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Pasteurella species are gram-negative bacilli that inhabit the oral 
cavity and gastrointestinal tract of many animals. Their principal 
reservoir is dogs and cats. Most reported infections in humans 
are caused by Pasteurella multocida. The main clinical manifestations 
in humans are skin and soft tissue infections, usually associated 
with animal bites. Nevertheless, deep-seated infections such as 
arthritis and osteomyelitis have been described. These infections 
result either from direct inoculation of the periostium at the time 
of the bite or from local extension of soft tissue inflammation 
[1]. These infections appear in immunocompetent as well as 
immunocompromised patients.

Bacteremia with P. multocida is relatively rare. Raffi et al. [2] 
reported 13 cases of P. multocida bacteremia over a 12 year pe-
riod. Of these, 10 patients (77%) had cirrhosis and 2 additional 
patients had hematological malignancies. Over the past two 
decades additional case reports of P. multocida bacteremia have 
been published, the majority of which involved patients with 
underlying diseases. 

The case reported in this issue of IMAJ by Davidovich and 
co-workers [3] describes a patient with an underlying hematologic 
malignancy who developed recurrent P. multocida bacteremia and 
was eventually diagnosed with osteomyelitis of the ankle. The 
patient owned a pet cat. This case should serve as an important 
reminder of the risk animal exposure poses for immunocompro-
mised patients. It is known that animal exposure represents a 
significant risk for this population, yet patients are not always 
adequately informed of these risks. The U.S. Centers for Disease 
Control published guidelines for the prevention of opportunistic 
infections among hematopoietic stem cell transplant recipients 
in 2000 [4]. In this document the authors dedicated a special 
section to the prevention of pet-transmitted zoonotic infections. 
According to these guidelines, HSCT recipients should take 
certain precautions when dealing with animals. To begin with, 
patients who own pets should be vigilant about maintaining 
their pet's health. This means feeding pets high quality food 
and preventing them from eating garbage, as well as seeking 
veterinary care promptly. In addition, immunocompromised pet 
owners should avoid contact with animal waste and litter boxes, 
since animal feces can transmit several pathogens. The most im-
portant pathogen transmitted by feces is undoubtedly Toxoplasma 
gondii. This is a parasite found most often in cat feces. The most 

HSCT = hematopoietic stem cell transplant

common clinical manifestations in immunocompromised patients 
include encephalitis, pneumonitis and myocarditis, and multi-
organ involvement is usual. Mortality approaches 100% when 
toxoplasmosis remains untreated. The oocysts that are present in 
the feces require at least 2 days of incubation in order to become 
infectious. Therefore, litter boxes that are cleaned every day have 
a low risk of transmitting T. gondii. Another parasite transmitted 
by animal feces is Cryptosporidium parvum. This pathogen can be 
found in non-sterile drinking water as well as in animal feces. 
In immunocompromised patients, it may cause severe diarrhea 
which may lead to malnutrition and death. Additional pathogens 
such as Salmonella sp. and Campylobacter sp. may also be 
transmitted by animal feces. These pathogens often cause severe, 
life-threatening diseases in immunocompromised patients. They 
are most commonly transmitted by young cats and dogs with 
diarrhea. For this reason, the CDC guidelines strongly recommend 
that HSCT recipients keep away from ill animals, especially those 
with diarrhea. 

Certain animals may present specific risks and therefore 
warrant individual mention. First, much like P. multocida, 
Capnocytophaga sp. comprises part of the normal oral flora 
in canines. These organisms often cause severe sepsis among 
patients with hematological malignancies, as well as those with 
asplenia, and chronic steroid therapy. Infection usually follows 
dog bites. Second, reptiles (e.g., lizards, snakes, turtles) may 
transmit Salmonella species, which may cause severe, endovascu-
lar infection in HSCT recipients. As many as 90% of reptiles could 
be carriers of Salmonella. Patients are therefore advised to avoid 
all contact with reptiles and their surroundings. In addition, bird 
droppings may be the source of Cryptococcus neoformans, a type of 
fungus that can cause meningitis and pneumonia in immunocom-
promised hosts. Hence, patients should avoid cleaning bird cages 
and handling bird droppings. Lastly, cleaning fish tanks may 
expose patients to Mycobacterium marinum. This pathogen belongs 
to the atypical Mycrobacteria and may cause severe skin and soft 
tissue infections. Therefore, patients should not clean fish tanks. 
If these exposures are unavoidable, patients are advised to wear 
gloves and wash hands thoroughly after exposure. Patients are 
also advised to avoid all contact with sick or stray animals. 

These guidelines were intended specifically for HSCT recipients, 
since they are most vulnerable. However, patients with hematolog-
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ical malignancies, such as the patient described in this issue, are 
also at increased risk for infections. Recently, Norio and Kazuo [5] 
reported seven cases of severe P. multocida infections in patients 
with hematological malignancies. It is clear that these patients 
are also at high risk of acquiring pet-transmitted infections, and 
should therefore be very cautious about exposure to pets. 

In conclusion, it seems prudent to explain the risk of ani-
mal exposure to all patients with hematological malignancies. 
According to the CDC guidelines, there is no need to part with 
most pets, with the possible exception of reptiles, but it is im-
portant to understand the risks and to avoid unnecessary expo-
sure. If the report of this case has increased physician awareness 
of the risks animal exposure presents for immunocompromised 
patients, then it has served an important purpose. 
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In a cross-sectional study of data over a 5 year period Sofi et 
al. evaluated the clinical usefulness of complete preparticipation 
cardiovascular screening in a large cohort of sports participants 
at the Institute of Sports Medicine in Florence, Italy. The par-
ticipants were 30,065 (23,570 men) people seeking to obtain 
clinical eligibility for competitive sports. Resting 12 lead ECG 
patterns showed abnormalities in 1812 participants (6%), with 
the most common abnormalities (> 80%) concerning innocent 
ECG changes. Exercise ECG showed an abnormal pattern in 
1459 (4.9%). Exercise ECG showed cardiac anomalies in 1227 
athletes with normal findings on resting ECG. At the end of 
screening, 196 participants (0.6%) were considered ineligible 
for competitive sports. Among the 159 participants who were 

disqualified at the end of the screening for cardiac reasons, a 
consistent proportion (n=126, 79.2%) had shown innocent or 
negative findings on resting 12 lead ECG but clear pathologi-
cal alterations during the exercise test. After adjustment for 
possible confounders, logistic regression analysis showed that 
age > 30 years was significantly associated with an increased 
risk of being disqualified for cardiac findings during exercise 
testing. The authors conclude that among people seeking to 
take part in competitive sports, exercise ECG can identify those 
with cardiac abnormalities. Follow-up studies would show if 
disqualification of such people would reduce the incidence of 
cardiovascular events among athletes.
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ECG evaluation before participation in competitive sports

Autism is a common developmental disorder that impairs the 
acquisition of social skills and communication in children. 
The underlying causes of autism are unclear, but are likely 
to involve diverse and complex genetic factors. Morrow and 
co-workers used homozygosity mapping to identify genetic 
loci that correlate with susceptibility to autism. Results from 

a population enriched in consanguineous marriages highlighted 
the importance of autosomal recessive genes. The findings 
suggest that defects in activity-regulated gene expression may 
link many seemingly diverse autism mutations.
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Defects in activity-regulated gene expression linked to autism
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