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Background on crypto



What is Crypto?

2/6/2017

Parasite: Cryptosporidium

hominis parvum

A sick person passes 1 million 

oocysts per milliliter of diarrhea

A person only needs to ingest 

10-100 oocysts to become sick



How Does it Make People Sick?

Ingest Crypto

Watery diarrhea, 

fever, nausea, 

vomiting, 

abdominal 

cramping, anorexia

Shed crypto in 

feces for up to 2 

week after diarrhea 

resolves

2-10 days later…

Diarrhea lasts 1-20 days (even 

longer in immunocompromised!)



Crypto in Recreational Water

 Easily contaminated

 Only need to swallow a small number of 

parasites to get sick

 Parasite very resistant to normal chlorine 

levels



Source: University of Arizona, 2015



Public health response



Public Health - Epidemiology



Journey to Public Health
Exposed to 

crypto

• 2-10 days

Get sick

• 1-7 days

Go to the 

doctor

• 1 day

Collect 

stool

• 1-2 days

Lab result 

positive

• 1-5 day

Reported to 

public health

• 1-3 days

Interview 

patient

7-24 days
Average of 2 weeks!

For every 1 case 

reported, 50-100 go 

undetected



The Interview

 Common ways people are exposed

– Animal contact

– Travel

– Untreated drinking water

– Recreational water

 Compare interviews- any common 

exposures?



2016 Outbreak



First Indication of an 

Outbreak…

 August 1: Received notification of GI 
outbreak

– Little league team from Coconino County 
visited Maricopa County Waterpark A
 30 of 36 experiencing severe GI symptoms

 High attack rate – maybe norovirus?

 August 3: Waterpark A

– 1 complaint to MCES mentioning Waterpark A

– 5 out of 8 crypto cases investigated 
mentioned Waterpark A



Historical Trend
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August 3 - Outbreak?
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Public Health Action

 Early interviews suggested recreational water as a 

common exposure

 Developed questionnaire with a focus on recreational 

water

– Where did you swim two weeks before getting sick? Did 

you swim while sick? Where?

– Do you know anyone else who was sick? (Identify 

probable cases)

 Public Messaging

 Media interviews

 Webpage & FAQs
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Preventing Crypto

 Post healthy swimming signage

 Adequate number of restrooms 

and diaper changing stations

 Promote bathroom breaks for 

young swimmers

 Pool design
– Filtration

– Supplementary treatment

 Ultraviolet (UV)

 Ozone



Public Messaging

 Messaging for schools & daycares

– Inform athletic directors and nurses of proper 

prevention methods

 Public inquiry

– Residential pools tend to be protective in 

outbreak setting

– Messaging: 

 Don’t go swimming for 7-10 days after pool exposed

 Don’t hyperchlorinate personal pools– increased risk of 

chemical injury

Source: CDC, 2016



Public Health

• Identify TWO unrelated lab confirmed cases 

name the same recreational water venue

• Swam 2 weeks before sick

• Swam while sick

Environmental 

Services

• Contact recreational water venue

• Provide CDC guidelines for remediation

Intervention - August 5



Remediation of Aquatic 

Facilities

 Used CDC Hyperchlorination to Kill Crypto 
guidelines

 ES visit to guide this process

 Revisit if new exposure date identified



Overview of MC Pools

 Over 8,800 public/semi-public swimming 

pools in Maricopa County

– Average of 2 inspections per year per facility 

(based on license)



Evaluation – August 18
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Intervention Take II – August 19

Public Health

• Identify ONE lab confirmed case with 

recreational water venue exposure

• Swam 2 weeks before sick

• Swam while sick

Environmental 

Services

• Contact recreational water venue

• Provide CDC guidelines for remediation



Potential Exposure Sites



Re-Evaluation – September 2
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Secondary Specimen Results

County
Sample 

Number
Species Subtype Local Case Status

Symptom 

Onset Date

Date

Collected

Maricopa 1 Unable to detect @ CDC Lab confirmed case via DFA 8/1/16 8/27/16

Maricopa 2 Unable to detect @ CDC
Probable 

(Sibling of lab confirmed case)
8/10/16 8/27/16

Maricopa 3 Unable to detect @ CDC Lab confirmed via DFA 8/10/16 8/26/16

Maricopa 4 C. hominis unknown

Lab confirmed via PCR 

(1 exposure: Waterpark A

8/14/16)

8/18/16 8/29/16

Coconino 5 C. hominis A12G1 - - -

Coconino 6 C. hominis A12G1 - - -

Coconino 7 C. hominis A12G1 - - -

Coconino 8 C. hominis A12G1 - - -



Outbreak Demographics

51% 48%

<1 yr

2%

1-9 yrs

41%

10-19 yrs

17%

20-49 yrs

31%

50-74 

yrs

7%

>74 yrs

0%

Unknown

2%

Gender

442 cases
Hospitalization 

Rate: 20%

75 aquatic 

facilities 

identified

Interview 

Response Rate: 

90%



High-Risk Settings & 

Occupations

Occupation/Setting Cases
Worked or 

Attended While Ill

Childcare 32 13 (41%)

Food Handler 5 2 (40%)

Healthcare 6 1 (17%)

Recreational Water 4 2 (50%)



Public Water Exposures

 205 (79%) reported any type of water 
exposure prior to symptom onset

– 177 (86%) treated recreational water exposure

– 18 (9%) natural recreational water exposure

50%

14%
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Public Treated Water Facilities Visited Pre-Onset of Symptoms



Public Water Exposures

 43 (17%) reported any type of water 

exposure after onset of diarrhea

– 26 (60%) treated public recreational water 

exposure

Type of Facility
Cases Visited Post-

Onset (%)

Apartment 7 (27%)

Gym/swim school 7 (27%)

Hotel 6 (23%)



Other Exposures

 18 (7%) of cases reported 

contact with animals

– Livestock/cattle

– Petting zoo

– Farm residence

 11 (4%) of cases 
reported high-risk foods
– Unpasteurized dairy or 

juice

– Non-potable water



Other Exposures

 50 (19%) cases reported no water, animal 

or food exposures

– Possible person-to-person transmission



2016 Outbreak Epi Curve
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A BIG Outbreak
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A REALLY BIG Outbreak
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Challenges During Outbreak

 Large amount of recreational aquatic 
facilities 

 Labs 

–Clinical specimens

– Environmental specimens

 Remediation guideline changes



Source: CDC, 2016



Where are we now?



Environmental Services Annual 

Swimming Pool Stakeholder Meeting

56%

4%

4%

16%

12%

4%
4%

SURVEY RESPONDENTS (n=25) 

Apartment or Community Pool

Gym or Sports Complex Pool

Hotel or Resort Pool

Multiple

Municipality or City Pool

Other

Waterpark



Environmental Services Annual 

Swimming Pool Stakeholder Meeting

Yes

56%

No

44%

PROVIDE HEALTHY SWIMMING 

EDUCATION TO PATRONS OR STAFF 
Post signs at 

entrance

50%

Post signs in 

bathrooms or 

changing tables

50%

Provide trainings for 

staff

29%



Environmental Services Annual 

Swimming Pool Stakeholder Meeting
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Environmental Services Annual 

Swimming Pool Stakeholder Meeting

 32% of facilities already had supplementary, in-line 
treatment systems
• UV

• Ozone

• Both

 Others have researched these systems and are 
“somewhat” or “very likely” to have them in place 
for 2017 season



Environmental Services Annual 

Swimming Pool Stakeholder Meeting

Factors of importance in the decision whether to install a supplementary, in-line treatment system for Crypto 

* Respondents were asked to rate factors of importance on a scale of 1-5, which 1 being not important and 5 being 

very important.



Looking Ahead…

 Threshold for remediation should be 1

case reporting public pool exposure-

regardless of outbreak

 Open and frequent communication with 

public and facilities

 More detailed questionnaire



Preventing Crypto

 Visit the healthy 

swimming websites for 

more ideas

– Maricopa County 

Environmental Services

– Arizona Department of 

Health Services

– Centers for Disease 

Control and Prevention

https://www.maricopa.gov/EnvSvc/WaterWaste/SwimPools/SwimPools.aspx
http://azdhs.gov/preparedness/epidemiology-disease-control/waterborne/index.php#healthy-swimming-home
https://www.cdc.gov/healthywater/swimming/
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No Crypto! PSA

https://youtu.be/KqQrD9em3sI


Nicole Fowle, LPN

Communicable Disease Epidemiologist

Maricopa County Department of Public Health
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nicolefowle@mail.maricopa.gov


