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Use a logical framework to determine the following:  
•Adverse health events and means of introduction and spread 
(hazard identification) .  Acknowledge the possibility of emerging or 
unidentified pathogens.
•Likelihood of such events occurring. (risk assessment). 
Data sources will include, but not be limited to: 
•Epidemiological findings in local wild and human populations
•Pathological (post mortem) data
•Literature review 
Example: traffic light system – red for diseases of major concern, 
green for diseases of less concern.  This is not a recipe list of 
diseases, but is situation specific, based on available data.

Risk Management – manage adverse outcomes
Example: Part of a diagnostic sample protocol table for one 
of PASA’s sanctuaries.  These tables were completed for all 
PASA members and collate sample collection data for each 
of the diseases of concern – stating how and when to collect 
samples, how to store them,  who can analyse the samples, 
and how to interpret results. These protocols can be reviewed 
and modified for specific investigations, plus allow 
integration with local and regional partner investigations.

Reintroduction processes carry a risk of introducing diseases to native wildlife 
populations living in release areas.  This risk is significant for great apes who share many 
common diseases with human beings. Exposure to pathogens during captivity, makes 
understanding and managing this risk critical. In addition, released animals can be 
affected by an endemic disease for which they are not prepared.
Underlying principles of this risk analysis approach are:

• no situation is without risk
• socio-ecological variables make health assessment an adaptive process
• introduced and recipient populations need to be assessed
• all stakeholders should be involved in identifying mitigation strategies

PASA is in a unique position to collect data on pathogens affecting primate populations 
in captivity and in the wild through a network of  scientific partners

The Pan African Sanctuary Alliance (PASA) Reintroduction 
Programme Status:

Risk Management – manage consequences  of adverse 
outcomes
Example: Parasitology findings in chimpanzees at a PASA 
sanctuary. Part of a disease survey to help formulate a 
specific diseases of concern list.
Dientamoeba fragilis, a potential pathogen associated 
with irritable bowel syndrome in humans, previously 
unidentified in chimpanzees, was discovered in one 
member of a group not destined for release.  The 
implications of this finding are being investigated further.

Disease
Liklihood of 
susceptibility

Likelihood of 
exposure

Likelihood of 
becoming infected

Likelihood of 
transmitting to others

Severity to the 
individual if clinical

Severity for the 
population

Estimated significance to 
the programme

Ebola/marburg 5 1 5 3 5 5 24
Shigellosis 5 5 4 4 3 3 24
Salmonellosis (typed) 5 5 4 4 3 3 24
Strongyloidiasis 4 5 5 4 3 3 24
Hookworm 4 5 5 4 3 3 24
S.pneumonaie 4 3 4 4 4 4 23
Entamoeba hystolytica 4 5 4 4 3 3 23
Oesophagostomum 4 4 5 4 3 3 23
Campylobacter spp. 5 4 4 4 3 3 23
Tuberculosis 3 4 2 3 5 5 22
Enteropathogenic E.coli 5 3 4 4 3 3 22
Yersinia 4 4 4 4 3 3 22
Dermatophylosis 4 4 4 4 3 3 22
Balantidium coli 3 4 4 4 3 3 21
Anthrax 5 2 4 2 5 3 21
Rabies 4 3 3 3 5 3 21
EMCV 5 2 4 1 5 3 20
Giardia intestinalis 3 4 3 4 3 3 20
Cryptosporidia 4 3 3 3 3 3 19
Klebsiella spp 4 2 3 3 3 3 18
Malaria 3 5 3 2 3 2 18
Whipworm 4 3 3 3 3 2 18
Pinworm 4 3 3 3 2 2 17
RSV 3 3 2 3 3 3 17
Measles 3 1 3 3 3 3 16
Hepatitis B 2 4 2 2 3 3 16
Filaria 3 3 3 2 2 2 15
Sarcoptes spp. 2 3 2 3 3 2 15
SIV/ HIV 3 3 2 3 2 2 15
Polio 2 3 2 3 3 2 15
Pneumonyssus (mite) 3 2 3 2 3 2 15
Tetanus 4 2 2 1 4 1 14
Candidiasis 3 3 2 2 2 2 14
STLV 3 3 2 3 1 2 14
Amoebic meningioenceph 3 1 3 1 4 2 14
Hydatids/ Taenia 2 3 2 2 3 1 13
Hepatitis A 2 4 2 1 2 2 13
Influenza orthomyxovirus 2 2 3 2 2 2 13
Herpes simplex 2 4 3 2 1 1 13
Yellow Fever 1 2 2 2 3 3 13
Adenovirus 3 2 2 2 2 2 13
Pneumocystis carnii 3 2 2 2 3 1 13
Helicobacter 3 2 2 1 2 2 12
Parainfluenza III 1 2 2 3 2 2 12
Papilloma virus 3 3 2 2 1 1 12
Varicella virus 3 2 2 2 1 1 11
Cyclosporiasis 3 1 2 1 2 1 10
Hymenolepis nana 3 1 2 1 2 1 10
Hepatitis C 1 1 2 1 1 1 7

Disease 
Category

Aetiology ( those 
in bold for 
inclusion in 
quarantine 

disease special 
interest)

Species Relative 
Risk Clinical Signs Diagnostics

if blood 
samples, what 

tube, what 
volume?

for each 
samples, 
way and 
period of 

conservation

Who can test? 
(red current)

treatment if 
possible/ 
required

Husbandry References/ 
comments

Test as part of 
normal 

protocol (T), 
test in face of 
outbreak (S)

Viral Hepatitis A,B,C All L Various - liver 
associated Serology

serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

JHI, Pasteur/ 
GAHMU

Not a 
disease 

issue, but 
may need to 
test for legal 

reasons?

T (Hep A and 
B only)

Encephalomyoca
rditis virus All M Sudden Death Histopathology N/A Formalin, 

months JHI/ GAHMU N/A

Rodent 
control, 

cockroach 
control

More info?? S

SIV/ HIV Chimps L Usually 
assymptomatic Serology

serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

JHI, Pasteur/ 
GAHMU N/A

Humans 
raise 

antibodies
T

STLV Chimps L Usually 
assymptomatic Serology

serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

JHI, Pasteur/ 
GAHMU N/A T

Ebola/ Marburg All M Sudden Death Serology
serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

CIRMF/ 
GAHMU

N/A S

Measles 
(morbillivirus) All L Maculopapular 

exanthema

Clinical signs, virus 
isolation, 

seroconversion

serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

JHI, Pasteur/ 
GAHMU N/A Vaccination? S

Polio 
(enterovirus) All L Assymptomatic

, CNS Clinical signs
serum (plain) 
and plasma 

(EDTA) 0.5mL

Freezing,  
months

JHI, Pasteur/ 
GAHMU N/A Vaccination? S

Blood sample - minimum 10 mL - 6mL serum, 4mL EDTA, plus enough for 3 smears minimum, and several drops for filter paper.  All samples to be duplicated 
THIS IS A LIVING DOCUMENT AND WILL NEED TO BE UPDATED ON A REGULAR BASIS.  THE SAMPLES HERE A A MINIMUM.  ALL SANCTUARIES MUST HAVE ACCESS TO BLOOD 

EQUIPMENT AND FORMALIN AS A BARE MIN IMUM.  TRAINING IN THE CORRECT USE OF THESE EQUIPMENT WILL ALSO BE REQUIRED FOR SEVERAL SANC

NOTES:  On site veterinarian, in house laboratory.  Note that this refers to the apes only.  A second sheet for monkeys will need to be completed (SEE CERCOPAN

Limbe Wildlife Centre

Risk Communication
Hazard 

Identification/
Risk Assessment

Risk Management

Hazard Identification and 
Risk Assessment

Risk Management – Data 
collection and disease protocols

Risk Management –
Disease investigations

Group Adult 
(release 
group) (7-
19yrs)

Petit (4.5-
8.5yrs)

Quarantin
e (1.5-
8yrs)

Nursery 
(1.5-
2.5yrs)

N 15 10 12 4

Strongyloides culture 
positive

0% 40% 100% 100%

Balantidium coli 80% 30% 25% 0%

Hookworm 2/15 
scanty

0% 0% 50%

Giardia 1/15 0% 42% 0%

Entamoeba spp 0% 20% 0% 0%

Oesphagostomum spp. 0% 0% 0% 0%

Enterobius spp. 0% 0% 0% 0%

Whipworm 0% 0% 0% 0%

Dermatophilosis 0% 0% 0% 0%

Sarcoptes 0% 0% 0% 0%

Candidiasis 0% 0% 0% 0%

Taenia spp. 0% 0% 0% 0%

Troglodytella spp. 0% 10% 75% 0%

Entamoeba coli + + + +

Fasciola spp 0% 10% 0% 0%

?? Dientamoeba fragilis 0% 10% 0% 0%

Historic 
HELP-Congo, PPG 
Congo, PPG Gabon

Current 
CERCOPAN, 
Nigeria, Centre for 
Chimpanzee 
Conservation, 
Guinea

Future
Limbe Wildlife Centre, 
Cameroon Wild Aid Fund, 
Sanaga Yong Chimpanzee 
Sanctuary- Cameroon
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Photo courtesy of Dr. Fabian Leendertz, Robert Koch Institute, 
Germany

The PASA Veterinary Programme has been organised to assist this reintroduction plan 
and includes:

•Annual workshops to refine protocols, help manage veterinary issues, communicate with field 
partners (highlighted below). Held in: 2003 Uganda; 2004 Republic of Congo; 2005 Cameroon; 
2006 Sierra Leone; 2007 Cameroon. 
•Crisis Fund for emergency veterinary service.
•Training Programs (2007 examples: Lawrence Mugisha (Ngamba Island, Uganda) – Virology 
training at the Robert Koch Institute in Berlin; John Kiyang (Limbe Wildlife Centre, Cameroon) 
– Diagnostic and pathology training at Liverpool University and Chester Zoo.
•Veterinary Healthcare Manual Publication (First edition 2004, second edition pending 2009)
•Birth Control (Temporary contraception provision for management of animals within 
sanctuaries)
•PASA Veterinary List-serve (PASAanimalhealth@yahoogroups.com)

Contact: s.unwin@chesterzoo.org
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http://www.iucn.org/

