Cryptosporidiosis

Recent life and times of crypto in North Carolina!
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What is Crypto?

Oocyst—forming parasite

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

Long survival outside the human body,
especially in moist environments

Tolerant to chlorine

® (Can live for days in chlorine treated
water

Up to 75% of US population may have

had exposure in their lifetime

Largest outbreak in Milwaukee, 1993

e (Contamination of public water system

e Estimated >400,000 illnesses
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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.”

“Transmission of Cryptosporidium parvum and C. hominis occurs mainly through contact with contaminated water (e.g., drinking or recreational water). Occasionally food sources, such as chicken salad, may serve as vehicles for transmission. Many outbreaks in the United States have occurred in waterparks, community swimming pools, and day care centers. Zoonotic and anthroponotic transmission of C. parvum and anthroponotic transmission of C. hominis occur through exposure to infected animals or exposure to water contaminated by feces of infected animals”

“Worldwide. Outbreaks of cryptosporidiosis have been reported in several countries, the most remarkable being a waterborne outbreak in Milwaukee (Wisconsin) in 1993, that affected more than 400,000 people.”


What are the symptoms of Crypto?

Frequent, watery diarrhea

Other symptoms can include:
® Abdominal pain
® Less often: nausea, vomiting, fever

e 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) /
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Duration is usually 1 – 2 weeks


How will | know if | have Crypto?

® Laboratory testing

* Crypto is not included in routine ova and parasite (O&P)

testing

* Crypto has to be requested
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EIA – enzyme immunoassay
DFA – direct immunoflorescent antibody


Laboratory Options A ? )

® Microscopy (acid-fast)

* Direct Fluorescent Antibody (DFA) ; .

. Cryptosporidium sp. oocysts si:ained with modified
® Detection of oocysts iy et

® Gold Standard

] Enzyme Immunoassay (EIA)

® Detection of antigen

® Polymerase Chain Reaction (PCR)
® Sequencing and genotyping of Crypto

Crypltosporidium sp. oocysts labeled with
immunofluorescent antibodies. Image contributed
by the Kansas Department of Health and
Environment.
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Where is the rapid card in this list?

Is microscopy what happens when you order and O&P test?
http://www.cdc.gov/dpdx/resources/pdf/benchAids/crypto_benchaid.pdf 
Other methods for detecting Cryptosporidium in stool. 
6. Enzyme immunoassay (EIA) The EIA does not rely on microscopy skills, is highly sensitive and specific, and is useful for screening large numbers of specimens. 
7. Rapid immunochromatographic cartridge assays The rapid cartridge assays may be used with preserved specimens and are quick and easy to perform. 


Laboratory Methods

NC Hospital /
Commercial Labs

NC State Lab of
Public Health

CDC

® Meridian

Immunocard

® (Ova and Parasite

(O&P)

* EIA

® Meridian

Immunocard

® Modified Acid Fast

* DFA

e Standard PCR
] Genotyping /
Subtyping
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The rapid immunocard is not an EIA test according to CDC sources online.  EIA is a separate category from the rapid card tests.

CDC
Cary Blair – modified acid fast and DFA
Formalin – PCR

Used 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.


Laboratory Methods: Media Needed

NC Hospital /
Commercial Labs

NC State Lab of
Public Health

CDC

® Meridian

Immunocard

® (Ova and Parasite

(O&P)

* EIA

® Meridian

Immunocard

Formalin

® Modified Acid Fast

Formalin

* DFA

Formalin

e Standard PCR Cary Blair

] Genotyping /
Subtyping

/
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Carl, do you remember what the Lab Response Forum Members said about this first column (PCR)?
Is this media needed slide correct? (DAWN?)

CDC
Cary Blair – modified acid fast and DFA
Formalin – PCR

Used 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.


Case Definition




Cryptosporidiosis (Cryptosporidium spp.)

2012 Case Definition
CSTE Position Statement Number: 11-1D-14

Clinical Description

A gastrointestinal illness characterized by diarrhea and one or more of the
following: diarrhea duration of 72 hours or more, abdominal cramping, vomiting,
or anorexia.

Laboratory Criteria for Diagnosis
Confirmed
« Evidence of Cryptosporidium organisms or DNA in stool, intestinal fluid,
tissue samples, biopsy specimens, or other biclogical sample by certain
laboratory methods with a high positive predictive value (PPV), e.g.,

« Direct fluorescent antibody [DFA] test,
« Polymerase chain reaction [PCR],
« Enzyme immunoassay [EIA], or

« Light microscopy of stained specimen.

Probable

The detection of Cryptosporidium antigen by a screening test method, such as
immunochromatographic card/rapid card test; or a lahoratory test of unknown
method.

Case Classification
Probable
e A case with supportive laboratory test results for Cryptosporidia spp.
infection using a method listed in the probable laboratory criteria. When
the diagnostic test method on a laboratory test result for cryptosporidiosis
cannot be determined, the case can only be classified as probable, OR

+ A case that meets the clinical criteria and is epidemiologically linked to a
confirmed case.

Confirmed
A case that is diagnosed with Cryptosporidium spp. infection based on laboratory
testing using a method listed in the confirmed criteria.

Comment




Cryptosporidiosis (Cryptosporidium spp.)

2012 Case Definition
CSTE Position Statement Number: 11-1D-14

Clinical Description

A gastrointestinal illness characterized by diarrhea and one or more of the
following: diarrhea duration of 72 hours or more, abdominal cramping, vomiting,
or anorexia.

Laboratory Criteria for Diagnosis
Confirmed
« Evidence of Cryptosporidium organisms or DNA in stool, intestinal fluid,
tissue samples, biopsy specimens, or other biclogical sample by certain
laboratory methods with a high positive predictive value (PPV), e.g.,

« Direct fluorescent antibody [DFA] test,
« Polymerase chain reaction [PCR],
« Enzyme immunoassay [EIA], or

Light mi

NC State
Probable
Lab The detection of Cryptosporidium antigen by a screening test method, such as
. immunochromatographic card/rapid card test; or a laboratory test of unknown
uses rapid method.
card test

Case Classification
Probable
e A case with supportive laboratory test results for Cryptosporidia spp.
infection using a method listed in the probable laboratory criteria. When
the diagnostic test method on a laboratory test result for cryptosporidiosis
cannot be determined, the case can only be classified as probable, OR

+ A case that meets the clinical criteria and is epidemiologically linked to a
confirmed case.

Confirmed
A case that is diagnosed with Cryptosporidium spp. infection based on laboratory
testing using a method listed in the confirmed criteria.

Comment
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You can’t be epi-linked to a probable case.  In an outbreak situation we are very interested in a confirmed case because otherwise only those with lab results can be classified as a case.  If we have a confirmed case, then everyone epi-linked to that case (even if they don’t have a lab result) is considered a case.


What are the control measures?

* Stay home until asymptomatic

® Do not use recreational water for 2 weeks after symptoms

resolve

® Note about cleaning
® Hand sanitizers not effective

® Bleach-based cleaner not effective on surfaces; Peroxide or heat

is effective.
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No matter what the classification, here are the control measures.

There are no special control measures for particular occupations.


Background

Surveillance Data




National Surveillance
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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. 


North Carolina Surveillance

Cryptosporidium Cases by Year of Onset,
North Carolina
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25

North Carolina Seasonality

Average Number of Cryptosporidiosis Cases by
Month of Disease Onset, NC, 2008-12



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.


Outbreaks

Summer Camp







2009 Summer Camp Outbreak

® By July 7, 56 total confirmed and probable cases
® 10 laboratory confirmed
® 46 probable cases
® 3 hospitalized and discharged

® 25 (45%) staft, 31 (55%) campers

e Staff:

° 4 laboratory confirmed
° Age range: 19 —51 years
® 13 (52%) temale, 12 (48%) male




2009 Summer Camp Outbreak

® 46 cases documented beginning on June 24
® Retrospective cohort study

* Two factors significantly associated with illness
® Eating ham sandwich on 21 June (aPR=3.5)
® Sharing cabin with ill person (aPR=2.8)

o Epidernic curve suggests point source outbreak

MMWR Cryptosporidiosis Outbreak at a Summer Camp — North Carolina, 2009. July 15,

_ 2011, Vol. 60, No. 27 -




2009 Summer Camp Outbreak

° Laboratory Results

* Crypto detected in stool from 12/46

patients

* Crypto detected in stool from
1/10 Jersey calves
2/12 Holstein calves
1/3 Goats and 1/2 pigs

® [solates from 7/12 humans and all but
one animal were identical

C. parvum subtype [IaA17G2R1




2009 Summer Camp Outbreak

® Although livestock contact was not associated with illness in the

cohort study. ..

® Molecular methods demonstrate that the C. parvum transmitted at

the camp likely came from livestock on the farm

° Subtyping verified an epi link not implicated by traditional epi
methods




Causes of 2009 Outbreak

® Parasite may have been introduced with calves

® Arrival of calves to camp in relation to onset of illness
® Farm area lacked appropriate hand Washing and hygiene measures

e (Calf area located next to garden may have resulted in produce

contamination

® Ham sandwich may be a marker for contaminated produce




e
2009 Recommendations for Camp

North Carolina Department of Health and Human Services
Division of Public Health - Epidemiology Section
1902 Mail Service Center ¢ Raleigh, North Carolina 27699-1912
Telephone: 919-733-3419 Fax: 919-870-4807
Jetfrey Engel, MD

Beverly Perdue, Governor
Lanier Cansler, Secretary State Health Director

Date: 16 July 2009
To: Transylvania County Department of Public Health

From: Dr. Jean-Marie Maillard, Acting State Epidemiologist

Subject: Infection Control/Preventing Enteric Infections at NC Sumimer Camps with exposure to farm animals

® Emphasis

® Removing ill animals, appropriate and frequent hand washing, and
education of campers and staft about crypto transmission

o Essentially treating the “farm” as a petting zoo

-




2011 Summer Camp Outbreak

® 20 cases documented beginning May 30

e (Case-control study showed that exposure to the farm and
garden were significantly associated with illness

® harvesting (OR 16.8)
® gardening (OR 12.7)
® calf contact (OR 12.0)

® Point source and person to person transmission likely based
on wide range of onset dates




e
2011 Infection Control Observations

* Kitchen / food service: appropriate

® hand sanitizer, large sink with running water and soap available near
entrance area

® Farm / calf area: inappropriate
® hand Washing station not routinely used
® staft & campers provided hydrogen peroxide for disinfection

® no foot covers, foot baths, or coveralls

® Garden: inappropriate

® no separation from calf area, campers & statt walk back and forth
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What do we know about crypto
shedding in calves?
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genotypes in dairy calves. Veterinary Parasitology , 122, 103-117.
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It is important to note that not all cattle pose the same zoonotic disease risk with respect to cryptosporidium infection. A large study of cattle on the east coast of the US demonstrated that the prevalence of Cryptosporidium species appeared to be age related between pre- and post-weaned calves. C. parvum, the only zoonotic species, constituted 85% of the Cryptosporidium infections in pre-weaned calves but only 1% of the Cryptosporidium infections in post-weaned calves (Santin, 2004).  A table from that study demonstrates that as cattle age they pose less of a zoonotic disease risk because they shed less C. parvum. While they do continue to shed other species of Cryptosporidium, they are not zoonotic. 


e

2011 Control Measure Recommendations

* Age of calves at acquisition

® Physical location / placement of calves on camp property
* Biosecurity measures when handling animals

¢ Foot baths

¢ Restriction of Goats

e Hutches

™~




e Hand Washing station

J Specified entrance / exit

Plastic hutches for calves

Changing footwear / outerwear




e

2 Outbreaks in 3 Years: Exposure Assessment

e 2009

® Traditional epi supports food as vehicle

e Molecular epi indicates livestock are source

e 2011

® Traditional epi supports livestock and garden contact as source

® Molecular epi supporting though subgenotyping not available

® [tis biologically plausible that livestock are the source of
infection in both outbreaks




Outbreaks

Traveling Church Group (201 3)




Initial Notification

June 31, 2013 ///




On the road again... &‘
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A church in South Carolina, called Harvest Church, has about 16 individuals who depart on Saturday, June 20th, by bus? to a church in North Carolina called The Rock Church.


On the road again...

' @
L _ Saturday, June 20




On the road again...
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On the road again...
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_ Saturday June 20
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The SC group stays at The Rock Church overnight and attends church service on Sunday and they all depart for Camp Jubilee in Tazwell, Tennessee (CLICK)


On the road again...

?’ //rf"‘ ® Sunday, Junj’%:p
_ Saturday June 20
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64 people (48 from NC and 16 from SC) travel to Camp Jubilee in Tazewell, TN.


On the road again...

Sunday, June 21 - 6pm

-

L ?f //r’“‘ ® Sunday, Junj’%:p

Saturday June 20
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The group arrives in Tazewell about 6pm on Sunday June 21st and begin cleaning up the camp in preparation for the arrival of local kids around 5pm the following day.


On the road again... &‘
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The group arrives in Tazewell about 6pm on Sunday June 21st and begin cleaning up the camp in preparation for the arrival of local kids around 5pm the following day.


Tennessee Camp

Characteristics

July 21 - July 27t Session

o Week long sessions

® Recreational water

activities

® Animals

© Agriculture

® Food and food workers
provided by NC & SC
church groups

e NC & SC church raised

money to Ssponsor camp
event for local kids

® No camps scheduled after
7/27/13
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3 prior camps occurred before this one and there were no reports of illness among those attendees.


e

Investigation

* NCDHHS was notified on July 31, 2013 or two church groups

experiencing Gl illness

e Church secretary contacted by Surry County for names and

addresses of camp attendees.

® Notified by the Surry County CD Division of potential person
with related GI illness living in Stokes County

e Stokes County Communicable Disease Nurse notified all

N individuals involved from Stokes County




Initial Reports

® NC Residents e Lab
e 12 / 48 GI illness ® 1 + for Crypto
e No Vomiting Rapid test at Baptist Hospital

® Onsets: 7/24 —7/29
® ) labs from NC pending

e SC Residents
e 8 / 16 Gl illness
® No Vomiting

® Onsets: 7/25-8/1




Verbal Control Measures

o Implemented to each individual that was symptomatic:

* Avoid public recreational water
e No food preparing for other individuals
® Wash hands with soap and water

® Food handlers, child care workers and hospital workers must

notify their supervisor




Specimen Collection

* Two of fifteen individuals submitted stool samples

® One physician ordered crypto test and one other physician did

not

* Cryptosporidium must be ordered as an individual test, it is

not included in stool culture or Ova and Parasite test methods.




Number of 11l

Onset of lliness by Date and State of Residence
Possible Multistate Cryptosporidiosis Outbreak
August 9, 2013 (10:00am)

Depart from

Camp Jubilee
B south Carolina (8 cases)

I North Carolina (26 cases)

C | Positive for Cryptosporidium
% Worked in the kitchen

Arrive at
Camp Jubilee

7/20 7/21 7/22

Sat Sun Mon

Date of lliness Onset




Findings

e [Lab

® Four specimens (+) for crypto

® Cryptosporidium parvum identified in a stool specimen from South
Carolina, meaning this was an animal source

¢ Environmental
* Kitchen and bath specimens (-) for coliform
® 2200 CFU in specimen from spring
® Water samples from spring box, kitchen tap, bathhouse, and outdoor

tap all (-)

° Epi
® No exposures identified that were both statistically significant and

biologically plausible
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Environmental
≥ 200 CFU in specimen from spring, meaning there was a fair amount of bacteria in the water before being treated with the UV light and chlorine tabs



Conclusion

* “Cryptosporidium was the causative agent of gastrointestinal
illness among Camp Jubilee attendees with four persons
testing positive for the parasite. The outbreak of
cryptosporidiosis among North Carolina and South Carolina
church groups likely occurred after exposure to a
point source during the trip to or shortly after
arrival at Camp Jubilee. Despite an epidemiological and
environmental investigation including survey and analysis of
potential exposures and assessment and sampling of Camp
Jubilee facilities and water, no definitive point source of
infection could be found.”




Recommendation

° Washing hands with soap and water

e Use bottled water for drinking and cooking while camping




Outbreaks

The “Crypto” Outbreak that Wasn’t




If it looks like a duck...




Friday, Feb 215t

e 12ill
® 5 Dunkin Donut employees
N/V/D

® Duration of diarrhea
o Median = 9 days
o Range = 5 — 10 days
® 7 household contacts to Dunkin Donut employees
N/V/D
* Duration of diarrhea
o Median = 7 days
o Range = 2 — 10 days

> Sewage backup on 1/31/14 (opening day)

o Employees cleaned and service continued via drive-thru window

-




It might not be a duck
(aka Crypto)




Laboratory Results

e 6/10 samples positive for norovirus
e5/5 samples negative for enterics

® 3/ 3 samples negative for cryptosporidium and giardia




Lessons Learned




Camp Outbreaks

® Those who have animals that will have contact with the

public need to understand disease transmission

* Keep calves separate from gardens




Traveling Church Group Outbreak

° Splitting stool samples is helpful for ensuring additional
testing can be conducted by CDC




The Crypto Outbreak that Wasn’t

® Laboratory testing continues to be a crucial part of outbreak

re Sp onsce

e State lab staff quickly responded and worked over the weekend




Take away...

* Crypto outbreaks are most often waterborne

© Laboratory testing is important and crypto must be
specifically requested.

o If sending specimens to the state lab for testing during a
Crypto outbreak— split the sample into Cary Blair and
Formalin containers

® C parvum = animal source

® C hominus = human source




Slides adapted from presentations by:

® Jennifer MacFarquhar
® David Sweat
e Carl Williams

*Many thanks to the CD Nurses,
Environmental Health Specialists, Lab, and

CDB statt that worked on the crypto (and
the “We thought it was crypto”) outbreaks

Acknowledgements




Thank you for your time!

Any additional questions?
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