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Viral Infections of the Respiratory Tract and Skin

•Influenza 

----Highly Communicable & Acute 

----transmitted ---- airborne respiratory droplets

• ----belongs to the Orthomyxoviridae family
--RNA virus

-at least 31 influenza pandemics since 1510

Most famous outbreak---

The influenza pandemic of 1918-1919 killed more people than the War (WWI), approx 30 million people. 

fifth of the world's population was infected.

Influenza killed in a single year more people than in four-years of the Black Death Bubonic Plague from 1347 to 1351

Recent research---Recently the virus has been reconstructed from the tissue of a dead soldier and is now being genetically characterized to determine its virulence

200,000 people are hospitalized from flu complications, and; about 36,000 people die from flu.
•

How it infects:

•It contains two types of spikes
1.•Hemagglutin (H) helps the virion attach and penetrate host cells

2.Neuraminidase (N) helps release virions from the host cell after replication and assembly
•

Types of Influenza

•Influenza A strikes every year and causes most epidemics
•Changes less often but can be more fatal, effects humans and animals

---Is broken down into subtypes based on  H and N proteins on the surface

---- There are 16 different hemagglutinin’H’ subtypes and 9 different neuraminidase ‘N’ subtypes

---Subtypes in humans are:   A (H1N1) and A (H3N2). Other subtypes are for animals.

•Influenza B also strikes every year but is less common than type A

•B changes constantly to new strains-effects only humans, has no subtypes.

•Influenza C causes a mild respiratory illness but not epidemics.

Types are based on

How it changes:

Influenza viruses can change in two different ways.
1. Antigenic drift---- small changes,continually over time. 

Produces new virus strains,not recognized by immune system. Drift happens continually.

Happens in: Type B, Type A

(One of the main reasons why people can get the flu more than one time)

2. Antigenic shift.----abrupt, major change in the influenza A viruses, resulting in new hemagglutinin (H) and/or new neuraminidase (N) proteins.

 Happens in:Type A (16 H subtypes and 9 N subtypes---all due to SHIFT. Shift results in a new influenza A subtype. 

Shift happens only occasionally. 

•A new flu strain (known as antigenic variation)evolves every year, requiring development of a new vaccine (will help Type A & B, but not C)(New meds for A and B every year)
1.The "flu shot" – an inactivated vaccine (containing killed virus) 

-----approved for people 6 months of age and older, including healthy/or/and with chronic medical conditions. 
2. The nasal-spray flu vaccine – a vaccine made with live, weakened flu viruses that do not cause the flu (sometimes called LAIV for “Live Attenuated Influenza Vaccine”). LAIV is approved for use in healthy* people 2-49 years of age who are not pregnant. 

About two weeks after vaccination, antibodies develop that protect against influenza virus infection.

Meds: Tamiflu or Relenza—they both target the N spikes (blocks releases of virions.

•Other Complications of having flu:

pneumonia

 secondary infections occur in:  •Infants, •Elderly, •Immunocompromised people

• Guillain-Barré syndrome_body damages own peripheral nerves________________________

 and Reye's Syndrome acts like a stomach bug with possible delerium____________________________ are both associated with Flu

Reye Syndrome has been associated with children taking aspirin while having certain viral infections.  Aspirin damages the mitochondria beginning in stage 1—stage 5 (ending in come and death)

•Rhinovirus 

---Produce Inflammation in the Upper Respiratory Tract
•Rhinoviruses belong to the Picornaviridae family, RNA virus

• Responsible for the 50% of the common colds
•More than 110 serotypes of rhinovirus strains containing RNA
•

They are transmitted by airborne respiratory droplets or contact with contaminated objects

---Infection occurs rapidly, with the virus adhering to surface receptors within 15 minutes of entering the respiratory tract. 

---incubation period 8-10 hours (avg) but could be 3 days before symptoms begin to occur

---- rarely cause lower resp inf due to temp difference (between upper and lower)

Meds: Interferon Pleconaril (used for variety of this family of viruses)—blocks release of the RNA from the virus, no vaccine
•Adenovirus (named after your adenoids.)

---Symptoms Typical of a Common Cold
•---belong to family Adenoviridae containing DNA

--has 49 serotypes

•They induce the formation of ‘inclusion’ bodies(seen as nuclear granules under microscope) in host tissues

•Transmitted through respiratory droplets, direct contact, fecal-oral transmission, and occasionally waterborne transmission.

•Can remain virulent through exposure to chemical/physical agents or changes in pH conditions,(very hardy virus) and can survive outside of the body.

•Infection can cause: range from mild common cold to pneumonia, croup, and bronchitis
--other problems:

•acute febrile pharygitis____sore throat__________________

•pharyngoconjuntival fever (associated with waterborne from lakes or chlorine deficient pools___________________

•acute respiratory disease-(ARD)--from crowded living spaces

Meds: Treat symptoms only, not the virus.
•Any of these can progress to viral pneumonia

14.2 Viral Infections of the Lower Respiratory Tract

•Paramyxovirus Infections—RNA virus cause LRT and skin viruses such as (mumps, measles included)and (distemper in dogs) 
1.•
•Respiratory syncytial (RS) disease is caused by the respiratory syncytial virus (RSV) major cause of bronchiolitis and pneumonia in infants and children.under 1 year of age

•
•It infects the bronchials and alveoli of the lungs, causing cells to fuse together into syncytia ( a large collection of cells). 

AKA__viral pnuemonia______________

Most children exposed by 5 yr old.

Med: Ribaviron

2.•Parainfluenza infections are usually caused by human parainfluenza viruses 1 and 3

Has 4 serotypes with 2 subtypes for #4.

---unstable (surviving few hours on environmental surfaces)

=---inactivated with soap and water.  –easy to kill
---spread from respiratory secretions through close contact with infected persons or contact with contaminated surfaces or objects.
---Flu-like symptoms but much milder

Impacts mostly ___________younger children

--seasonal virus______________—mainly late fall & early spring

•Infections are milder than influenza but can have added complication of bronchiolitis or croup

• No vaccine—treat the symptoms

•Human metapneumovirus (hMPV) are RSV-like viruses(resp. synctial virus---RNA virus) but much milder,

---isolated for the first time in 2001 in the Netherlands

---Serological studies have shown that by the age of five most are exposed---making re-infection  very common

---causative agent of infant bronchiolitis in 5-15% of cases because infants have moms antibodies only a short time as immunity.
---Impacts mostly older children

---Considered a seasonal virus --Med--- Ribaviron

•Severe Acute Respiratory Syndrome (SARS)

viral family Coronaviridae  RNA virus
---- Spreads by Close Person-to-Person Contact an object upon which they have coughed or sneezed, or object sneezed on
•--- emerging infectious disease --- develop into severe respiratory illness and pneumonia, flu-like symptoms, can develop sever resp. illness leading to pneumonia due to lack of adequate O2
originated in Southern China

----
• between November 2002 and July 2003, 8,096 known infected cases and 774 deaths (a case-fatality rate of 9.6%) worldwide
---50% infected are  over 65.[
•

*Bats may be the natural host of the virus because bats are the natural host for most corona viruses

----flu-like symptoms with dry cough

• SARS patients should be isolated for at least 10 days after fever has broken to prevent spread

Meds—unclear since Tamiflu/Ribaviron aren’t effective

--Treatment symptoms,not virus—no vaccine

14.3 Diseases of the Skin Caused by Herpesviruses—

DNA virus, viral family Herpesviridae
•Human Herpes Simplex Infections Type 1(cold sores)
--- Widespread and Often Recurrent
•Cold sores are contagious sores caused by HSV-1
•After primary infection, the viruses become latent in sensory ganglia of the nerve cell

•
•Recurrence of cold sores occurs when viruses are reactivated and move to the epithelium to produce the blister—Reactivation can be via many sources, stress, trauma, hormone changes or nothing at all.

Touching infected (busted blister) then touching eye can cause Herpes Keratis—scars the cornea-----leading cause of blindness in USA

Med---Acyclovir and some creams

HSV Type 2

••Genital herpes (HSV-2)is a common STD, •

Symptoms include:

–itching and throbbing in the genital area

–followed by blisters, minor rash, fever, aching muscles

burning sensation with urination, sores go away within 3 weeks.
•

Approx 15 mil infected in US

The infected can be spread to other parts of the body after touching an infected area.
Meds: no cure--- antivirals shorten/decrease the number of outbreaks

acyclovir, famciclovir, or valacyclovir

–
•Neonatal herpes is a life-threatening disease passed from infected mothers to newborns during childbirth

–The child’s mental development can be delayed

•–Blindness and seizures can occur

**If diagnosed BEFORE delivery—doc will do cesarean section to avoid infecting baby.

•Chickenpox 

--viral family Herpesviridae DNA virus

--- vaccine using attenuated (live weakened)viruses became available  1995

•
•highly communicable disease 

---caused by the varicella-zoster virus (VZV) –another species of the genus Herpes

•
•It is transmitted by skin contact and respiratory droplets—incubates 2 weeks

Symptoms:

•A red, itchy rash spreads across the entire body and turns into fluid-filled vesicles—fluid is contagious (the reason to not scratch)

•
•common complication is bacterial infection of the skin due to the vesicles (bursting).

Other problems:

•Pneumonia, encephalitis, or Reye syndrome (NO ASPIRIN!)may also occur

•Shingles   -----adult disease caused by the same virus as chickenpox (20% of chickenpox sufferers get shingles) once reactivated, they can travel to the body trunk and cause blisters and patches of red, facial paralysis and severe “ice-pick” pains

•After Shingles infection, varicella-zoster virus( VZV) can remain in nerve cells for many years causing pain known as Postherpetic neuralgia (
••can occur repeatedly.

•Meds:vaccine Varivax (chiken pox), antiviral drugs, steroids, and pain medications, Zostavax vaccine to prevent shingles if over age 60.

•Human Herpesvirus 6 (HHV-6) Infections(different genus of Herpes)
·  Occur in Infancy (6mo-3yrs) mainly •It causes roseola infantum, marked by: 

•high fever 

•subsequent red rash

· major cause of opportunistic viral infections in the immunosuppressed (AIDS patients and transplant recipients, in whom HHV-6 infection/reactivation may culminate in rejection of transplanted organs )

--Can lay dormant in the saliva or monocytes

•
•It is spread through contact with respiratory secretions or saliva

•
•Many bone barrow transplant recipients suffer an HHV-6 viremia after transplantation due to lowered immunity

--other problems associated pneumonia, encephalitis

***most kids exposed by age 6 and most adults have antibodies against it.

Meds--none

•
•2 Herpesvirus Infections Are Oncogenic
•The Epstein-Barr virus (EBV)( Symptoms of infectious mononucleosis) and mostly benign—Chapter 15
 •Kaposi’s Sarcoma (caused/associated with Herpes virus 8) is a tumor of the blood vessel walls (skin disorder)

•
It is most commonly seen in immunocompromised individuals, such as AIDS patients(this is most common tumor for AIDS)

•Symptoms:
 forming dark or purple skin lesions treated by freezing them, or low dose radiation/chemo.

14.4 Other Viral Diseases of the Skin
•

 Several Paramyxovirus Infections Can Cause Typical Childhood Diseases
•
•1.Measles (rubeola)
 member of the Paramyxoviridae family

•Transmission occurs through respiratory droplets

•
•Koplik spots appear first ---are red patches with white grain-like centers that appear along the gum line—sign of infection

–They appear 2-4 days after the onset of symptoms

•The characteristic red rash begins approx 2 days after Koplik spots,  Rash is maculopapules(pink to dark red pots) at the hairline, spreading to the:
–face,–trunk,–extremities

•
•Complications include:

–bacterial disease in the respiratory tissue 

–panencephalitis( swelling of the cranium)

•

•Vaccine is given in the measles-mumps-rubella (MMR) inoculation
•

2.Mumps (infectious parotitis) viral family Paramyxoviridae

symptom--enlarged jaw tissues caused by swollen salivary glands
•Swelling is caused by blockage of ducts leading from the parotid glands (largest salivary gland), 1/3 are asymptomatic

•
•Spread by respiratory droplets/contact with contaminated objects

••In males, swelling and damage may occur in the testes (orchitis) 25% of males develop orchitis

Meds” vaccine MMR
3.•Rubella (German Measles) Mildly Infectious Disease (milder form of regular measles but different viral family
•caused by a virus (Rubella)of the Togaviridae family RNA virus

•
•It is transmitted by respiratory droplets or contact

•Symptoms

fever

pale-pink maculopapular rash—begin face, then trunk, then extremeties, disappears after 2-3 days
•
•Recovery is usually prompt, but relapses can occur

•
•Congenital rubella occurs when the fetus is infected through the placenta due to the mother being infected

--highest risk is in 1st trimester---destroys fetal capillaries, •Children may be born with problems such as:   cardiac, cerebral, ophthalmic and auditory defects.[
Meds—MMR vaccine

Human Papillomavirus Infections DNA virus

Family--Papovaviridae 

Cause Warts Family
•
•Common warts are usually benign skin growths resulting from a specific strain of HPV

•
•Plantar warts -- soles of the feet, pink or white, no pain

••Transmitted by contact with:

•Genital warts (condylomata) are often transmitted through sexual contact, some by contact with object (rare).

Treatment—freezing, surgery, OTC creams 
•Some strains of HPV are associated with cervical cancer (and anal, penal, vulva cancer too)

•
•They may be transmitted to newborns during delivery(pathogens lodges in respiratory track)

Vaccine for female protecting against cervical cancer. (almost 100%effective)

•Smallpox (variola) Major and Minor  DNA virus

family—Poxviridae

transmission-by contact

---contagious, and sometimes fatal an overall mortality rate of 30–35%.
•Pink-red macules appear on the face and trunk

–They then become papules, and fluid-filled vesicles

–
•The vesicles become pustules that break open and emit puss, leaving pitted scars (pocks)

symptoms---high fever, weak,

•Vaccinations ceased in the U.S. in 1972, eradication occurred, (many people are not immune now) but CDC has vaccine still.
•
•-- dangerous weapon for bioterrorism

