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INTRODUCTIONINTRODUCTION

populations risepopulations rise

                  intensification of livestockintensification of livestock
            productionproduction

    problem of emerging and re-    problem of emerging and re-
emerging zoonotic diseasesemerging zoonotic diseases



EMERGING AND RE-EMERGINGEMERGING AND RE-EMERGING
ZOONOSESZOONOSES

Important global issues on:Important global issues on:
    public health    public health
    sustaining food security    sustaining food security
    biosafety both in man and animal    biosafety both in man and animal

Special attentionSpecial attention
 unique population affected by the unique population affected by the

livestock industrylivestock industry

households who engage inhouseholds who engage in
 smallholder livestock farming smallholder livestock farming



Issues on Livestock ProductionIssues on Livestock Production

  Two main types of human healthTwo main types of human health
      risks:      risks:
     1. diseases transmitted from     1. diseases transmitted from
         livestock to humans         livestock to humans

•• body fluids & excretabody fluids & excreta
•• products like raw milk / eggs / meatproducts like raw milk / eggs / meat

      2. diseases transmitted from      2. diseases transmitted from
          polluted environment          polluted environment



SituationerSituationer

Smallholder livestock farmers in theSmallholder livestock farmers in the
PhilippinesPhilippines
 minimal methods of protection minimal methods of protection

from getting infected fromfrom getting infected from
animal diseasesanimal diseases

 poorly informed on the poorly informed on the
prevention of zoonoses spreadprevention of zoonoses spread
to neighboring farms andto neighboring farms and
communitiescommunities



Needs
As of to date, no informationAs of to date, no information
   prevalence of blood, enteric andprevalence of blood, enteric and

tissue protozoan infectionstissue protozoan infections
affecting both man and animals inaffecting both man and animals in
Aurora provinceAurora province

 need to determine association ofneed to determine association of
factors that contribute to the riskfactors that contribute to the risk
of zoonotic disease transmissionof zoonotic disease transmission
among animal handlers & livestockamong animal handlers & livestock
animalanimal



Objectives

 Determined the prevalence (point & confidenceDetermined the prevalence (point & confidence
interval)interval) of zoonotic pathogenic protozoa amongamong
animal handlersanimal handlers  engaged in small holder livestockengaged in small holder livestock
farming and their livestock in Aurora province byfarming and their livestock in Aurora province by
microscopy and PCR.microscopy and PCR.
 arthropod-bornearthropod-borne
        Babesia microtiBabesia microti and and Trypanosoma evansi Trypanosoma evansi;;
 water-borne/fecal-oral bornewater-borne/fecal-oral borne
    Balantidium  coli, Blastocystis hominis,    Balantidium  coli, Blastocystis hominis,

Cryptosporidium parvum, EntamoebaCryptosporidium parvum, Entamoeba
histolytica/dispar, Giarda lambliahistolytica/dispar, Giarda lamblia

 food-bornefood-borne
    Sarcocystis    Sarcocystis spp, and  spp, and Toxoplasma gondiiToxoplasma gondii



Determined the association ofDetermined the association of
several probable exposure factorsseveral probable exposure factors
to zoonotic disease transmissionto zoonotic disease transmission
between humans and their animals.between humans and their animals.

Recommend public healthRecommend public health
measures to prevent and controlmeasures to prevent and control
these zoonotic protozoanthese zoonotic protozoan
infections.infections.



ConceptualConceptual
FrameworkFramework



Detected by microscopy/PCR
Dependent

Variable



MaterialsMaterials
andand

MethodsMethods



Study Design: Study Design: cross-sectional, analyticcross-sectional, analytic
designdesign

Study Area: Aurora provinceStudy Area: Aurora province
Baler, Ma.Aurora and San Luis-Baler, Ma.Aurora and San Luis-
represent the most number ofrepresent the most number of
livestock population in the provincelivestock population in the province

Study Population- Study Population- Systematic samplingSystematic sampling
method was used in selecting themethod was used in selecting the
respondents/farm ownersrespondents/farm owners

Sample Size Determination:Sample Size Determination:
STATCALC of EPI-INFO 6STATCALC of EPI-INFO 6



AreasAreas
CoveredCovered



Sample Size

based on the lowest expected prevalence of
zoonotic protozoa reported in the
Philippines and other Asian countries.

Sample size = power of 80 and 95% C.I.





For 9 possible risk exposure variables,
  - additional 10 percent of the sample size for

each variable was added
  - sample size increased by 324 more.
Therefore,   n = 684
              - number of animal handlers which
              represented 684 small holder farms
              randomly sampled from all three
              municipalities.





For 5 potential possible risk exposure variables,
  - additional 10 percent of the sample size for

each variable was added
Therefore,
- For each type of mammalian livestock, n = 114
- For chickens, n = 206



Data Collection- Data Collection- scheduled interviewscheduled interview
                             using  using structured questionnaire

Risk variables Risk variables to animal handlersto animal handlers
Risk variables Risk variables to farm animalsto farm animals



     1. Collection of Stool Samples     1. Collection of Stool Samples
         from farmer and livestock         from farmer and livestock
                Stool ProcessingStool Processing

       - FECT, Sporulation Technique       - FECT, Sporulation Technique
         Acid Fast  Stain, DNA extraction         Acid Fast  Stain, DNA extraction
          Stool ExaminationStool Examination
       - microscopy and PCR       - microscopy and PCR



2. Collection of Blood Samples from2. Collection of Blood Samples from
farmer, cattle, buffalo and field ratsfarmer, cattle, buffalo and field rats

      Blood Processing      Blood Processing
       -        -   blood smear, DNA extractionblood smear, DNA extraction
       Blood Examination       Blood Examination
       -  microscopy and PCR       -  microscopy and PCR



DATADATA
ANALYSISANALYSIS



A. Descriptive AnalysisA. Descriptive Analysis

 Frequency distribution of variablesFrequency distribution of variables
    - STATA version 8.0 statistical    - STATA version 8.0 statistical
      software      software

       Prevalence of the different zoonoticPrevalence of the different zoonotic
protozoa according:protozoa according:

         1.  risk variables for animal handlers         1.  risk variables for animal handlers
         2. farm animals by species         2. farm animals by species
    - STATA version 8.0 statistical    - STATA version 8.0 statistical
       software       software



B. Inferential AnalysisB. Inferential Analysis

Associations between theAssociations between the
outcome and independentoutcome and independent
variablesvariables

   1. crude analysis (odds ratio)   1. crude analysis (odds ratio)
   2. multivariate analysis using   2. multivariate analysis using

logistic regression.logistic regression.



RESULTS AND
DISCUSSION



Characteristics of the AnimalCharacteristics of the Animal
HandlersHandlers

• The males
dominate livestock
raising throughout
the three
municipalities

• starting ages 37
years onwards.



Prevalence of
Protozoa

Infection among
Animal handlers



Four zoonotic protozoa identified inFour zoonotic protozoa identified in
the feces of 678 animal handlers.the feces of 678 animal handlers.

•• Blastocystis hominisBlastocystis hominis
•• Cryptosporidium parvumCryptosporidium parvum
•• Entamoeba histolyticaEntamoeba histolytica
•• Giardia lambliaGiardia lamblia



Table 1.  Prevalence of  ZoonoticTable 1.  Prevalence of  Zoonotic
                   Protozoa  Among Animal                   Protozoa  Among Animal
                   Handlers by Gender                   Handlers by Gender



Distribution of Cryptosporidium spp. Infected Farms
with Pure Cases of  Humans and Livestock

(n=256 infected farms)

Humans only

Bovine only

Goat only

Pigs only

Chickens only

256 with pure
       cases
76 with
     combinations
332Total infected
farms



Percentage of Farms with Cryptosporidium spp.-Infected
Humans and Their Animal Combination

(n=142 infected farms)



Other findingsOther findings
• The study affirmed the presence of Plasmodium
       falciparum infection and not Babesia spp.
•     T. evansi = cattle and buffaloes (+);
                    animal handlers (-)
•     30% prevalence of Toxoplasma gondii
           among cats;                  animal handlers (-)

• 6.49% prevalence of Sarcocystis spp.
     infection among dogs;
     animal handlers (-)



RISK
FACTORS IN
ANIMAL

HANDLERS



Risk Factors with NO significantRisk Factors with NO significant
association with the transmission ofassociation with the transmission of
the different zoonotic protozoathe different zoonotic protozoa

A. Educational AttainmentA. Educational Attainment
B. Hand Washing PracticesB. Hand Washing Practices
C. Farm Activities C. Farm Activities (pen cleaning, animal bathing, etc)(pen cleaning, animal bathing, etc)

D. Ingestion of Raw or Uncooked MeatD. Ingestion of Raw or Uncooked Meat
E. Manner of Excreta DisposalE. Manner of Excreta Disposal
F.  Manner of Garbage DisposalF.  Manner of Garbage Disposal
G. Sanitary Quality and Use of ToiletG. Sanitary Quality and Use of Toilet



Risk Factors with significantRisk Factors with significant
association with the transmission ofassociation with the transmission of
the different zoonotic protozoathe different zoonotic protozoa

• Characteristics
of Drinking
Water

  Source
• Herd Size



Prevalence of zoonotic protozoa infection among
animal handlers by source of drinking water.



PREVALENCE OF
ZOONOTIC
PROTOZOA
AMONG

LIVESTOCK



General prevalence of zoonotic protozoa
infection among livestock



Table 2. Prevalence of zoonotic protozoa by species
              among farm animals

1 -  microscopy, 2 – PCR, φ – did not examine, n.a. – not applicable



Percentage of Farms with Cryptosporidium spp.-Infected
Bovine and Other Animal Combinations (n=332 infected farms)



Percentage of Farms with Cryptosporidium spp.- Infected
Goat, Pig, Chicken and Their Combinations

(n= 332 infected farms)



Other findingsOther findings
• The pig had the highest prevalence for both
Blastocystis hominis and Cryptosporidium spp

• The dog had the lowest prevalence for both
protozoa.

• Both cattle and buffaloes were infected with
Trypanosoma evansi

• Buffaloes having a higher prevalence T. evansi
than cattle.

• PCR detected the pathogenic from the
nonpathogenic hemoflagellates (T. theileri)



Other findingsOther findings
• Babesia species were not present in 100 rats,
cattle and buffaloes

• Sarcocystis spp. oocysts in fecal samples of
dogs 10/154 (6.49%) but blood DNA
samples of dog owners were negative by PCR

• Sarcocystis spp. oocysts in cats 4/107
(3.74%)

• Toxoplasma gondii oocysts in cats 37/107
(30%) but blood DNA samples of cat owners
were negative by PCR



RISK
FACTORS IN
LIVESTOCK



Among Animal Handlers

Risk Variable Odds
Ratio P Value

 Characteristic of water source1

a) Good source* but with excreta in the
     vicinity

1.50 0.052

       *public system or protected
         artesian well
b) Poor source** and with excreta in the
    vicinity

2.0 0.014

      **shallow well or direct from creeks,
         rivers, springs
  1presence of excreta in the vicinity of drinking water



Liquified human or animal waste

seepage water

soil layers – sand-filtration (Shortt et al., 2006)

ground water

     Cryptosporidium spp. oocysts – pass through

pumped for drinking and domestic use



1

1more than minimum standard for a small holding
  farm

Among Animal Handlers



               90% of small holding
               farms not prepared for                    sewage treatment
              semi-commercial operation                           neglected

      speed of fecal decomposition
          cannot cope with the rate of
           new deposition of manure

        serious excreta and garbage disposal problem

                  increase density of flies            high chances of
                    (mechanical transmitters)        ground contamination



Among Livestock



     
                                   Tethered or
                                 fenced animals

          area seeded with infectious         farmer  adequately/inadequately
               trophozoites or cysts                   medicates sick animals
                 from diarrheic waste                  w/c takes a long duration
       

       Animals indiscriminately
                     ingest

contaminated
                  objects in the

environment
            Animals re-infected

  



Among Livestock



                     cats and rats serve as reservoirs;
                     perpetuate protozoa transmission

                                          attracted to
                                       unsanitary sites

                       enter farm houses, pens and fodder

                       exposing susceptible humans,
                               livestock and fodder to
                              zoonotic protozoa oocysts



Among Livestock



On access to natural
bodies of water

Cages built on
top of creeks

Droppings fell
to the water

Free ranged chickens
drink water from creeks



No Risk Factors Associated



Contaminate
land/water with

cysts

Poor excreta
disposal

Poor garbage
disposal

Moderate to
maximum herd size

Diarrhea in
the farm

Access to
natural bodies of
water by animal

Animal
scavengers

Characteristics of
drinking water source Livestock infected

Animal
handler
infected

SAPROZOONOTIC TRANSMISSION



CONCLUSION ANDCONCLUSION AND
RECOMMENDATIONRECOMMENDATION



The study revealed
that among the

zoonotic protozoa
affecting the small
holder livestock
farmers in Aurora

province,
Cryptosporidium

parvum had the highest
prevalence (20.98% in
males and 21.64% in

females).



All animal speciesAll animal species
such as cattle,such as cattle,

buffalo, goat, pig,buffalo, goat, pig,
dog, and chickendog, and chicken
were infected withwere infected with
CCryptosporidium spp.ryptosporidium spp.
and Blastocystisand Blastocystis

hominis.hominis.



Risk factorsRisk factors
significantlysignificantly

associated with theassociated with the
transmission oftransmission of
zoonotic protozoazoonotic protozoa
among animalamong animal

handlers includedhandlers included
characteristics ofcharacteristics of
drinking waterdrinking water

sourcesource and  and herd size.herd size.



Risk factors associated with theRisk factors associated with the
transmission among animalstransmission among animals

• Diarrhea and medication
     cattle and goats
• Presence of animal scavengers
      buffaloes and chickens
• Access to natural bodies of water
      chickens



The study recommendsThe study recommends
the following:the following:

1.     promote safe potable drinking water by
separating drinking water sources from
sewage-contaminated water bodies and
protecting water sheds from animal waste
contamination through fencing;

2.    identification and surveillance of suspected
contaminated drinking water sources and
natural bodies of water for waterborne
zoonotic protozoa cysts;



3. involvement of the local health workers in
educating the farmers on the harmful
consequence of casual use of unsafe
water;

4. prioritize inclusion of farmers with large
herd sizes in government campaign
against zoonotic protozoa infection; and

5. health education on the danger of allowing
dogs and cats access to fodder stores of
farm animals and defecating in pens of
livestock;



6. promote environmental sanitation
and waste management to discourage
scavengers in the area where the farm
animals are located and to prevent
contamination of soil and water with
oocysts excreted by infected humans
and animals.



To prevent transmission from
raw milk ingestion:

1.   promote hygienic collection of milk from
cows, caracows and caprine does by
maintaining the animal’s udders clean and
free from soil or dirt contamination by the
milker’s hands; and,

2.  health education on the protective aspect of
drinking pasteurized milk and the danger of
drinking raw cow, buffalo or goat milk
which could be contaminated by zoonotic
enteric oocysts due to poor udder hygiene.
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TO GOD BE THE
 HIGHEST PRAISE


