1. Respiratory Viruses
1) Influenza Viruses
1 Two types
a) A – causes major epidemics
b) B – causes mild diseases
2 Produce hemagglutinin and grow well in cell culture
3 Their nucleic acids are separate but connected together, resulting in frequent recombination  the resulting antigenic variability explains periodic appearance of new types of virus that cause pandemics of influenza
4 Clinical
a) Acute febrile illness with variable respiratory symptoms
b) Infants and elderly are particularly sensitive to both diseases and complications
5 Diagnosis
a) Throat washing or nasopharyngeal aspirate taken within 3 days after onset
b) If delay, use transport medium
c) If patients can’t gargle, use throat and nasal swabs
6 Serum
a) Paired sera taken within 2~3 weeks (acute and convalescent phase) to investigate the increase in titer of antibodies
b) Acute sample must be collected as soon as after onset
c) If detection of specific IgG antibody or total antibodies is the only possible test, paired sera is required
d) Paired sera taken within 2~3 weeks apart are tested at the same time
e) Rise of titer of antibody indicates current infection
f) Simultaneously, significant rise/decrease/seroconversion of titer suggests that the patients are considered to have current infection
g) When testing for single IgM antibody, single serum sample is required
7 Prevention
a) Vaccines, combined against both types, are available and hampered by continous antigenic variations
b) Antibodies against single strain of virus protect only partially or not at all against newly appeared strains
c) Vaccines are given to high risk groups (heart disease, elderly, health worker)
d) Antivirals are available but only active against type A
2) Parainfluenza Viruses
1 Frequent in infants and children
2 Cause respiratory diseases that have severe complications
3 Cause laryngotracheobronchitis, bronchiolitis, bronchopneumonia
4 Cannot cause epidemics
5 No vaccine
3) Respiratory Syncytial Viruses (RSV)
1 Major respiratory pathogen in children under age 2
2 Bronchiolitis and pneumonia can be fatal
3 Can cause epidemics
4 Antiviral available but no vaccine

4) Rhinoviruses
1 Major cause of common cold
2 Over 100 different serological types  and no cross immunity
3 Repeated infections are common
5) Adenoviruses
1 Mainly cause pharyngitis and conjunctivitis in young children
2 Many inapparent infections
3 Some often cause pneumonia in infants and children
4 Can cause epidemics
5 Vaccine used in army
2. Enteric Viruses
· = Enteroviruses
· Multiply in GI tract but doesn’t cause gastroenteritis
· However, from GI tract, can disseminate to other target organs through viremia and cause severe damage (usually in CNS)
· Infection through respiratory and GI tracts
· Infection of enteroviruses
· 95%: inapparent (viruses can still multiply for 5~6 weeks in GI tract and cause no problems at all)
· 4~5%: minor illness (fever, pharyngitis)
· 1% and less: major illness (aseptic meningitis, paralysis, myocarditis)
1) Polioviruses
1 Three immunological types (1, 2, 3)
2 Humans are the only natural host
3 Clinical – cause poliomyelitis (highly infectious, invades host nervous system and cause total paralysis within few hours)
4 Diagnosis
a) Isolation of viruses from stool specimens, CSF, pericardial fluids after inoculation in cell cultures
b) Paired sera (acute and convalescent phase)
i. Acute sample must be obtained as soon as possible after onset
j. For convalescent sample, two to three weeks later
5 Epidemiology – the most important factor which favours the spread of disease is very large number of inapparent infections
6 Vaccination
a) Salk Vaccine
i. Killed (inactivated) vaccine
ii. Doesn’t produce local immunity (IgA)
iii. GI tract protected, but viruses still colonize and spread to the community
iv. Given to immunocompromised patients and adults who’ve never had immunization against poliomyelitis
b) Sabin Vaccine
i. Live attenuated vaccine
ii. Easy to administer through mouth
iii. Produce local immunity (IgA) and IgG in GI tract, making it resistant to multiplication and infection of viruses and spread of wild viruses to the community
2) Coxsakieviruses
1 Two groups (A, B)
2 Clinical
	
	A
	B

	Minor respiratory illness
	
	X

	Aseptic meningitis
	X
	X

	Hand-foot-mouth disease
	X
	

	Pericarditis, myocarditis
	
	X


3 Diagnosis
a) Similar to polioviruses
b) Most of group A are isolated only by mouse inoculations
4 Epidemiology
a) Seasonal variations (summer and fall)
b) Prevalent types changes every few years
5 No vaccine
3) Echoviruses
1 = Enteric Cytopathogenic Human Orphan Viruses
2 Several types
3 Minor respiratory illness and aseptic meningitis
4 Diagnosis – same as polioviruses
5 No vaccine
3. Viruses Causing Diarrhea
1) Rotaviruses
1 During winter, cause epidemics of diarrhea in infants and young children
2 Multiply in small intestine, causing:
a) Loss of fluids and electrolytes
b) Transient malabsorption of fats and sugars
3 Clinical
a) Acute gastroenteritis in infants and children (6 months~2 years) causing fever, vomiting, diarrhea, dehydration
b) Found in large number in stools, diapers, hands, and surfaces
c) Very infectious
4 Diagnosis
a) Identification of viruses from stool by EM and other immunological methods within 3 days since the incubation period is 2~3 days
b) Cell cultures are useless
5 Epidemiology
a) Transmission from infants of explosive diarrhea through fecal-oral routes by aerosols and fomites
b) Nosocomial infections in nurseries, day care centre, children’s hospitals
c) Older children and adults are immune

6 Prevention
a) No vaccine
b) Treating at home whenever possible
c) In hospital, rapid viral identification, proper isolation procedures, and strict adherence to the proper washing and gowning techniques are crucial in preventing nosocomial infections
2) Noroviruses
1 Cause outbreaks of gastroenteritis in older children and adults, in any season
2 Diagnosis
a) Very important in nursing homes and hospitals in order to differentiate from bacterial gastroenteritis
b) Diagnosis is arrived at by first excluding bacterial cause
3 Epidemiology
a) Similar to rotaviruses, just as contagious
b) Transmission through fecal-oral route, but also food borne infections from water and shell fishes
c) Acquisition of immunity is much slower than rotaviruses, mostly occurs in older children and adults
4 Prevention
a) Same as rotaviruses: no vaccine
b) Isolation and cohorting are much more difficult and complicated by the presence of some cases among staffs
3) Adenoviruses
1 Cause sporadic gastroenteritis in infants and small children
2 Unlike respiratory diseases, not growing well on cell cultures
3 Transmission through fecal-oral route
4 Diagnosis by EM and other immunological methods
5 No vaccine
4) Calici- and astroviruses
1 Cause sporadic gastroenteritis in infants and small children
2 Transmission through fecal-oral route
3 Diagnosis by EM
4 No vaccine
4. Viruses Causing Rashes
1) Measles
1 Highest infectivity rate (nearly 100%)
2 Clinical
a) Nasal and ocular catarreh preceding rashes
b) Rashes appear first behind ears, forehead, around nostrils then over the entire body with characteristic of blotchy appearances
c) Produce lifelong immunity
3 Complications
a) In small children, often cause secondary bacterial infection (bronchopneumonia) can be fatal
b) Rarely encephalitis, SSPS
c) Exacerbation of TB and leukemia
4 Diagnosis is very important because it allows to detect the first index case of possible epidemics and to detect which individuals are immune
a) Confirmation of suspected cases: by detecting measles specific IgM antibodies in a single serum, and by detecting rise in titer of IgG antibody in paired sera
b) Determination of immune status of contacts: by detecting circulating measles specific IgG antibodies
5 Prevention
a) Immunoglobulin: if administered within 5 days, disease can be suppressed but usually attenuated
b) Live attenuated vaccine
i. Widely used and highly effective
ii. Given to infants after 12 months
iii. Given as MMR
2) Rubella
1 Mild disease but can be very dangerous to pregnant women because it produce birth defects
2 Clinical
a) Symptoms are milder than measles
b) Usually enlargement of cervical, behind the ears, and sub-occipital lymph nodes
c) Produce lifelong immunity
3 Complications
a) In susceptible pregnant women, particularly dangerous in first trimester of pregnancy
b) Risk to fetus
i. Between 0~4 weeks – 50%
ii. Between 5~8 weeks – 20%
iii. Between 9~12 weeks – 7%
c) After third trimester, risk is lower but still can be traced up to 6th month
d) Infection of rubella
i. Generalized: abortion, early death of newborn
ii. Localized: cataract (6th  week)
    deafness (9 week)
    heart defects (5~10 week)
iii. Others: lower birth weight, cleft palate, dental abnormalities, mental deficiency
e) In the case of congenital rubella, viruses may persist up to 18 months and present hazard to susceptible personnel or family contacts
4 Epidemiology
a) In pre-vaccine era, mostly infected children during winter and spring, with major epidemics every 7~10 years
b) Resulting in producing lifelong immunity o 80% of rubella cases
c) Now, 60% of rubella cases are those over 15 years of age and may be atypical
5 Diagnosis is important because atypical cases may spread to susceptible pregnant women and cause epidemics. Diagnosis of rubella during early pregnancy can give patients some time to make informed decisions on abortion. Diagnosis of rubella on newborns can prevent spread to non immune nurses who may be pregnant. Immune status is also important.
a) Suspected cases: by detecting rubella specific IgM and rise in titer of antibodies in paired sera
b) Immune status: by detecting circulating rubella specific IgG antibodies in single serum
c) Most methods replaced hamagglutination inhibition test (HAI)

6 Prevention
a) Check immune status females in child bearing age
b) Diagnosis of congenital rubella syndromes in hospitals
c) Serological test on male and female starting to work in hospitals, clinics
d) Vaccination with live attenuated vaccine
e) Strict isolation of congenital rubella cases in hospitals
7 Vaccination
a) On babies after 12 months
b) On pre-pubertal girls, if not immune
c) On post-partum, if not immune
d) On health care workers, if not immune
3) Varicella
1 Caused by Varicella/Zoster Viruses (VZV), a member of herpesviruses group
2 Clinical
a) Mild childhood febrile with characteristic vesicular rashes
b) Successive crops of vesicles appear within 3~4 days after onset 
c) Crusts, papules, and vesicles are present at the same time
3 Complications
a) In non immune adults, occasional pneumonia may be fatal
b) Chickenpox can be transmitted to newborns if infected near end of pregnancy
c) Herpes Zoster (Shingles)
i. Limited rashes, along the trajectory of one nerve (intercostals) accompanied with pain
ii. Mostly adults
iii. Represents late recurrence of latent varicella infection in partially immune individuals
iv. Zoster cases are origin of varicella outbreak
4 Diagnosis – ID of virus particles in vesicles and pustules by EM and other immunological methods, followed by cell cultures
5 Prevention
a) Detection of susceptible individuals in hospital personnel by serological screening
b) In specific cases, passive immunization with Zoster immunoglobulin (ZIG) or treatment with antivirals
c) Vaccine now available
4) Herpes Simplex Viruses (HSV)
1 Widespread
2 Mostly occurs in early childhood, and most of them are inapparent infection
3 After initial infection, viruses may persist as latent infection with reappearance of lesions “cold sores”, triggered by fever and exposure to sun
4 Spread of disease is not easy to control because of the high percentage of inapparent infection and because it is sexually transmitted
5 Epidemiology
a) Type 1 (HSV1) – “cold sores” – primarily associated with oral and ocular lesion and transmitted through oral and respiratory secretions
b) Type 2 (HSV2) – “herpes genitalis”
i. Associated with genital tract and transmitted through sexual intercourse
ii. Infected mother can transmit it to their newborns
iii. Type 1 can also be transmitted sexually
c) Recurring herpes: occurs with both types, usually in the same region as primary lesion
6 Diagnosis
a) ID of virus particles by EM and other immunological methods in clinical specimens
b) Cell culture within 1~2 days
c) Serology useless
7 Clinical forms
a) Genital infection: primary infection and recurrence in both sexes is troublesome
b) Herpetic encephalitis: rare but very serious
c) Neonatal herpes
i. Acquired when babies pass through birth canal of asymptomatic mothers infected with either type 1 or 2
ii. Difficult to prevent
iii. Severity varies from few vesicles to fulminant generalized infection
d) Herpetic whitlow
i. Infects fingers
ii. Occupational hazard for healthcare personnel
iii. Can lead to nosocomial infection of newborns in nurseries
e) Corneal and conjunctival infection can lead to ulceration of cornea and blindness
f) Relationship to carcinoma in cervix is unproven
8 Prevention
a) C-section in symptomatic mothers
b) Antivirals
c) No vaccine
5) Papilloma
1 Cause two types of warts
a) Common warts in hands and feet in childhood and adolescence
b) Genital warts
i. Sexual transmission
ii. There are many asymptomatic carriers, in both male and female
c) Certain types are definitely associated with anogenital (cervix, vulva, penis) cancers and laryngeal papilloma
2 Diagnosis
a) PAP smears, supplemented by DNA hybridization and other immunological methods
b) No vaccine
c) Cell cultures not available
5. Viruses Causing Glandular Enlargement
1) Mumps
1 Contagious childhood disease
2 Acute bilateral inflammation of parotid glands
3 Many inapparent infections may occur
4 Complication
a) Aseptic meningitis
b) Orchitis – inflammation of testes in 20% of mumps cases in post-pubertal males (if bilateral, may result in sterility)
c) Ovaritis – in 5% of females with mumps
5 Epidemiology
a) Transmission through saliva and respiratory secretions
b) Incubation period = 18~21 days
6 MMR vaccine
2) Infectious Mononucleosis (= Kissing disease or EBV)
1 Mild disease occurring in mostly children and young adult
2 May be prolonged or debilitating
3 Member of herpesviruses group (latent infection reactivates viruses to cause chronic disease (rare) or asymptomatic shedding (common) for lifetime of host)
4 Transmission through saliva and droplets
5 Characterized by: lymphadenopathy, fever, sore throat, lymphocytosis, enlargement of liver and spleen
6 Diagnosis
a) Blood picture (increase in atypical lymphocytes)
b) Monospot test detects RBC agglutination (based on heterophile antibody response in which EBV viruses induce production of wide range of antibodies, where one of which acts as hemagglutinin)
c) Detection of presence of EBV antigens
7 No vaccine
3) Cytomegaloviruses (CMV)
1 Member of herpesviruses group
2 Mostly symptomless and latent in normal individuals, but dangerous for:
a) Pregnant women: cause neonatal infection with jaundice, enlargement of liver and spleen, often mental retardation with microcephaly and cerebral palsy
b) Transplant patients: disseminated infection can reject transplant
c) AIDS or immunocompromised patients: frequent and severe, and cause retinitis and GI tract ulcerations
3 Diagnosis
a) Slow but accurate isolation of viruses from urine, blood, and organ biopsies (might be faster in immunocompromised patients since they have high titer of viruses)
b) Detection of CMV antigens, DNA hibridization, PCR in leukocytes much faster
c) Serology screening for donor and recipient before the transplant
4 Prevention
a) Match CMV status between donor and recipient (if not matched, no transplant)
b) Preventative administration of antivirals
c) Universal precaution to prevent transmission (important for seronegative pregnant health workers)
5 Antiviral, but no vaccine
6. Hepatitis Viruses
· Hepatitis = inflammation of liver with malaise, jaundice, loss of appetite, nausea, fatigue
· Viruses (EBV, cytomegaloviruses, varicella-zoster, yellow fever viruses) and bacterias cause hepatitis as complications
1) Hepatitis A
1 Sporadic and small epidemics in children and young adults

2 Epidemiology
a) Incubation period = 15~50 days
b) Transmission through fecal-oral route
c) Abrupt onset of disease with acute symptoms
d) Stools are infectious 2~3 weeks after onset 
e) Infection in children is mild and subclinical
f) Produce lifelong immunity, no carrier state, no chronic hepatitis
3 Diagnosis
a) Detection of IgM antibodies for suspected cases
b) Detection of IgG antibodies for immunity test before travel abroad
4 Prevention
a) Commercial gammaglobulin effective in preventing hepatitis shortly after exposure
b) Vaccine now available for high risk groups
2) Hepatitis B
1 Sporadic, all age (more severe than Hep A)
2 Epidemiology
a) Incubation period = avg. 90 days
b) Transmission through blood, blood-contaminated objects from patients or chronic carriers from sharing needles, drugs, and toilettes (also perinatal and sexual, and found in saliva, urine, and semen)
c) Serum becomes infective 4~8 weeks before the onset but remain infective for prolonged period of time
d) Small amount is sufficient to infect healthcare personnel
e) Lead to chronic carrier state, and chronic hepatitis
3 Diagnosis
a) Appearance of HBsAg in blood
b) HBsAg disappear from blood few weeks and months after the onset of jaundice, but in 5~10% of the cases persist for prolonged period of time (years, lifelong)
c) Carriers are source of infectious HBV
d) Antibodies appear few months after the onset , but not in chronic carriers (can be used for marker of infection and immunity test)
4 Prevention
a) Universal precautions for blood and bodily fluids
b) Proper handling of needles and sharp instruments (no recapping)
c) Screening for blood, organ, sperm donors and pregnant women for HBsAg
d) Vaccine of purified, inactivated HBsAg or through genetic engineering is a must for healthcare personnel and is recommended by Health Canada to be part of routine vaccination schedule
e) Specific Hep B immunoglobulin extracted from ppl with high titer of antibodies against Hep B are effective in preventing Hep B through accidental exposure to needles and bloods
*Part of combined active-passive immunization in:
i. newborns with HB mothers
ii. Unvaccinated exposed healthcare personnels
f) Policy referring to chronic carriers
3) Hepatitis C
1 Epidemiology
a) Incubation period = 14~180 days
b) Transmission through blood and sexually
c) Initial disease was mild and without jaundice, but results in chronic hepatitis
2 Diagnosis: serological screening test
3 Prevention
a) Same as Hep B
b) No vaccine
c) Treatment with recombinant interferon-α and ribavarin
4) Hepatitis Delta Agent
1 Epidemiology
a) Incubation period = 15~64 days
b) Transmission through blood and sexually
c) Viroid type agent (can’t replicate without the presence of HBV in the same cell)
d) Increases severity of Hep B and is thought to be responsible for 40% of all fulminant hepatitis
2 Diagnosis: serological screening test
3 Prevention
a) Vaccination against Hep B should be sufficient
b) Existing HBV patients should avoid further contact with contaminated bloods and sexual partners to not be infected with delta agent
5) Hepatitis E
1 Epidemiology
a) Incubation period = 15~50 days
b) Transmission through fecal-oral route
c) Symptoms and course of disease similar to Hep A, but has 20% mortality rate in pregnant women
d) Infrequent in NA, but endemic in india, pakistan, Nepal, Burma, North Africa, Mexico
e) Recently found in Netherlands suggesting that it’s only matter of time until it spread around the world
6) Hepatitis G
1 Epidemiology
a) Incubation period = 14~180 days
b) Transmission through blood and sexually
c) Initial disease was mild and without jaundice, but results in chronic hepatitis
2 Diagnosis: detection of viral DNA through PCR and other molecular methods
3 Prevention
a) Same as Hep B
b) No vaccine
7) Yellow Fever Viruses
1 Epidemiology
a) Endemic in North Africa, South America, Caribbean
b) Transmitted by mosquitoes, causing haemorrhagic fever with hepatitis
c) 50% mortality rate in epidemics
2 Prevention
a) Vaccination with live attenuated yellow fever vaccine



7. Viruses Infecting CNS 
1) Arboviruses
1 Over 200 different viruses
2 Mostly in tropical rain forest
3 Wild animals reservoir
4 Transmission through insect bites
5 Cause encephalitis
6 Ex) West Nile Viruses
2) Rabies viruses
1 Cause fatal acute encephalitis
2 Affects all mammals
3 Transmission through bites and saliva (in Canada, foxes and skunks)
4 Long incubation period (legs:60 days, arms: 40 days, head: 30 days) makes it possible to prevent disease with combined active-passive immunization
5 Post exposure management
a) Clean and disinfect wound
b) Capture animal if possible and send it to rabies laboratory for confirmation
c) Hyperimmune rabies immunoglobulin of human origin immediately
d) Vaccinate with human diploid cell killed rabies viruses vaccine(only 5 injections and few side effects)
e) Inform Public Health Officers
6 Prevention
a) Vaccinate dogs, cats, horses
b) Vaccinate wildlife animals
c) Vaccinate exposed individuals with human diploid cell killed vaccine
8. AIDS and HIV
1 Severe immunosuppressive condition which is fatal because it predisposes the host to numerous opportunistic infections and cancers
2 Cause marked depletion of helper T cells
3 Frequent antigenic variations
4 Can be grown in lymphocyte cultures in vitro but very difficult
5 Inactivation – viruses hide within the cells, so that they are protected from any actions of disinfectants
6 Transmission
a) Sexual, blood/blood products, congenital, organ transplants, sperm donations, drug abusers
b) Risk of transmission to healthcare personnel is very low, lower than Hep B
c) Long asymptomatic period increases the spread of the disease
7 Pathogenesis
a) HIV cytocidal to T-4 helper lymphocytes
b) AIDS develops from decrease in host immune status
8 Clinical
a) Incubation period = 6 months to several years
b) AIDS Related Complex (ARC) develops and may or may not progress to full AIDS
c) In terminal stages of AIDS, patients may develop dementia and other neurological problems and many opportunistic infections occur as well (viral, fungal, bacterial)
9 Diagnosis
a) Seropositive takes about 6 months to develop
b) Isolation of viruses from blood, plasma, semen, vaginal and cervical secretions
10 Prevention
a) Universal precautions for healthcare personnel
b) Serological screening for blood, organ, sperm donors
c) Heat inactivation of plasma for haemophilia patients
d) Prevention of sexual transmission by giving sexual educations
e) Prevention of transmission through contaminated needles to drug abusers
f) Prevention of maternal-foetal transmission through testing pregnant women at risk
g) No vaccine – key focus for current research
11 Treatment
a) Many antivirals in use rite now
b) The most effective is Highly Active Antiretroviral Therapy (HAART) which is combination of protease inhibitors (stops viral maturations) and reverse transcriptase inhibitors (stops viral replications)
c) Anti-HIV drugs are very expensive and have very toxic side effects
d) Treatment and prevention in developing countries are very difficult
