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Deﬁnitions

Virus - acellular, obligate intracellular, infectious agents. Contain RNA or DNA, with or
without polymerase enzymes to complete their life cycles, and a protective
covering which assists their travel from cell to cell, as well as their attachment to
speciﬁc host cells.
Capsid - the protein shell which surrounds the nucleic acid and the polymerase
enzyme (if any). If this is all that comprises the virus, it is referred to as a naked
capsid virus.
The underlying shape of the capsid or nucleocapsid is described as icosahedral
(having 20 triangular faces) or helical (having the underlying shape of the nucleic
acid strand.
Envelope - the membrane (captured from the host cell in all cases except
poxviruses) which surrounds the nucleocapsid (the protein/genome complex) of
the virus. Viruses that have a nucleocapsid plus an envelope are said to be
enveloped viruses. All helical viruses must have an envelope, but there are both
naked and enveloped icosahedral viruses.

Virus Genomes

Viruses may have single- or double-stranded RNA or DNA as their genome.
Remember that in eukaryotic cells like ours, the ﬂow of genetic information is from
DNA to RNA to protein:
Cytoplasm

Nucleus
DNA

Tra nsc ri p ti on

RNA

T r a n s la t io n

Protein

So, in our cells:
• We replicate DNA using DNA-dependent DNA polymerases.
• We transcribe DNA into RNA using DNA-dependent, RNA polymerases.
• We use RNA as a messenger to carry the genetic code out of the nucleus, so that
it can be translated into protein using ribosomes in the cytoplasm.
If viruses are performing these processes, then they simply need to be in the right
place to use cellular enzymes, so DNA viruses (except poxviruses) replicate DNA in
the nucleus. RNA viruses carry out their lifecycles in the cytoplasm.
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The problem with an RNA genome (from the perspective of the virus) is that
eukaryotic cells do not replicate RNA. Therefore, for these viruses, the ﬂow of genetic
information becomes different, and they will need to carry the polymerases to
perform these unique tasks into the cell with them, or at least be able to create those
polymerases inside the host cell.
Nucleus
DNA

Cytoplasm

Re v e r s e T r ans cr iptio n

RNA

Tra n sl a t i on

Protein

R N A re p l i c a t i on

The unique viral polymerases that are required for the two processes printed in red
are:
• Reverse transcriptase (RNA-dependent, DNA polymerase) possessed by
retroviruses (HIV) and hepadnavirus.
• RNA replicase (RNA-dependent, RNA polymerase) possessed by all other viruses
(not retroviruses) with an RNA genome.
#MMC
So where are the engineering choke points that we can use to stop the lifecycles of
viruses without harm to our patients?
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So how do viruses replicate RNA?

They make a second, complementary strand. So again, let’s clear up some terminology:
• Eukaryotic mRNA is created by complementation of the template strand of DNA. It thus
is a coding strand and reads from 5’ to 3’. A virus with this genomic structure is said to
be a positive-sense RNA virus. Viruses that have this type of strand can simply begin
the translation process as soon as they ﬁnd a ribosome.
• Some viruses have RNA which is the complementary strand: its polarity is 3’ to 5’ and is
deﬁned as negative-sense RNA, because it has the sequence of ribonucleotides which
are complementary to the mRNA strand. Notice that this sequence could not be used
on the ribosomes because of its polarity, so such viruses must carry RNA-dependent,
RNA polymerases into the cell with them or their lifecycle cannot be completed. In other
words, they must replicate RNA as a ﬁrst step in order to create the mRNA that they
need to produce their proteins.

The Virus Life Cycle

1
5
Release
4
Assembly

2
Protein

+

Genome

mRNA
3 Genome
replication

1. Virus attaches to cell by binding to
speciﬁc host cell receptors, enters
by fusion of envelope with host
membrane or by
receptor-mediated endocytosis,
uncoats.
2. Creates macromolecules (mRNA
and proteins)
3. Replicates genome
4. Assembles new virions
5. Leaves cell by lysing cell or reverse
of process of entry (budding out)

How are viruses spread?
As with all microbes: direct contact, airborne, fecal/oral, sexual/parenteral. Viruses
spread using arthropods as vectors are identiﬁed by the acronym ARthropod BOrne
viruses (Arboviruses).
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Step 1: binding, entry, uncoating

Virus receptors that are testable:
• HIV – CD4 plus CXCR4 (TH cells) or CCR5 (macrophages)
• Epstein-Barr virus – CD21
• Rabies – acetylcholine receptor
• Rhinovirus – ICAM-1
• Parvovirus – Erythrocyte P antigen
• Cytomegalovirus and Herpes simplex – heparan sulfate

Mechanisms of entry:
receptor-mediated endocytosis or fusion. Viruses that enter cells by fusion
(paramyxoviridae, herpesviridae, retroviridae) leave viral proteins on the surface of
the cells they infect. These proteins cause the ﬁrst infected cell to adhere to uninfected
cells around it, and this allows the virus to move from one cell to the next through fused
cell membranes. This protects from the action of antibodies which could otherwise
coat the virus and prevent its ability to bind to a new cell and infect it. These
multinucleated giant cells (syncytia) are sometimes diagnostic clues in tissue
specimens or cultures.

Step 2: How do viruses make their macromolecules?
Cytoplasm

Nucleus
DNA

T ra n s cri p ti o n

All DNA viruses except Pox
(replicates in the cytoplasm)
start here and transcribe and
translate to make mRNA and
then protein

RNA

Tr anslation

Protein

• All positive-sense RNA viruses (except
retroviruses) start here and translate from
their genome to make protein.
• Negative-sense RNA viruses use their own
RNA-dependent, RNA polymerase to
create the complementary positive-sense
strand which is then used as mRNA.
• Double-stranded RNA viruses use the
positive-sense (coding) strand as mRNA.
They require an RNA-dependent, RNA
polymerase to separate the two strands.
• Retroviruses reverse transcribe from their
positive-sense genome, and then follow
the path of the DNA viruses.
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Step 3: How do viruses replicate their genomes?

• DNA Viruses:
Most use cellular polymerases to semi-conservatively replicate their DNA genomes.
◊ Hepadnaviruses – infect hepatocytes, which are stable cells and do not
dependably have the polymerases for DNA replication available. The virus
therefore allows the hepatocyte to make mRNA from its genomic DNA, and then
uses its own reverse transcriptase enzyme to create more DNA copies of its
genome.
• Positive-sense RNA Viruses:
Most use an RNA-dependent, RNA polymerase which is encoded in their genome and
create a complementary template strand which is then used to create multiple
genomic (positive-sense) copies.
◊ Retroviruses – Use their reverse transcriptase to create a double-stranded DNA
version of their positive-sense RNA genome. This “provirus” is transported into the
nucleus and integrated into the chromosomes. From there, genomic replication is
the process of transcription; positive-sense, single stranded RNA molecules that
are unspliced are simply packaged into the next generation of viral capsids.
• Negative-sense RNA viruses:
Use the positive-sense strand that they must create to make proteins as the
template off of which to make more negative-sense strands.

Step 4 and 5: Assembly and release

• Most naked capsid viruses leave the cell by lysing it. The viral progeny simply
assemble and accumulate inside the cell until it cannot swell any further, and bursts.
• Most enveloped viruses capture their envelope from the cell membrane and must
keep the cell alive to continuously produce their covering. They therefore bud off the
surface of the cell as they are assembled, by a process which is almost the reverse of
the way in which they entered.
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The Effects of Virus Infections

At the cellular level:
• Abortive Infections – no viral progeny produced, cell is not affected.
• Cytolytic infections – viral progeny produced, cell is killed
• Persistent infections – may be productive (progeny produced) or latent (no
progeny) or transforming (cell becomes malignant).
At the patient level:
• Acute, self-limited. Most virus infections, e.g. inﬂuenza, coronavirus). Patient is
contagious before symptoms, during acute presentation and for a diminishing
time afterwards, but the virus is eventually eliminated and the patient has
adaptive immune memory to that strain.
• Persistent with continuous or intermittent shedding (e.g. Epstein-Barr virus)
• Persistent latent with reactivation (e.g. herpes simplex or varicella zoster). The
patient is non-infectious in the periods between outbreaks, but transmission can
occur with each new acute episode.
• Acute infection followed by persistent slow viral growth (e.g. subacute
sclerosing panencephalitis (SSPE), progressive multifocal leukoencephalopathy
(PML), HTLV leukemia)
• Persistent slow accumulation without acute presentation, e.g. prion disease.
(Creutzfeldt-Jakob disease)
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Viral Infections as a Function of Patient Age Group
Transplacental
B19
Rubella
HIV
HSV2
Cytomegalovirus
Intrapartum
Hepatitis B
Birth and Beyond
HSV1
Less than 2 years
Rotavirus
Birth onward
Inﬂuenza
Parainﬂuenza (croup) in infants, colds in
school age
RSV (bronchiolitis) in infants, colds in school
age
School age onward
B19 (stops before adolescence)
Norwalk
Measles
Mumps
Hepatitis A
Rubella
Chickenpox
Adolescents (onset sexual activity) and beyond
HSV2
Hepatitis B
HIV
Elderly
Arbovirus encephalitides
Shingles
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Immunity to Virus Infections

Viruses are obligate intracellular parasites, so the adaptive immune response that
eradicates infected cells is the classical APC stimulating the TH1 and activating the
effectors of CMI.
Anti-viral interferons are a component of the innate immune response to viruses.
These are type 1 interferons, IFN-α and IFN-β, and they act by slowing the viral life
cycle until the adaptive response can take over. They are secreted by infected cells,
and act on uninfected cells in the vicinity to slow the virus life cycle and enhance
immunity by:
• Activation of an RNA endonuclease
• Activation a protein kinase that inactivates eIF2
• Increasing expression of MHC1 and MHC2
• Activation of NK cells and phagocytosis
• Induction of chemokines to attract WBC
IFN-α is in clinical use in the treatment of hepatitis B and C, Kaposi sarcoma, hairy B
cell leukemia and chronic myelogenous leukemia.
IFN-β increases the length of remissions in multiple sclerosis.
IFN-γ (a type 2 interferon) is used to treat chronic granulomatous disease.

Viral Genetics

Viruses are simple agents that use the strategy of producing volumes of progeny as
quickly as possible, with little attention to the accuracy of their replication. Changes
in phenotype can indeed be beneﬁcial for avoidance of adaptive immunity, so there
is little care placed in stringent proofreading for mutational errors. When viruses use
the polymerase enzymes of the host cell, the proofreading capacity of the native
polymerase is retained, but the polymerases that viruses bring for their own purposes
are notoriously sloppy. The mutational changes that occur as a result are referred to
as genetic drift, and they can be responsible for epidemics of disease.
Complementation
While it is certainly true that genetic shift can generate virions that are defective and
unable to complete their life cycle in some way, remember that when two defective
viruses get into a single cell, they can complement each other’s genetic defects as
long as the defects are different. An example of this is the co-infection of cells with
hepatitis B virus and the delta agent (hepatitis D). The delta agent is a defective
virus but can complete its life cycle inside cells infected with hepatitis B because it
can use the gene products that it needs by complementation. On its own, the delta
agent creates abortive infections.
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Genetic Shift
For viruses that have a segmented genome (their nucleic acid strands in separate
pieces), it is possible to have a more dramatic change in phenotype due to the
process of reassortment. This is referred to as genetic shift and is responsible for the
development of pandemics of these viral infections (Reovirus, Orthomyxovirus,
Bunyavirus and Arenavirus: ROBA, sounds like robot, and robots have segmented
appendages). This is what happens in inﬂuenza virus infections at about 10 year
intervals: when animal and human inﬂuenza viruses infect a single cell, they can
accidentally reassort the segments of their genome and the product is a generation
of new progeny with attributes that are different from those of either parental virus.
This requires a novel immune response, and large populations of humans become ill.

Animal
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Human

New product

Microbial Oncogenesis
1
2

3
4
6
5
8

7

From MSC Tisdall, with permission
1

Growth factor pathways – Helicobacter pylori CagA products

2

P13K – HTLV-1 tax gene activates

3

NFKB activation – latent membrane protein-1 (LMP-1)of EBV, HBV, HCV, HTLV-1

4

Transcription factors: EBV – polyclonal mitogenesis of B cells promotes
translocation t(8:14) and expression of myc. EBV (Hodgkin) LMP-1 activates
Jak/STAT. HBV (HBx protein) and HBcAg signal transduction

5

pRB inactivation - Polyomavirus large T antigen, HBV E7 protein and
adenovirus E1A proteins

6

Activation cyclin D -EBNA-2 antigen, HHV-8 produces viral homolog of
cyclin D

7

Inhibition p53 – HPV E6 protein, adenovirus E1B protein, HBV x protein, HHV-8

8

Activation Bcl (prevents apoptosis) -EBV
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Anti-Viral Pharmacotherapy
1
2

6

Release

Protein
5

Assembly

Genome

1

4

3

mRNA
Genome
replication

Viral absorption:

Enfuvirtide (HIV fusion protein)

Maraviroc – HIV CCR5 receptor
Docusanol – HSV fusion protein

Palivizumab – RSV fusion protein
2

Penetration:

3

Uncoating:

4

Nucleic acid synthesis:

Interferon-α (HBV, HCV)

amantadine, rimantadine (inﬂuenza)

NRTIs (HIV and HBV) ‘ine’ drugs
NNRTIs (HIV)

Acyclovir -DNA polymerase inhibitors – HSV

Ribavirin -RNA polymerase inhibitor, RNA viruses
Cidofovir – inhibits viral DNA polymerases

Fomivirsen – antisense inhibitor of mRNA synthesis (CMV retinitis)

Foscarnet – ganciclovir-resistant CMV – inhibits viral DNA polymerase or RT

Ledipasvir – inhibits NS5A zinc-binding protein involved in replication of HCV
Sofosbuvir - inhibits RNA-dep RNA polymerase of HCV
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5

Protein synthesis and processing:

6

Release:

‘inavir’ drugs – HIV

zanamivir, oseltamivir - Neuraminidase inhibitors, inﬂuenza

Hepatitis (Hepatotropic) Viruses

Epidemiology
• A, B, C, and D are worldwide in distribution. E occurs only in Africa and Asia
• A and E (the vowels) are transmitted by the bowels (fecal/oral), all others are
sexual/parenteral.
• A and E cause only acute infections
• B and D cause acute and chronic infections
• C causes only chronic (85%)
Symptoms of hepatitis:
• fever
• malaise
• headache
• anorexia
• vomiting
• dark urine
• clay-colored stools
• jaundice
The changes in color of skin, sclera, urine, serum and stool can be understood as
alterations of the liver’s ability to metabolize hemoglobin.
Heme
Biliverdin

Spleen

Bilirubin
Bilirubin-albumin

Blood

Bilirubin
Bilirubin diglucuronide

Liver

Urobilinogen

Intestine

Stercobilin

Feces

Because of inﬂammation and ﬁbrosis in the
bile caniculi, conjugated bilirubin is
prevented from entering the intestine and
passed back into the blood. From there it is
eventually cleared out via the kidney. The
stool is pale because the stercobilin is not
being produced there, and the urine is dark
because the kidney is handling the
urobilinogen.
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The Differential Diagnosis of Jaundice:
Jaundice

unconjugated bilirubin (>80%)

Mixed Hyperbilirubinemia

hemolysis
AST/ALT elevated

Alk and GGT elevated

Hepatitic

Cholestatic

AST<ALT

AST>ALT (<500 UI/L)

Viral serology

Dx

Transmission

Virus

Hepatitis A, B, C, D

Hepatitis B

Hepatitis C

Picorna, +ssRNA,

Hepadna, dsDNA,

Flavi, +ssRNA,

Defective, ss+RNA

naked

enveloped

enveloped

with HBV envelope

Fecal/oral
IgM anti HAV

Hepatitis D

EIA for anti-HCV

Anti-HDV plus HBsAg

serology

Acute – supportive

IFN-α plus ribavirin,

IFN-α plus

Supportive

Chronic – IFN-α plus

ledipasvir,

lamivudine

lamivudine

sofusbuvir

Killed vaccine

Recombinant DNA

Vaccine unlikely

vaccine with HBsAg

because of

HBV vaccine

None

genomic mutations
10% chronicity in

Hepatocellular

Coinfection – same

20% mortality in

adults

carcinoma. 1-5%

as moninfection.

pregnant women

90% infants

progression/yr after

Superinfection –

cirrhosis develops

70-90%
disease,

severe
cirrhosis

10 years before
monoinfected pts
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Hepe, +ssRNA, naked
Fecal/oral

Sexual/parenteral
IgM anti-HBcAg and

Hepatitis E

HBsAg

Rx
Prevention

Rule out autoimmune, Wilson disease, hemochromatosis,
alpha-1 antitrypsin, drug and toxins

Hepatitis A

Pooled Igs

Natural Hx

Alcoholic liver disease

Hepatitis B Structure and Serology

sAg

eAg

cAg

HBcAg – main core
HBeAg – second core, found free in
blood in periods of viremia
HBsAg – surface antigen
HBcAb – ﬁrst antibody to appear,
used for diagnosis. If IgM isotype it is
an earlier infection than if it has
switched to IgG.
HBeAb – second antibody to develop,
used to predict how contagious the
patient is.
HBsAb – the only antibody which
blocks virus infection of new cells. Its
appearance is heralded by the
“window period”, when HBsAg
disappears from the blood. The
window must occur before 6 months
post-infection or the case is
considered chronic.

Hepatitis B Serology
Incubation
Period, Ag
excess

Symptomatic
Period

Window
Period

HBsAg excess

If Window
period has not
appeared by 6 months,
the case is defined
as chronic

HBeAg excess
HBcAg
excess
2 months

Convalescence, Ab excess

6 months
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Summary of Serologic Markers during Acute and
Chronic HBV infection
Patient
Acute

Vaccinated

Marker

Acute <3 mo

Acute 3-6 mo

Window

convalescent

HBcAg

-

-

-

-

-

-

HBeAg

+

-

-

-

-

-

HBsAg

+

+

-

-

+

-

HBcAb

IgM

IgG

+

+

+

-

HBeAb

-

+

+

+

+/-

-

HBsAb

-

-

-

+

-

+
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Chronic

The Life Cycle:

DNA Viruses

Protein

+

Genome

DNA
Protein
mRNA
copies

• DNA viruses replicate in the nucleus (they produce intra-nuclear inclusion bodies).
Most use the cell’s polymerases.
• Hepadna virus replicates DNA through the mRNA intermediate using its own
reverse transcriptase.
• Poxviruses replicate in the cytoplasm so they have to carry their own
DNA-dependent, RNA polymerase and make their DNA replicases in the cytoplasm.
• DNA viruses use cellular polymerases for transcription and create proteins in the
cytoplasm.
• Assembly occurs in the cytoplasm, and they leave the cell by either lysing it (naked
capsid viruses) or capturing membrane for their envelope.
• Herpesviruses assemble new virions in the nucleus, bud their envelope from the
nuclear membrane and leave the cell through the Golgi complex.
• Poxviruses create their own envelope from lipid leaﬂets in the cytoplasm
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Algorithm for Families of DNA Viruses
Single Stranded DNA

Parvovirus, B19

Double-Stranded DNA

Naked*

Enveloped

Papillomavirus - HPV

Hepadnavirus – carries RT into cell

Polyomavirus – BK, JC
Adenovirus

Herpesvirus - (nuclear membrane)
HSV, VZV, EBV, CMV, HHV6-8
Poxvirus (carries polymerases to
replicate in the cytoplasm)

*The naked DNA viruses are PAPP – you have to be naked for a Pap smear.
Mnemonic: Pardon PaPa As He Has Pox (Parvo, Papilloma, Polyoma, Adeno, Hepadna,
Herpes, Pox)
Smallest

120

Largest

Single-Stranded DNA, Naked
Parvovirus (B19) Fifth Disease (Erythema infectiosum)

Epidemiology:
• Common worldwide
• Children 2-5 years 5-10% seropositive,
• 50% positive by 15 years
• 60% by 30 years,
• 90% in over 60-year-old group
• Annual seroconversion rate in pregnant women 1.5%
• Transmission respiratory route
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Fever, rash

Vignette Clues

Pathogenesis

Young child, raised erythematous

Tropism for erythroid

facial rash. Circumoral pallor.

progenitors, binds to P

Serology, PCR

blood antigen receptor

Rash and

Young child, raised erythematous

joint pain

facial rash. Circumoral pallor.
Serology, PCR

Rx

(globoside). Virus is
cytotoxic, suppresses
erythrogenesis. Aplastic

Supportive

crises in sickle cell
patients. Arthropathy

Hydrops

Transmission across the placenta

fetalis

before 20 weeks gestation

due to immune
complexes
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Double-Stranded DNA, Naked
Papillomaviridae
Human Papillomavirus

Epidemiology:
• Common worldwide, most common STI in US.
• 99.7% of all cervical cancers (serotypes 16, 18, 31, 35)
• Transmission skin-to-skin, sexual contact, fomites
• Vaccine introduced in 2006, infections down 83% in some age groups
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Warts

Vignette Clues

Pathogenesis

Rx

Plantar – serotype 1

Infects basal layer of

Salicylic acid, podophyllin

Common – serotypes 2,4

skin and mucous

(arrests mitosis in

Anogenital – serotypes 6, 11 (benign).

membranes,

metaphase)

Clinical description.

hyperkeratosis leads to

podophyllotoxin,

warts

5-ﬂuorouracil (cytotoxic)
Liquid nitrogen or laser

Abnormal

Koilocytosis on pap smear:

Viral E6 and E7 proteins

Electrocautery, radiation

vaginal

perinuclear vacuolization and

inactivate p53 and

therapy or surgery.

discharge or

nuclear enlargement), DNA probes

p105Rb (tumor

Vaccine-recombinant DNA

bleeding,

and PCR.

suppressor genes),

capsid proteins from

respectively.

serotypes 6, 11, 16, 18.

growth or
sore on
penis

122

Double-Stranded DNA, Naked
Polyomaviridae
BK Virus, JC Virus

Epidemiology:
• Common (70-80% seropositive) but asymptomatic in immunocompetent
individuals.
• Transmission respiratory or oral/oral from early childhood.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Dysuria, ﬂank

Immunocompromised patient,

pain

urine cytology with decoy cells
(virus-infected urothelial cells with
intranuclear inclusions). Virus

Pathogenesis
BK virus – hemorrhagic
cystitis and

tubulointerstitial
nephritis

culture, PCR, kidney biopsy.

Cidofovir, leﬂunomide
(immunomodulatory,
reduces denovo synthesis
of DNA and RNA), reduce
immunosuppression

Mental

Immunocompromised patient

impairment,

(AIDS) with hemiparesis,

vision loss,

hemianopsia, cognitive

leukoencephalopathy.

speech

deterioration. PCR of brain or CSF

Targets oligodendroglial

disturbance

Rx

JC virus- progressive
multifocal

Initiation of anti-retroviral
therapy

cells. Foci of
demyelination, giant
astrocytes with
intranuclear inclusions.
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Double-Stranded DNA, Naked
Adenovirus

Epidemiology:
• Common worldwide, responsible for between 2-5% of all respiratory infections.
• High incidence in crowded military training situations caused development of live
non-attenuated vaccine for serotypes 4 and 7
• Tropism for epithelial cells
• Site of entry determines site of infection:
• Respiratory – droplet inhalation
• GI – fecal-oral
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Fever, dry

Children – serotypes 3, 7

cough

Adults – serotypes 3, 7, 14
All diagnosed by serology

Pathogenesis

Lytic infection in
epithelial cells. Penton
ﬁbers act as

Pink eye

Serotypes 3, 19, conjunctivitis or
keratoconjunctivitis

Dysuria

Serotype 11, hemorrhagic cystitis

Diarrhea

Serotypes 40, 41, watery diarrhea
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Rx

hemagglutinins and are
cytotoxic. E3 protein
decreases MHC 1
expression.

Supportive, cidofovir,
sanitary precautions, live
non-attenuated vaccine in
the military

Double-Stranded DNA, Enveloped
Hepadnavirus (discussed previously)
Double-Stranded DNA, Enveloped (Nuclear
Membrane)
Herpesviruses

Epidemiology:
• Common worldwide, life-long latencies
• HSV-1 is #1 cause of viral encephalitis in the US. Bimodal distribution…primary
infection in early adulthood, reactivational disease in 50+ year age group
• Transmission –
• close personal contact – all
• sexual – HSV-2, HHV-8, CMV
• saliva – EBV, CMV
• respiratory – VZV (also contact with ruptured vesicles)

Herpes simplex-1

Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Painful
mucosal
blisters

Vignette Clues

Pathogenesis

Mostly above the waist. Tzanck

Acyclovir, valacyclovir,

smear detects multinucleated

giant cells. Eczema herpeticum in
children with eczema or atopic
dermatitis.

Rx
famciclovir. Acyclovir is a

Replicate in
mucoepithelial cells,
produce lytic, productive
infection. Syncytial

virus, protects against
HI. latency in sensory
ganglia: trigeminal

ganglia if inoculated
Painful eye

Dendritic ulcers, may lead to

ulcers,

blindness

causes reactivation.

Age group within bimodal

70% mortality if

above the waist. Stress

nucleoside analog,
administered in prodrug
form, requires the viral
thymidine kinase to
phosphorylate. Once
activated by cellular
kinases, it inhibits the viral
DNA polymerase.
Acyclovir ophthalmic plus
steroid eyedrops

tearing,
photophobia
Fever,
lethargy,
confusion,
delirium

distribution. Focal temporal

lesions, RBCs in CSF, high opening

untreated.

Medical emergency, treat
presumptively

pressure
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Herpes simplex-2

Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Painful genital

Most common below the waist.

As above, with latency in

blisters

Tzanck test, viral culture, PCR

sacral ganglia if

Rx
Acyclovir, valacyclovir,
famciclovir

inoculated below the
waist.
Seizures,

Infant, ﬁrst two weeks of life, CSF

mucocutaneous

pleocytosis, fever

blisters
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As above.

Intravenous ganciclovir,
valganciclovir

Varicella zoster virus

Epidemiology:
• Transmitted by respiratory droplet and contact with ruptured vesicles.
• Prior to vaccine 4 million infected, 10-13,000 hospitalized and 100-150 died yearly.
Varicella vaccine (live attenuated) introduced in 1995. Incidence declined 78%,
deaths down 87%.
• Zoster live attenuated vaccine (Zostavac) introduced 2006, recombinant DNA
vaccine (Shingrix) 2017.
• Herpes zoster - 1 in 3 persons in US during their life-time will develop.
• Immunocompromise results in increased risk.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

Fever,

Unvaccinated child, asynchronous

Infection begins in URT,

Acyclovir, valaciclovir,

pruritic

rash (chickenpox), clinical

viremia, spread to

famciclovir in

vesicular

diagnosis, PCR, Tzanck smear

reticuloendothelial

immunocompromised.

system and skin (rash).

Immunoglobulins available

rash

Latency in dorsal root
ganglia

for post-exposure
prophylaxis of
immunocompromised.
Avoid aspirin (Reye
syndrome).

Painful,
burning rash

50 years and above, single

dermatome (does not cross
midline) Shingles

Reactivation due to

Acyclovir, valaciclovir,

waning immunity and

famciclovir

stress.
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Epstein-Barr virus

Epidemiology:
• Worldwide, 80-90% infected, mostly in childhood.
• Transmitted in bodily ﬂuids, especially saliva, but also sexual contact, blood
transfusions, organ transplantation.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Fever,

Teenager/college student,

fatigue, sore

heterophile (monospot) positive,

throat,
swollen
cervical
lymph nodes

lymphocytosis (70%) due to CTLs
(Downey cells). Complication

splenic rupture. Speciﬁc serologic
tests – high titer of IgM against

VCA and no titer to EBNA = acute
infection.

Pathogenesis

Rx
Supportive

Virus infects B
lymphocytes and
nasopharyngeal
epithelial cells by
binding to CD21. Causes
polyclonal activation to
produce antibodies.
Splenomegaly and

Fever,

Lymphoproliferative disease,

swollen

patient with primary or secondary

lymph nodes,

immunodeﬁciency.

lymphadenopathy from
B cell proliferation

Immunotherapy

persistent
White

Hairy oral leukoplakia.

Proliferation of lingual

Return immune response

patches on

Immunocompromised patient.

epithelia in AIDS

to normal, acyclovir

sides of

White plaques cannot be dislodged.

Latent membrane

Chemotherapy,

tongue
Painless

Hodgkin Lymphoma. Nodes above

lymph node

diaphragm in 80% of cases. Pain in

swelling,

nodes precipitated by drinking

fatigue

alcohol, Reed-Sternberg cells by

Jak/STAT.

weight loss

ﬁne needle biopsy express CD30

Burkitt (Africa and Asia)

and CD15.

t(8:14) translocation

protein-1 (LMP-1)

activates NF-KB and

increases expression of
myc.
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radiotherapy

Cytomegalovirus

Epidemiology:
• Common worldwide, over ½ of adults infected by age 40.
• One out of every 200 babies born with congenital CMV, 1/5 of these will have
long-term health effects.
• Transmitted by intimate contact; saliva, breast milk, urine, tears, sexual
transmission, transplacental, organ transplant, blood products
• #1 in utero infection in the US
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Fever, sore
throat,
fatigue,
swollen

Vignette Clues

Pathogenesis

Rx

Heterophile negative

mononucleosis, Owl’s eye

inclusion bodies in biopsy and
urine, PCR, culture, serology

lymph nodes

Infects endothelial cells,

Fever,

Transplant patient on

diarrhea,

immunosuppressive therapy, weeks

dyspnea

to months after surgery, retinitis.

Newborn

Blueberry mufﬁn rash,

with low

microcephaly, periventricular brain

Apgar score,

calciﬁcation, sensorineural

rash

deafness, thrombocytopenic

lymphocytes and
monocytes. Latency in
monocytes. Severity

Ganciclovir, foscarnet,
cidofovir

relates to immunologic
damage.

purpura, hepatomegaly. Inclusions
in urine, PCR
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HHV-6 and HHV-7

Epidemiology:
• Common worldwide, 90% of children are seropositive by 3 years of age.
• Transmission from respiratory secretions, usually ends when fever breaks.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

HHV-6, Exanthem subitum, roseola
infantum, sixth disease. Abrupt
onset of high fever. Rash begins on
Fever, rash

face and trunk after fever breaks.
Child 6 mo to 3 years

T cell lymphotropic

Ganciclovir, foscarnet

HHV-7, Child outside of infancy,
otherwise same as above

HHV-8 (Kaposi sarcoma-associated herpesvirus)

Epidemiology:
• AIDS indicator disease
• Sexual and nonsexual transmission
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

Purple, red

AIDS patient, greatest risk with low

B cell lymphotropic virus,

IFN-α or IL-12

or brown

CD4 count, Serology, PCR

turns on VEGF

Surgery, radiation,

spots on the
skin, in the
mouth or
throat
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chemotherapy

Double-Stranded DNA, Complex (Brick-shaped)
Replicates in the Cytoplasm, Carries
DNA-dependent RNA polymerase into cell, Makes its
own Envelope
Poxviruses

Epidemiology:
• Smallpox – last natural case Somalia 1977, respiratory droplets. Now a concern
as a potential bioweapon. Vaccine – live, attenuated, in use only in military.
• Molluscum contagiosum – direct contact, sexual, fomites, swimming pools
• Children 0-14 years, 12 to 14 episodes per 1000 children per year.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Fever, rash

Warts

Vignette Clues

Pathogenesis

Rx

Biowarfare. Synchronous rash,

Viremia causes infection

begins in mouth, spreads over

of dermis and internal

entire body. Guarnieri bodies

organs, hemorrhage into

(cytoplasmic inclusions) found in

the dermis causes

infected cells

pocks.

School age child, umbilicated

Virus enters through

Curettage

breaks in skin, causes

Self-limiting in

hyperplasia and

immunocompetent.

acanthosis of epidermis

Ritonavir, cidofovir for

warts, athlete in contact sports
(wrestling). Eosinophilic

cytoplasmic inclusions in epithelial
cells.

None

immunocompromised.
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RNA Viruses

Algorithm for Families of RNA Viruses

Single-stranded RNA

Positive Sense

Naked
Picorna
Calici
Hepe

Enveloped
Flavi
Toga
Corona
Retro*

Double Stranded RNA

Negative* Sense
Enveloped

Non-segmented
Rhabdo
Paramyxo
Filo

Naked

Segmented
Reo*

Segmented
Arena (2)
Bunya (3)
Ortho (8)

*Viruses which must carry a polymerase with them into the cell.
The naked RNA viruses: Help Remove Clothes Please! (Hepe, Reo, Calici, Picorna).
The segmented viruses: ROBA (Reo, Orthomyxo, Bunya, Arena)
Mnemonic for positive sense RNA viruses: Pico Calls Henry and Flo To Come
Rightaway (Picorna, Calici, Hepe, Flavi, Toga, Corona, Retro)
Mnemonic for negative sense RNA viruses: Bring A Polymerase Or Fail Replication
(Bunya, Arena, Paramyxo, Orthomyxo, Filo, Rhabdo)
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The Life Cycle:

1

3
Protein

2
+

4
RNA-dep
RNA poly

naked 6

+

enveloped

5

1. 1 Attachment and penetration
2Uncoating in the cytoplasm
3Positive sense RNA is used on
ribosomes to create protein.
4One of the encoded proteins is an
RNA-dependent RNA polymerase
which replicates the viral RNA by
making a negative-sense strand.
5The negative-sense strand is again
complemented to make more
copies of the positive sense
genome. (These can also be used
to speed up translation)
6Proteins and genome copies are
assembled and leave the cell either
by lysis (naked capsid) or by
budding (enveloped capsid viruses).
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Positive-Sense, Single-Stranded RNA Viruses
Naked
Picorna (PEECoRnA: Polio, Echo, Entero, Coxsackie,
Rhino, hep A)

Epidemiology:
• Summer/Fall peak incidence, fecal/oral transmission (stable in acid), grow best at
body temperature.
• Very large number of members of family, so divided into genera
◊ Enterovirus genus – leading cause of aseptic meningitis and viral myocarditis
◊ Heparnavirus genus – Hepatitis A, already discussed
◊ Rhinovirus genus – most common cause of common cold (peak summer/fall)
› Exception to genus rule: not fecal/oral in transmission, not stable in acid,
grows best at 33oC

Enterovirus Genus:

Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Fever,

Enterovirus #1 cause aseptic

Infection begins in oropharynx,

headache,

meningitis, serology or virus

moves into intestinal mucosa

altered mental

culture, echovirus also.

and lymphoid tissue. Viremia

status, stiff neck,

Rx
Supportive

causes spread throughout body.

photophobia
Oral pain, rash

Dyspnea,

Coxsackie A16 –

Also causes herpangina, aseptic

hand-foot-and-mouth, rash

meningitis, pharyngitis, common

on buttocks hands and feet

cold

Coxsackie B (#1 cause of viral

Also causes pleurodynia, aseptic

orthopnea, leg

myocarditis necessitating

meningitis, systemic disease of

swelling

cardiac transplant)

newborns

Supportive

Supportive

Flaccid

Polio endemic area,

Damage to anterior horn motor

Supportive

paralysis

unvaccinated, descending

neurons. Post-polio syndrome

Salk – killed vaccine

paralysis, no sensory loss

with muscle atrophy

(US)
Sabin – live
attenuated (rest of
world)
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Rhinovirus Genus

Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Cough, sore

Summer and fall months, 100

throat, fever,

serotypes.

Pathogenesis
Virus binds to ICAM-1

Rx
Zinc lozenges (Zicam) can
prevent viral adherence

congestion,

and shorten symptoms.

rhinorrhea

Otherwise supportive.

Calicivirus
(Norovirus, Norwalk)

Epidemiology:
• Most common cause of noninﬂammatory gastroenteritis in US (1/2 of all
foodborne
disease outbreaks)
• Fecal-oral transmission
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Vomiting,

Cruise ship or conﬁned dining

Virus replicates in small

diarrhea,

areas. 12-48 hours incubation

intestine, self-limiting in

stomach

Rx
Supportive

24-72 hours

pain
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Hepevirus
Hepatitis E – discussed previously
Positive-Sense, Single-Stranded RNA Viruses
Enveloped
Flavivirus (Dengue, Hepatitis C, St. Louis encephalitis, West Nile
virus, Yellow Fever virus, Zika)

Epidemiology:
• Arthropod-borne except hepatitis C.
• Geographically distinguished, mostly tropical, not US (except WNV; St. Louis
encephalitis)
• Zika – mosquito, transplacental, sex
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Fever,

Break-bone fever, dengue, Aedes

headache,

mosquito, serology

Pathogenesis

Acetaminophen (avoid
aspirin)

muscle pain
Yellow Fever: Tropical, hemorrhage

Hemorrhagic fever
Live attenuated vaccine for

and degeneration of liver, kidney,

travelers

heart, Aedes mosquito
Fever,

St. Louis encephalitis, Lower 48

headache,

states, Culex mosquito, #1 ﬂaviviral

confusion

encephalitis, serology, PCR

Rx

Uncertain, interferes with
IFN-α function

Supportive

WNV: Summer months, North
America, kills wild birds.
Fever, rash,

Zika: traveler to an affected area.

Paraibo strain causes

headache,

Newborn with microcephaly,

most brain cell death

joint pain

serology or urine antigen test
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Supportive

Togavirus

(rubella, EEE, VEE, WEE, chikungunya)

Epidemiology:
• Rubella – respiratory droplets, fewer than 10 cases per year in US.
• Encephalitides – mosquito borne, bird reservoir, 1 case/200,000 population per year.
• Chikungunya – Africa, Asia, Europe. Since 2013 - Caribbean
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Rash, fever

Vignette Clues

Pathogenesis

Rubella. Unvaccinated, in adult

Infects upper respiratory

3-day fever. Rash starts on face,

tract, spreads via blood

spreads to trunk.

Rx
Supportive
Live attenuated vaccine

In utero – CRS: deafness,

(part of MMR)

congenital heart defects (PDA,
VSD), mental retardation,
microcephaly, cataracts,
thrombocytopenic purpura.
Serology, culture, PCR
Fever,

Equine encephalitis viruses.

Infects monocytes and

headache,

Sudden onset fever, general

endothelial cells during

confusion

myalgia, headache, seizures, coma,

viremia, enters CNS

Supportive

Summer months, mosquito borne,
bird reservoir. Serology or PCR
Fever, joint

Chikungunya. Geography, season.

Immune pathology in

pain

Serology, PCR

joints

Supportive
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Coronavirus

(coronavirus, SARS-CoV, MERS, COVID19)

Epidemiology:
• Corona – 2nd most common cause of the common cold
• Winter-spring peak incidence, respiratory droplet, airborne
• SARS, MERS, COVID19 – epidemic respiratory syndromes, animal reservoirs
• COVID-19 is now the most common cause of death in the US
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Fever,

Corona - Seasonal,

rhinorrhea,

US, self-limiting

Pathogenesis

Rx

Lytic infection in respiratory tissues

Supportive

sore throat
Fever, sore

SARS, MERS, COVID19.

Combination of animal and human

Supportive

throat,

Season, travel to

strains creates newly emerging variants.

For COVID: dexamethasone,

dyspnea

endemic area,

Sars-COV-2 uses ACE-2 receptor with

monoclonal antibodies

serology or PCR

TMPRSS and HRH coreceptors
Causes respiratory distress, cytokine +
bradykinin storms
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Retrovirus
Lentivirus Group - HIV (previously discussed)
Oncovirus Group - HTLV

Epidemiology:
• Most common Japan, Caribbean and Central Africa
• Transmission sexual, parenteral
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

Fatigue,

ATLL: Malignant T cells with

Virus infects CD4 T lymphocytes.

Zidovudine plus IFN-α,

enlarged

ﬂower shaped nucleus,

Tax protein increases production

chemotherapy

lymph nodes

RT-PCR for viral RNA,

of IL-2 and CD25 (high afﬁnity IL-2

serology

receptor). Product of hbz gene
causes clonal expansion of
lymphocytes.

Negative-Sense, Single-Stranded RNA Viruses
All Enveloped and Helical

The Life Cycle:

1

1

2

4
Protein

6

-

2

+

3

-

5

3

4
5

6

Attachment and penetration.
Hemagglutinin binds to sialic acid.
Uncoating in the cytoplasm
Use of viral RNA-dependent RNA
polymerase to create a mRNA
(positive sense strand)
Creation of proteins using cellular
ribosomes.
Use of viral RNA-dependent RNA
polymerase to make more
negative sense genomic copies.
Assembly of proteins and genomic
copies and budding from cell
membrane. Neuraminidase cuts off
sialic acids and aids release.
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Non-Segmented
Rhabdovirus

(Rabies, Vesicular Stomatitis Virus)

Epidemiology:
• Human disease extremely rare in US. (1-3 cases per year)
• Unvaccinated cats and dogs become infected from rabid wildlife (bats, raccoons,
skunks)
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx
Postexposure

Bite wound

Animal bite, or exposure to wildlife

Virus binds to nicotinic

with itching,

(bats). DFA of corneal epithelia, PCR.

acetylcholine receptors

prophylaxis: anti-rabies

fever,

Animal with Negri bodies

of nerve or muscle at

Abs into wound, 4 doses of

headache,

(eosinophilic intracytoplasmic

bite site, moves by

killed vaccine.

hallucinations, inclusions) in purkinje/hippocampal

retrograde axoplasmic

coma

transport to dorsal root

neurons. Fatal if symptoms evident.

ganglia, spinal cord.
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Paramyxovirus

(Measles, Mumps, Parainﬂuenza, Respiratory Syncytial virus)

Epidemiology:
• Measles declared eliminated from the US in 2011. Since then increasing incidence
of cases brought in from outside US, in unvaccinated individuals.
• Resurgence of mumps may be due to waning vaccine protection
• All transmitted by aerosol or respiratory droplets.
• RSV – 177,000 hospitalizations and 14,000 deaths per year
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint
Cough,

Vignette Clues
Measles: Unvaccinated child.

Pathogenesis
HA and F protein, no NA.

Rx
Supportive

coryza,

Koplik spots, maculopapular rash

Replicates in respiratory

conjunctivitis

begins on face, spreads downward.

tract, infects T and B cells,

Giant cell pneumonia –

Live attenuated

monocytes and PMNs

vaccine - MMR

Warthin-Finkeldey cells. Fatal

impairing their function.

neurologic sequela – SSPE (build-up

Syncytial viruses evade

of defective virus particles in brain),

humoral immunity

virus culture or PCR
Fever, swollen

Mumps: unvaccinated child.

Combined HA, NA, separate F

neck, cheeks

Parotitis, pancreatitis, orchitis in

protein. Replicates in

adult males. Elevated serum

respiratory tract, lymphoid

amylase. Virus isolation from

Live attenuated

tissue spreads via blood to

vaccine: MMR

saliva, CSF, urine, serology

salivary glands. Causes

Supportive

necrosis and inﬂammation of
epithelial lining of glands.
Fever,

Parainﬂuenza (croup). 6 months

Single HA/NA and F proteins.

honking

to 3-year age group.

Subglottic airway obstruction

cough

Laryngotracheobronchitis,

causes inspiratory stridor,

bronchiolitis, pneumonia. PCR or

hoarseness.

Supportive

serology.
Fever,

RSV bronchiolitis. Infant 6 weeks to

Fusion protein, no HA or NA.

wheezing,

6 months. Hypoxemia and cyanosis.

Infection conﬁned to

dyspnea

IFA, PCR, syncytia in cell culture

respiratory epithelium.

Supportive

Necrosis of cells, interstitial
mononuclear inﬁltrates
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Filovirus
Non-segmented, Filamentous
(Marburg, Ebola)

Epidemiology:
• Reservoir in Old World simians and rodents
• Transmitted by direct contact with blood, secretions
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Fever,

Geography – Africa. Vomiting,

Virus replicates in

fatigue,

diarrhea, internal bleeding,

endothelium and

muscle pain

impaired kidney and liver function,

causes necrosis

Rx
Supportive, quarantine

Serology, PCR

Segmented Negative-Sense RNA Viruses
Arenavirus (2 segments) “sand” in virions is
ribosomes

(Lymphocytic choriomeningitis virus, Lassa fever virus)

Epidemiology:
• LCMV: Worldwide, 1-5% of population of US seropositive
• Transmitted from mice
• Lassa fever – West Africa
• Transmission person to person, contact with rodents
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Fever,

LCMV: Exposure to hamster/rodent

Virus is not cytotoxic,

headache,

breeding colonies, pet center.

immune response

muscle pain

Rx
Supportive, ribavirin

causes symptoms.
Viremia seeds the
meninges.

Fever,

Lassa fever: West Africa,

Lack of CMI increases

fatigue,

December to March, exposure to

severity

muscle pain

rats, hemorrhagic fever
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Supportive, ribavirin

Bunyavirus (3 Segments)

(California encephalitis, LaCrosse encephalitis, Hantavirus)

Epidemiology:
• Hantavirus: worldwide, exposure to excreta of rodents
• US – Four Corners region (Utah, New Mexico, Colorado, Arizona)
• Encephalitis viruses – 80-100 cases per year, mosquito borne.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

Fever,

Hantavirus: 4 Corners region,

Inhalation from excreta

Respiratory support,

dyspnea

spring months, rodent exposure

of rodents, infection of

ribavirin - experimental

respiratory epithelium
causes edema effusion,
35% mortality
Fever,

Geography, encephalitis with

Invades CNS through

headache,

seizures, 5-18 year age group.

cerebral capillary

confusion

Supportive

endothelial cells or
choroid plexus
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Orthomyxovirus (8 segments)
(Inﬂuenza)

Epidemiology:
• Common worldwide, fall and winter in US
• All ages susceptible, hospitalizations greater in over 65 year age group
• Transmission aerosol, respiratory droplet
• Genetic shift (Inﬂuenza A because strains in humans, swine, birds) due to
reassortment causes pandemics
• Genetic drift due to mutation causes epidemics and mild disease after
vaccination
• Vaccine is yearly epidemiological “best guess” about the serotypes which will
prevail.
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Rx

Dry cough,

Abrupt onset, season, antigen

Virus uses HA to bind to

Supportive

fever,

detection in nasal swab or NAAT.

sialic acid, multiplies in

Amantadine/rimantadine –

headache,

Complications Reye syndrome, GBS

ciliated respiratory

prevent uncoating (recent

epithelial cells

isolates resistant)

myalgia

cell

death and
desquamation
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Zanamivir/oseltamivir – NA
loss

inhibitors work on Inﬂuenza

mucociliary escalator

A and B

predisposes to

Vaccine: killed injectable,

secondary bacterial

prepared in eggs.

infection.

LA intranasal – ages 2-49

Double-Stranded, Naked RNA Viruses
Reovirus (10-11 segments, double shelled)
(Colorado tick fever virus, reovirus, rotavirus)

Epidemiology:
• Rota – most common watery diarrhea in pre-school age children, fecal-oral
transmission
• Reo – fecal oral or respiratory transmission
• CTFV – Dermacentor tick
Patients, Pathogenesis and Pharmacotherapy:
Chief
Complaint

Vignette Clues

Pathogenesis

Headache,

CTFV. Geography, season (tick bite),

Endothelial cells serve as

myalgia,

encephalitis, rash rare. Serology

sites of ampliﬁcation for

fever

Diarrhea or

Rx
Supportive

spread via blood.

Reo, EIA

Self-limiting

Rota, Infant, daycare setting,

Self-limiting, supportive.

common
cold
Diarrhea

non-inﬂammatory diarrhea,

LA oral vaccine

unvaccinated age group or
individual
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Prions

General Deﬁnition:
• Not viruses
• Small infectious particles of protein
• No nucleic acid
• Protein is encoded by a normal cellular gene (PrPc), but converted into a
β-pleated
sheet, disease-causing form (PrPsc)
• We do not know how to inactivate prions! (not heat, radiation, boiling,
disinfectants, autoclave)
• Elicit no inﬂammatory response.
• Invariably fatal, subacute spongiform encephalopathies (amyloidopathies of the
brain)
• Name recognition of diseases: Creutzfeldt-Jakob disease and variant (Mad Cow
Disease), Fatal familial insomnia, Gerstmann-Straussler-Scheinker syndrome, Kuru
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Before you leave, can you…
1. Explain the anatomy, life cycle and pathogenesis of the major medical virus
pathogens.
2. Use serology to interpret the stages of infection in viral hepatitis.
3. Explain the mechanism of action and application of the major categories of
anti-viral drugs.
4. Understand the roles of genetic shift and drift in the epidemiology of viral
infections and explain the groups of agents which would be likely to possess each.
5. Use epidemiologic, symptomatic and diagnostic clues to diagnose the most
important viral diseases (hepatitis, herpes family).
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