
Consequences & Risk Factors in Canada of preventable infectious diseases.

Statistical information from CDC & Public Health Agency of Canada; February 2015

Disease: Consequences Treatment Groups at Risk Likelihood of contraction

Diptheria:
Acute, easily 
communicable disease 
caused by exotoxin-
producing strains of the 
bacterium 
Corynebacterium 
diphtheriae.

Sx result from local infection of the 
respiratory tract,  which may lead 
to breathing difficulties, or 
infection/lesions of the skin or 
mucosal surfaces, or from 
dissemination of diphtheria toxin, 
which damages the heart and 
central nervous system.

Diphtheria anti-toxin: Since 
antitoxin does not neutralize 
toxin that is already bound to 
tissues, delayed tx  is 
associated with  increased 
mortality risk.  Antibiotics: 
Erythromycin -orally or by 
injection) for 14 days (40 
mg/kg per day with a 
maximum of 2 g/d), or 
Procaine Penicillin G -  IM for 
14 days (300,000 U/d for 
patients weighing <10 kg and 
600,000 U/d for those 
weighing >10 kg). 

Case-fatality rate 
remains at about 5% 
to 10%, the highest 
death rates occurring 
among the very 
young and the 
elderly.

Unlikely due to routine 
vaccinations in Canada.
The potential for disease 
reemergence if immunization 
levels are allowed to fall was 
demonstrated during the 
1990s in the Commonwealth 
of Independent States 
(former Soviet Union), where 
over 140,000 cases and 
4,000 deaths were reported. 
3%-5% of healthy persons 
may have asymptomatic 
skin/nasopharynx colonization 
with C. diphtheriae, making 
eradication  difficult

Tetanus: 
Acute and fatal 
infectious (not 
contagious) disease 
caused by Clostridium 
tetani bacteria, found in 
soil, and in intestines of 
mammals. 
Transmission via 
wounds or bites

Severe uncontrollable muscle 
spasm, difficulty swallowing, 
lockjaw, respiratory paralysis, 
death

Clean wound, remove dead 
tissue, Tetanus booster/ 
tetanus antibodies & 
Antibiotics: Metronidazole for 
decreasing # of bacteria, long 
tx in intensive care

Male, > 60 y.o.
Hot, damp climates
Unvaccinated 
(>10years)
Injection drug users, 
Gardeners and 
farmers that use 
animal manure 

Rare because of vaccinations, 
but spores are ubiquitous; 5 
deaths/year in US
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Pertussis:
(whooping cough) is a 
highly communicable 
bacterial infection of 
the respiratory tract 
caused by Bordetella  
pertussis. Tranmission 
via airborne droplets 
and mucus

Prolonged ,cough > 7 days w/o 
improvement dev'd into coughing 
fits, coryza, sneezing, vomiting, 
dehydration, predisposes to 
atelectasis, cyanosis and 
pneumonia, cerebral hemorrhage 
(d/t increased ICP)

Antibiotics: Erythromycin, 
Azithromycin and Clatihromycin 
shorten infectious period, but 
does not alter outcome

Any age, but severity 
greatest among 
infants
(3mos-5 years)

1-3 deaths/year in mostly in 
no-immunized/partially 
immunized infants
31% incidence of contraction 
in adults (>15 y.o.)

Polio:
Highly infectious polio 
virus, spread through 
fecal-oral route

Few or no symptoms, headache, 
fever, stiff neck & back, muscle 
pain, nervous system 
damage,irreversible paralysis, 
swallowing paralysis, respiratory 
collapse,

None. Bed rest, isolation, 
careful observation, ventilation 
assistance

Travellers to India, 
West and Central 
Africa
Infants & young 
children, but severity 
in elderly

Paralysis in < 1% of infections
Canada is Polio free since 
1994

HiB:
Haemophilus influenzae 
bacteria infection 
(serotype b), 
Communicable via 
mucus or repiratory 
droplets

Meningitis,  epiglottitis, bacteremia, 
cellulitis, pneumonia or septic 
arthritis. 

Antibiotics:
Cefotaxime, Ceftriaxone, 
Ampicillin w/ Chloramphenicol

Risk increased: 
-At least twice as 
high for children 
attending full-time 
day care as for 
children cared for at 
home. 
- children with splenic 
dysfunction or 
antibody deficiency, 
- Inuit children. 
In 2002, a possible 
association b/w 
receipt of a cochlear 
implant and dev't of 
bacterial meningitis 
was identified. 

Before vaccination was 
introduce, HiB was the most 
common cause of bacterial 
meningitis and a leading cause 
of other serious invasive 
infections in young children. 
Overall incidence of reported 
disease has decreased from 
2.6 /100,000 (686 cases) 
in 1988 to 0.3/100,000 
(81 cases) in 2004.
Case-fatality rate of 
meningitis is about 5%. 
Severe neurologic sequelae 
occur in 10-15% of survivors 
and deafness in 15-20% 
(severe in 3-7%).
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Measles (Rubeola):
(-ve)SS RNA virus- 
highly contagious and 
acutely infectious 
disease caused by the 
morbillivirus.Transmissi
on via airborne droplets 
& nasal/throat 
secretions. 

Incubation 7-18 days: Fever, 
cough, coryza , conjunctivitus, 
Koplik's spots, generalized 
maculopapula erythematous rash;
complications: diarrhea, otitis 
media, bronchopneumonia, 
encephalitis and SSPE. Infectious 1 
day before initial symptoms 
appear, 90% transmission rate.

No specific treatment, 
supportive care, relief of 
symptoms. Immune globulin 
often given to non-vaccinated 
people within a week of 
exposure to the measles. This 
is especially appropriate for 
infants or immune compromised 
people who live in a house with 
a measles-contagious person.

Poor nourishment, 
chronically ill, infants 
under 1 year
Travellers, HCP, 
military recruits, 
students, NEW: all 
non-immunized in 
outbreak areas

Measles encephalitis occurs in 
1/1000 reported cases
SSPE is rare but fatal
Death 1/3000 cases.
6-20% of cases will get otitis 
media , diarrhea, pneumonia.
Majority recover.

Mumps: 
Acute infectious 
disease caused by 
mumps virus; 
Transmission via 
airborne droplets & 
nasal/throat secretions

Fever, parotitis, non specific 
respiratory sx, orchitis, viral 
meningitis subclinical infection is 
common.
Rare: meningoencephalitis, 
paralysis, seizures, CN palsies and 
hydrocephalus, 

Self-limiting, fluids, bed rest Unvaccinated school-
age children

High risk of contraction if 
unvaccinated,
Complications infrequent, 
transient or Parotitis in 40% 
permanent deafness -0.5-
5/100,000 cases
Orchitis – 20-30% & 
Oophoritis -5% of post 
puberty cases

Rubella:
SS RNA virus spread 
from mother to fetus, 
and via respiratory 
droplets
 

Mild, often asymptomatic, 
Transient erythematous rash, post 
auricular or suboccipital 
lymphadenopathy, arthralgia, & 
low grade fever; Congenital 
rubella syndrome - mental 
retardation, deafness, cataracts, 
CHD, malformations

Self limiting In utero (pregnancy)
Any age, but 
especially children.
Rare in infants, and > 
40 y.o.

Serious complications are 
rare, 50% are subclinical
Main goal is to prevent 
infection during pregnancy
CRS born children have poor 
prognosis

Hepatitis A (HAV):
RNA virus of a single 
serotype. Transmitted 
by the fecal-oral route, 
through direct contact 
with infected people or 
indirectly through 
ingestion of 
contaminated water or 
foods.

Clinical hepatitis in adults & school-
aged children but often asymptomatic 
in younger children. 
Sx -anorexia, nausea, fatigue, fever & 
jaundice. The severity of the illness 
increases with age. Recovery  takes 4 
to 6 weeks but may take months. 
Recurrent hepatitis for up to a year 
occurs in about 15% of cases, but 
longer chronic infection is not known 
to occur. 

No specific treatment exists for 
hepatitis A. The body clears the 
hepatitis A virus on its own. In 
most cases of hepatitis A, the 
liver heals completely in a 
month or two with no lasting 
damage.

Men who have sex 
with men; oro-anal 
contact; Travel to 
countries with 
endemic hepatitis A; 
↓ hygiene standards, 
contaminated drugs, 
& sharing of materials 
for oral or nasal use 
of drugs. 

The overall estimated case 
fatality rate associated with 
HAV is 0.1% to 0.3%, but 
this rises to 1.8% in persons 
over the age of 50. It 
reaches 12.5% in patients 
over the age of 60 who are 
hospitalized because of the 
disease.
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Hepatitis B:
HBV is a double-
stranded DNA virus 
with three major 
antigens, known as 
hepatitis B surface 
antigen (HbsAg) – 
indicate infection, 
hepatitis B e antigen 
(HbeAg)-indicate 
replication) and 
hepatitis B core antigen 
(HbcAg) - indicates 
recent infxn.
Transmission through 
blood, vaginal 
secretions, semen and 
serous fluids

May be asymptomatic in up to 
50% of adults and 90% of 
children. The incubation period is 
45 to 160 days, with an average 
of 120 days. When symptoms 
occur - insidious onset of 
anorexia, vague abdominal pain, 
nausea, vomiting and jaundice. 
Acute illness may last up to 3 
months.  

Acute — you may not need 
treatment.
Chronic - no available drugs can 
clear the infection, but they can 
stop the virus from replicating, 
& minimize liver damage. 
Currently, there are seven 
medications licensed for 
treatment of hepatitis B 
infection in the United States. 
These include antivirals: 
lamivudine (Epivir), adefovir 
(Hepsera), tenofovir (Viread), 
telbivudine(Tyzeka), 
entecavir(Baraclude) and  two 
immune system modulators.

Immunocompromised 
patients are at 
increased risk of being 
of chronic carriers - do 
not have overt disease 
but over time are at 
increased risk of 
developing hepatic 
cirrhosis and primary 
hepatocellular 
carcinoma. All carriers 
should be considered 
infectious.
Fulminant hepatitis and 
death may also occur in 
pregnant women and in 
infants born to infected 
mothers.
High-risk sexual contact
Needle-users

Case fatality rate of 1% to 
2%, which increases with 
age.
Canada is considered an area 
of low endemicity. It is 
estimated that <5% of 
residents have markers of 
past infection, and <1% are 
HBsAg carriers.

Pneumococcus:
Streptococcus 
pneumoniae 
transmission via 
mucous and 
respiratory droplets

Bacteremia, Meningitis, bacterial 
pneumonia, acute otitis media, 
sinusitis, peritonitis, arthritis

Initially penicillin, but has been 
found to be resistant to many 
antibiotics in some cases 
(DRSP)

Children, elderly, 
functional or 
anatomic asplenia, 
immunodeficiency

In US, 100,000-135,000 
hospitalizations for 
pneumonia, 6 million cases of 
AOM, 3,300 meningitis. 
60,000 cases of invasive dz 
and death in 14% of invasive 
dz

Meningococcus: 
Neisseria meningitidis
Transmission via 
respiratory and throat 
secretions (coughing, 
kissing, sneezing)

Meningitis:Fever, vomiting, 
nausea, severe headache, stiff 
neck  + (Septicemia): cold hands 
& feet, tachypnea, fatigue, rash

Antibiotics: Benzylpenicillin 
before transfer to hospital; IV 
fluids for hypotension/shock;
Cephalosporins and 
Vancomycin

Children < 1 year, 
small peak in 15-19 
y.o.
Daycare
Travellers in the 
'meningitis belt'- 
Savannah areas of 
SSA
Elderly

Endemic in Canada; increased 
activity every 10-15 years; 
no pattern; 2/100000 per 
year. Avg 298 cases/year
30-50% have meningitis 
alone, 7-10% have 
septicemia, and 40% have 
mixed ; Case fatality ranges 
from 7-12% depending on 
serogroup. Meningitis  5% 
mortality; Septicemia 20-
40% mortality
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Influenza:
Infection of the nose, 
throat and lungs, 
caused by influenza A 
and B viruses and 
occurs in Canada every 
year, generally during 
late fall and the winter 
months. Transmission 
via hands, respiratory 
droplets

Headache, chills, cough, fever, loss 
of appetite, muscle aches, fatigue, 
runny nose, sneezing, watery 
eyes,  respiratory trouble, 
cyanosis, vomiting, dehydration, 
seizures

Rest, sleep, fluids w/ 
electrolytes, ibuprofen, 

Greatest risk of 
serious infections, 
complications 
hospitalization and/or 
death are children 
aged 6-23 months, 
those with chronic 
medical conditions 
(especially 
cardiopulmonary 
diseases) and the 
elderly.

In Canada, flu season 10-
25% of Canadians could 
have the flu each year and 
most recover completely.

Deaths reported: 0.5-1 per 
1000 cases; most deaths in 
persons  ≥ 65 years of age 
die from pneumonia related to 
flu.

Cholera:
Acute bacterial 
infection caused by an 
enterotoxin produced 
by Vibrio cholerae.

Presents as profuse, watery 
diarrhea. Associated with rapid 
dehydration and occasionally 
hypovolemic shock, which may be 
life-threatening. The spectrum of 
disease is wide, with mild and 
asymptomatic illness occurring 
more frequently than severe 
disease.  

Treatment consists mainly of 
oral or parenteral rehydration. 

Case fatality ranges 
from 50% or more 
without treatment to 
less than 1% among 
adequately treated 
patients. Cholera 
infection is associated 
with poor sanitation 
and is generally 
acquired from 
contaminated water 
or food, particularly 
undercooked or raw 
shellfish and fish.

In Canada, cholera cases are 
very uncommon. There were 
five cases of cholera reported 
in 2003 and three cases 
reported in 2004. All were 
related to travel or 
immigration. No 2o 
transmission was noted. The 
risk of transmission is low in 
countries that have modern 
sanitation, good hygiene and 
clean water supplies.

Varicella:
DNA virus of Herpes 
family; Transmission 
via airborne, direct 
contact w/ skin lesions

Primary illness of chicken pox,- 
nonscarring rash complications: 
bacterial infections, AOM, 
bacteremia, pneumonia, 
osteomyelitis, septic arthritis, 
endocarditis,   latency in sensory 
nerve ganglia to be reactivated as 
shingles

None. Self limiting. Antibiotics 
for bacterial infections; Antiviral 
Acyclovir for those at risk for 
complications (w/in 24 hours 
of rash)

Children 
Complications 
increased risk in 
Adolescents,Adults 
and 
immunocompromised

50% of children under 5y.o. 
and 90% of children by age 
12
Fatality highest in adults 
(30/100,000)
15-20% reactivation 
likelihood
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Rabies:
neurotropic infection by 
the rabies virus (-ve) 
SS RNA. Transmission 
via infected bite

Furious form: Hydrophobia, 
aerophobia, encephalitis, death,
Paralytic form: progressive flaccid 
paralysis

Post exposure prophylaxis: 
without delay, or with very little 
delay, P.E.P. is 100% effective 
against rabies

Any mammal 
(Skunks (40%); 
Bats (26%); Foxes 
(11%); Raccoons 
(8%)

Fatal, only 6 known cases of 
survival of symptomatic 
rabies

Smallpox:
Serious, contagious 
infection by Variola 
major/minor virus. 
Transmission via 
prolonged direct face-
face contact, bodily 
fluids, contaminated 
objects(sheets, 
clothing)

Fever, spotted rash that 
progresses to bumps and 
eventually retracted bumps, 
malaise, body aches, sometimes 
vomiting

No cure Immunocompromised
Non-immunized

Eradicated worldwide (last 
case in 1977 in Somalia)
30% fatality in Variola major
1% fatality w/ Variola minor 

Typhoid: 
Caused by Salmonella 
typhi bacteria. 
Transmission via food 
contamination w/ 
feces/urine of diseased

Fever, profuse 
sweating,gastroenteritis, 
nonbloody diarrhea, rash of flat, 
rose coloured spots,
Malaise, bradycardia, headache, 
cough,  leukopenia, epistaxis, 
delirium, 

Antibiotics:
Fluoroquinolone (Ciprofloxacin), 
Ceftriaxone

Immunocompromised
hypochlorhydric 
individuals
Travellers
In endemic areas, 5-
19 y.o suffer 
greatest impact
Poor hygiene

Incidence is low in Canada 
(70 cases in 5 years)Case 
fatality is 16% for untreated, 
and 1% for those given 
Antibiotics 2-5% become 
chronic carriers (shedding in 
stool for years) 

Yellow Fever:
RNA Flavivirus 
Transmitted by bites 
from Aedes aegypti 
mosquitos

Febrile illness, headache, malaise, 
weakness, nausea, vomiting, 
hemorrhagic fever, GI tract 
bleeding, hematemesis, jaundice, 

None. Bed rest, careful 
observation; Experimenting with 
Antiviral : Ribavirin during 1st 5 
days

Endemic in SSA, 
Central America, and 
South America
Travellers

20-30% case fatality

Japanese Encephalitis: 
Arthropod-borne 
flavivirus, a group that 
also includes yellow 
fever virus, West Nile 
virus and St. Louis 
encephalitis virus.

50 and 300 infections occur for 
each clinical case (ie obvious 
illness does not always occur). 
When encephalitis does occur, it is 
usually severe, residual 
neuropsychiatric problems in 50% 
of survivors

There is no specific treatment - 
treatment is supportive; with 
assistance given for feeding, 
breathing or seizure control as 
required.

- Travellers: Crude 
estimates North Americans 
travelling to Asia risk = >1 
per million. For travellers to 
rural areas during the 
transmission season, the 
risk/month of exposure can 
be as high as 1 per 5,000. 
Pregnancy -intrauterine 
transmission
Children

Leading cause of viral 
encephalitis in Asia, where 
more than 50,000 cases 
occur each year. 
For sever encephalitis: 10-
25% mortality rates

©Dr. Thara Vayali ND, 2015 |  www.tharavayali.ca | 604-500-1888 | info@tharavayali.ca  my work is not a template, please credit or create.

http://www.tharavayali.ca/
mailto:info@tharavayali.ca

