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Oocyst-forming parasite 
 
Tolerant to chlorine 
 Can live for days in chlorine treated water 

 
Most prevalent species in humans 
 C. parvum (humans, cattle, other mammals) 
 C. hominis (humans) 

 

Long survival outside the human body, 
especially in moist environments 
 

Up to 75% of US population may have had 
exposure in their lifetime 
 

Largest outbreak in Milwaukee, 1993 
 Contamination of public water system 
 Estimated >400,000 illnesses  

 

Presenter
Presentation Notes
According to 2012 MMWR, Crypto oocysts can survive for 3.5 – 10.6 days in water where free chlorine levels are maintained at CDC recommended levels of 1-3mg/L“Studies have demonstrated that the injestion of <= 10 C. hominus or CC. parvum oocysts can cause infection in healthy persons.  IN fected persons have been rejported to shed 10^7-10^8 oocysts in a single bowel movement.”



Frequent, watery diarrhea  
 
Other symptoms can include: 
 Abdominal pain 

 Less often: nausea, vomiting, fever 

 Severe and chronic symptoms in 
immunocompromised patients 

 

Symptom persist 2 to 20 days  
and can be intermittent 

 
Asymptomatic infections 

common 
 

Incubation period: 7 days 
(range: 2 -14 days) 

 







Microscopy (acid-fast) 
 
Direct Fluorescent 

Antibody (DFA) – detection 
of oocysts 
 
Enzyme Immunoassay (EIA) 

– detection of antigen 
 
PCR – sequencing and 

genotyping 
 

 

Laboratory testing 

 

Not included in routine ova 
and parasite (O&P) testing 

 

Has to be requested 

 

Presenter
Presentation Notes
EIA – enzyme immunoassayDFA – direct immunoflorescent antibody – gold standard



 

Meridian 
Immunocard (EIA) 

 

Ova and Parasite 
(O&P) 

 

PCR? 

 

 

Modified Acid Fast 

DFA 

 

Standard PCR 

 Genotyping/Sub
-typing 

 

Meridian 
Immunocard (EIA) 

Presenter
Presentation Notes
CDCCary Blair – modified acid fast and DFAFormalin – PCRUsed to offer real-time PCR, but that is no longer available (they are working to see if they can perhaps get that back), as of 3/25/14 per Dawn Roellig at CDC.Standard PCR looks at 800 base pairs, whereas real time PCR has a shorter gene target and is therefore more sensitive.  This is important in case DNA degrades due to fixative (i.e. formalin) or time.







NC State Lab 
uses rapid 
card test 



National and North Carolina 



MMWR Cryptosporidiosis Surveillance US 06-08; June 11, 2010 / 
59(SS06);1-14 
  



MMWR Cryptosporidiosis Surveillance US 06-08; June 11, 2010 / 
59(SS06);1-14 
  

Presenter
Presentation Notes
The total number of cases reported annually and disease incidence increased during 2006--2008 and has increased dramatically since 2004 (Figures 1 and 5). Whether this increase reflects changes in reporting patterns and diagnostic testing practices or an actual change in infection and disease caused by Cryptosporidium is unclear but was clearly influenced by outbreak-related case reporting (Figure 6). However, outbreak-related probable case reporting does not account for the entire increase in reporting (Table 1). This increase also follows the introduction of nitazoxanide, the first licensed treatment for the disease, which was licensed in 2002 for children aged 1--11 years and in 2004 for children aged >11 years and adults (5). Because treatment for cryptosporidiosis now is available, health-care providers might be more willing to request Cryptosporidium testing, leading to an increase in subsequent case reports. However, no data exist to support this hypothesis. 
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Presenter
Presentation Notes
Nationally, a five-fold increase in cryptosporidiosis symptom onset during the summer, similarly observed in previous reports from the U.S. and other countries, is consistent with increased use of treated recreational water venues during the summer, particularly among younger children. A similar seasonal distribution is seen in NC though it is unclear if the increase in our state is due to recreational water use, though it is plausible. Cryptosporidium has become the leading cause of reported treated recreational water–associated outbreaks of gastroenteritis. Transmission through recreational water is facilitated by the substantial number of Cryptosporidium oocysts that can be shed by a single person, the extended periods of time that oocysts can be shed, the low infectious dose, and the tolerance of Cryptosporidium oocysts to chlorine.





 

1 lab confirmed + 4 symptomatic crypto cases among a club 
swim team 

 

A pool was shut down the day before for cleaning after reports 
of these ill individuals swimming in the pool 

 

Ill individuals presently at a pool preparing for a meet taking 
place in a few hours 

Presenter
Presentation Notes
Non compliant parents made this more difficult – no cut and dry.



Cryptosporidium 
Chlorine tolerant parasite 
oTransmitted even when chlorine levels are correct 
 

 Easily excreted from ill swimmers into the pool 
 
High risk groups 
oChildren / Pregnant women - dehydration 
oImmunocompromised – severe prolonged symptoms 
 

Historical evidence of large ongoing outbreaks 
oNew Mexico – per report during CDC consultation 
oUtah – 1,902 lab confirmed cases from Jun – Dec 2007 

Presenter
Presentation Notes
Low infectious doseSmall size is a challenge for water filtration systemsHigh resistance to chlorine disinfection



 

Stay home until asymptomatic 

 

Do not use recreational water for 2 weeks after symptoms 
resolve 

 

Hyperchlorination of affected pools 





4:30pm – NC DPH notified 
County environmental health specialist notified 

CDC consulted 

 

5:30pm 
Pool manager voluntarily canceled meet to hyperchlorinate 



Epi 
7 cases 
oAll on same club swim team 

 

Environmental Health 
 Identify pools used by the team for practice and meets 

13 pools in 3 counties reopened after hyperchlorination for 
precautionary reasons 



Parents report: 

 
Scholarship money at stake 

 

Height of competitive swim season 

 

Active noncompliance from other parents/swimmers 

 

Efforts to avoid testing; therefore, avoiding exclusion 

 



Swim year round 

 

Travel (within NC and to other 
states) 

 

Compete for scholarships 

 

Use Christmas break to practice 

 

Internal / external pressure to 
swim 

 

Shared by high risk groups 

 

No visual indication of 
contamination 

 

Hyperchlorination recommended 
after one suspected exposure 

 

 

 

 

Presenter
Presentation Notes
This is the point where Orange County recommended we up the ante in terms of statewide communication of the event and recommended control measures.These challenges are what contributed to this outbreak being more dynamic.  These issues created barriers especially with the various deadlines for state finals.



Swim coaches 
 

Swim team members 
 

Parents 
 

Pool operators 
 

Environmental health staff 
 

Local health directors 
 

Communicable disease nurses 
 

• NC Swimming 
 

• NC High School 
Athletic Assn 

 

• NC Independent 
Schools Athletic 
Assn 

• State 
Environmental 
Health Section 

• State 
Division of 
Public 
Health 

• YMCA 



Swimmers 

 

 

 

 

 

 

 

 

 

Pool operators 

 

 
Stay out of the pool, if ill 

 
See your provider, if suspicious 

 If diagnosed, remain out of pool 
for 2 weeks after symptoms 
resolve 

 
If ill + contact with crypto case, 

remain out of pool for 2 weeks 
after symptoms resolve 

Post exclusion signage 
 
Immediately hyperchlorinate if 

confirmed or suspected crypto 
exposure exists; consider weekly 
hyperchlorination during outbreak 
 











Presenter
Presentation Notes
The YMCA representative for a few states in our region sent the memo to the CEOs of YMCAs in North Carolina.  She requested that they distribute it, but she could not require that they distribute it.  The Director of the YMCA of the Triangle did say that he received the memo so we would hope that means that the rest received it as well.



DPH  
notified 

Report of 
Upset Parent 





Orange 
Bluntness was needed from the beginning rather than soft 

recommendations 

 

Durham 
Have one point of contact for vertical and horizontal 

communication 

Key interviewees revealed pertinent information 

 

Wake 
 

Presenter
Presentation Notes
BarriersActive non complianceDeadlines for state finals



Partnerships with public health and non-public health entities 
are important 

 

CDC’s waterborne group is very helpful and responsive 

 

Summarize aggregate information during conference calls 
 

Need for better communication 
Communicate onsets for various counties during conference calls 

Presenter
Presentation Notes
BarriersActive non complianceDeadlines for state finals
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Any additional questions? 
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