

=2

Contact Lenses and
Lens Materials

Contact Lens
Solutions




AK CaseControl Investigation 1 2011

¢ ldentify modifiable risk factors contributing to the
elevated incidence of AK cases throughout the country

¢ Casedefinition
A US residents
A Clinically compatible signs and symptoms

A Laboratory-confirmed diagnosis between January1,2008 and
June 15, 2011

ARTICLE

Risk Factors for Acanthamoeba Keratitis—A Multistate

Case—Control Study, 2008-2011

Allison C. Brown, Ph.D, MP.H, Jonathan Ross, M., Daniel B. Jones, mb, Sarah A. Collier, mpPH, Tracy L. Ayers, PhD,
Robert M. Hoekstra, ph.D, Bryon Backensen, ms, Sharon L. Roy, m.D, Michael J. Beach, PhD.,
and Jonathan S. Yoder, msw., mpPH, for The Acanthamoeba Kerafitis Investigation Team




AK CaseControl Investigation 1 2011

¢ Casepatient recruitment
A Sentinel network sites

A Additional case findingby collaborating health departments, CDC,
and FDA

A Information on demographics, clinical history, and potential risk
factors during month prior to symptomonset(l e x pos ur ec¢p

¢ 49 of first 50 case patients interviewed were contact
lens wearers during their exposure period
A Further limited case definition to include only contact lens wearers



AK CaseControl Investigation 1 2011

¢ Controls recruited from patient populations of eye care
providers randomly selected from registries
A Ophthalmologists
A Optometrists

¢ Control definition
A Contact lens wearerg CLW)
A No clinical history of AK
AOl2c¢cyearscofcage



AK CaseControl Investigation 1 2011

Cases Controls P Value
Median (range) Median (range)

Age (years) 36 (131 90) 40 (147 73) 0.19

A

FIG. 1. Age distribution of case patients and

3
control with Acanthamoeba keratitis reporting 10
wearing soft contact lenses, United States,
2011. N=88 case patients, 151 control. I
a I I I I
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TABLE 1. Demographic Characteristics, Contact Lens Types, and
Prevalence of Previously Described Risk Factors Among Case Patients
and Control With Acanthamoeba Keratitis Reporting Wearing Soft

Contact lenses, United States, 2011

Case Patients
Characteristic (N=88), % (n)

Control
(M=151), % (n)

X P

r\nmnnr:nnhir
o

Age, years
<25 (lowest quintile) 37.5 (33
25-53 39.8 (35)
=53 (highest quintile) 227 (20)
Male sex 448 (3D)
Hispanic ethnicity 11.6 (10)

22.5 (34)
60.3 (91)
17.2 (26)
245 (37)
2.01(3)

=0.01¢

T WWHIE race 77.91.67)
Type of contact lens
Daily disposable 7.1(6)
Planned replacement soft 92.9 (78)
contact lens
Previously described risk factor
Current smoker 10.3 (9
Ever lived or worked in 39.8 (35
a smoky environment
Eye trauma in month before 6.9 (@)
onset
Previous eye disease or 13.6 (12)
surgery
Diabetes 4.5 (4)
Immunosuppressive 2.3(2)
conditions or medications

BE.7 (134)
8.0 (12)
92.0 (138
7.9 (12)
45.7 (69)
A

10.6 (16)

3.3 (5)
4.6 (7)

“Significantly different at the 0.05 level.
MNA, not applicable.




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

Controls
Cases(N=88) (N=151)
% (n) % (Nn) MOR  (95% ClI)
Age >53 years
(highest quintile) 22.7 (20) 17.2 (26) 6.3 (1.1135.0)
Male sex 44.8 (39) 24.5 (37) 12.2 (2.3164.0)
Topping off solution 67.9 (55) 32.8 (45) 10.8 (2.3150.5)

%[



AK among Rigid Gas Permeable (RGP) Contact
Lens Wearers, United States, 20051 2011

Cases Controls Unadjusted OR
(n=37) (n=17) (Pvalue)
Indication for RGP
use
Vision correction 28/37 17/17 Ref
Orthokeratology 9/37 0/0 Undefined (0.02)
Any sleeping with 12/36 1/17 8.00 (0.04)
lenses in
Ever used tap water 18/36 1/17 16.00 (0.001)
to store lenses
Ever topped off 24/36 5/17 4.80 (0.01)
solution

Cope JR, Collier SA, Schein OD, et/danthamoebaKeratitis among Rigid Gas Permeable Contact Lens Wearers in the United States,
2005 through 2011 .0Ophthalmology 2016




Hygiene Behaviors

¢ Topping off

A Promotes biofilm formation

A Dilutes disinfection activity of solution*
¢ Storing lenses in water

A Water contamination increases exposure taAcanthamoeba
A Frequency of water exposure not associated with risk of infection
A Specific behaviors increase risk

¢ New contact lens users might have poor lens care
practices

~ *Ahearn DG, Zhang S5tulting RD, et. alInvestOphthVis Sci2011.



Recommendations

¢ Encourage proper hygiene practices among contact
lens wearers

A Regular cleaning of lenses
A Avoidance of lens contamination with water

A Effectiveuse of disinfecting solutions
A Misuse of solutions can promote growth ofAcanthamoeba



Recommendations

Educate contact lens wearers and providers about risks
of AK

Establish standards for contact lens disinfection
efficacy against Acanthamoeba

Continue to monitor AK incidence



Challenges

¢ Monitoring AK incidence
A No ongoing systematic collection of AK cases
A Not reportable in any state
A Difficult to assess impacts of interventions

¢ Promoting healthy behaviors among contact lens
wearers
A Behaviors are difficult to modify
A Examples: diet, exercise, tobacco use



he Healthy Contact Lens Program
at CDC

" National Center for Emerging and Zoonotic Infectious Diseases
Division of Foodborne, Waterborne, and Environmental Diseases




Vision & Mission

¢ Vision
Reduced eye infections and complications
among contact lens wearers.

¢ Mission
Deliver clear and consistent recommendations
to Increase awareness of behaviors and risk

factors and maximize the benefits of contact
lens wearr.




Program Overview

’

Reduce burden

Improve . of CL-related
compliance - -
eye infections

Develop . Disseminate . Increase .
messages messages awareness




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

American Academy of Ophthalmology
American Academy of Optometry

American Optometric Association

Contact Lens Association of Ophthalmologists
Contact Lens Society of America

National Academy of Opticianry

> > > > > >




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

Healthy Contact Lens Wear and Care

[t ecccnee |
Key content includes:

Expert-honed recommendations
Benefits of contact lens wear

Risks relating to contact lens Vo and Cotac Lo
wear

s &Public Health

When cared for properly, contact lenses can provide a comfortable and conven ay towork, play, and live for the 40 million plus
0 . people ar them. While contact lenses are usually a safe and effective form of vision correction, they are
Collaboration with CLI and fee—espeilyfhey r ot e fopropey.Gonecterssremedi devies e toweor, e, and sore

directed can increase the risk of eye infections, such as microbial keratitis. To reap the benefits of g contact lenses,

practice healthy habits. Remember: Healthy Habits = Healthy Eyes

PROTECT YOUREYES SHOW ME THE SCIENCE

partners
Basic facts about contact lens —_—

BENEFITS GERMS & INFECTIONS -

. - . . & I— W Health Promotion Materials
Wear Advantages of wearing contact lense: Eye infections related to contact lens wear. ! ~ I Heaith Promotion Material
H e al t h p rom Ot | onm at er | al S OTHER COMPLICATIONS WATER & CONTACT LENSES !'] ::mm:rz

Complications related to contact lens weer. Keep contact lenses away from all water.

Data and publications &

CONTACT LENS, LENS CARE SYSTEMS, & CHILDREN & CONTACT LENSES

CDC at Work: Contact Lenses

o Po  Io  Io oo Do

SOLUTION TYPES Information for parents... Fast Facts
Describes types of lenses and solutions... 7
L]




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!

Get rid of the grime, add new
solution to your case every time.

Key Messages:

1) Donodot sl eep
lenses

2) Donodot top of
solution to old solution in your
case to store your contact lenses

Replace your
contact lenses

3) Do replace your lenses as o e
often as prescribed by your eye recommended -
care prOVIder by your eye doctor.




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

(U ONLY HAVE ONE PAIR OF EYES

S0 TAKE CARE OF THEM!

EYE WISE: CONTACT LENSES 101

Clean and replace that grimy case.

Rinse your case with solution,
rub to clean it, and store
it upside down every day.

Geta ne se at least
every thr nonths.

Wash and dry your hands
Don't sleep in your contacts

Avold wearing contacts while

mEm @ © ©

EYE WISE: CONTACT LENSES 101

Only use fresh disinfecting solution

Use only the solution

[EAED @ @

ayear

¥ No H20: Keep water away from contacts

Don’trinse or store
contacts

in water, and avoid
ing or nming
aring contacts.

acts and call your

RLWRYS BE PREPARED!

Carry a pair of glasses
in case you need to take

/ out your contacts.




