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Subrealm
Kingdom
Subkingdom

Virus Classification

e Classification of viruses can be based on shared Family

fe atures . 14. The suffix -viridae is specific to virus sub-families, distinguishing them
from genera. FALSE Genus

1. Virus family (the name ends in viridae). Subgenus - -
Example: Coronaviruses are classified in the =Peges -
family CO I/‘Onaviridae . 19. Because SARS-CoV-2 is in the Orthocoronavirinae sub-family, it must share

il et [~ Phenotype A mom od
2. Virus sub-family (the name ends in viniae). A e - i
. . . . 2| Phenotype C N EEE EE
Example: SARS coronavirus 2 1s classified in the 3| phenotyped  mm “
. . . S | Phenotype E
subfamily Orthocoronavirinae. 8| Phenotype F am
) . ) o | Phenotype G ]
3. Virus genus (the name ends in virus). Example: § | Phenotype H ENEE EE EE
monkeypox virus 1s classified in the '

Source: Simmonds P, Adriaenssens EM, Zerbini FM, Abrescia NGA, Aiewsakun
P, et al. (2023) Four principles to establish a universal virus taxonomy. PLOS
Biology 21(2): €3001922. https://doi.org/10.1371/journal.pbi0.3001922

Orthopoxvirus genus.



Virus Classification

3. If two viruses belong to the same genus, they share more phenotypic | 4. A virus in the Orthopoxvirus genus can differ from another Orthopoxvirus
similarities than two viruses belonging only to the same family. TRUE member in replication strategy but not in genome type. FALSE

12. The hierarchical increase in similarity from family to sub-family to genus

implies that evolutionary divergence decreases correspondingly. TRUE Family Subfamily Genus
| :
» There are shared features ol
among the members of the Skl
. Deltaretrovirus
SAMCcC famlly- Orthoretrovirinae
. . . . Epsilonretrovirus
* Stmilarities increase among = —
ammaretrovirus
the memb ers of the same e S
subfamily.
° The features become Very Spumaretrovirinae Spumavirus

similar among the members of
Source: Greenwood AD, Ishida Y, O'Brien SP, Roca AL, Eiden MV. 2018.
the Sme genus . Transmission, Evolution, and Endogenization: Lessons Learned from Recent

Retroviral Invasions. Microbiol Mol Biol Rev 82:10.1128/mmbr.00044-17.
https://doi.org/10.1128/mmbr.00044-17



Virus Replication

- - . - 1 = -
Attachment: The virus recognizes a cell receptor and binds it. ae
. : 100
Penetration: The virus enters the cell. -
T .l
. : : L 1oL p=
Uncoating: The virus genome 1s exposed. - =
=
C Q . . g _ESJ
Early transcription and early translation: Production of the early mRNA RS- 2
and its translation into early virus proteins involved in virus replication. g E
. . 18. Early viral proteins are primarily structural, while late proteins regulate 0.1F
Virus genome synthesis. -
genome replication. FALSE
o 4o ¢ . . 001 N1 1 H (e i
Late transcription and late translation: Production of the late mRNA P ) xw a i BB R

and its translation into late virus proteins involved in virus structure. { — J

Eclipse period—l— Rise period

Virus assembly: The virus genome and capsid come together.

. . Source: Joklik WK et al. Zinsser Microbiology. 20th
Virus release from the infected cell. ed.



Virus Replication

Adenovirus % > / Cytoplasm
Adsorption 1 Nucleus
2
Penetration
7. If uncoating is blocked, viral genome synthesis can still proceed via host
9 RNA polymerase. FALSE
Release of : :

Virus and Lysis o= Viral DNA 3
of Infected Cell / T T Early proteins \ Uncoating

YV Viral mRNA

O Viral capsid Viral DNA in

.~ Viral protein the nucleus

©  Ribosomes
8 4
Assembl Synthesis of lat Early
2oty e s oL ax Transcription
proteins (capsid .
" proteins) Synthesis of early
protell)nrj A(enzlymes such —_ Synthesis of
as polymerase) early mRNA
Synthesis of progeny viral
DNA and late mRNA
15. The distinction between early and late transcription is functionally related 7 / 5
to whether the viral replication or capsid proteins are being produced. Late Early.
TRUE Translation Translation

DNA Synthesis
and Late
Transcription

Source: Jawetz E, Melnick JL, Adelberg EA. Review of Medical Microbiology. 16th ed. Originally published by Appleton & Lange. Copyright 1984 by McGraw-Hill.)



Baltimore
Classification

 Baltimore classification of viruses depends on
genome type:

* A) DNA vs. RNA
* B) double stranded vs. single stranded
* C) reverse transcription

* Note: transcription is the conversion of DNA into

RNA. So, reverse transcription is the conversion of
RNA into DNA.




Baltimore classification system

Group Description
1 Double-stranded DNA
2 Single-stranded DNA
3 Double-stranded RNA
4 Positive-sense single-stranded RNA
5 Negative-sense single-stranded RNA
6 Positive-sense single-stranded RNA with reverse transcription
7 Double-stranded DNA with reverse transcription
9. Groups VI and VII in the Baltimore system differ only in the polarity of their|11. Reverse transcription can occur in viruses that start with either RNA or
RNA strands. FALSE DNA genomes. TRUE
13. Group IV and Group VI viruses both contain positive-sense RNA genomes,
yet only one group requires a DNA intermediate in replication. TRUE




Class

| 1 1| AV Vv VI VI
[ dsONA_Jl ssDNA Qi dsRNA

DNA/RNA

dsDNA-RT

Baltimore
dsDNA

BT TTPITIIITIIT

MRNA

classification
system




Pathogenesis
of virus

infections

20. The presence of a virus in the body means symptomatic disease if
attachment and entry occur successfully. FALSE

Virulent viruses cause more severe

dl Sease . 1. Every virulent virus is pathogenic, but not every pathogenic virus is
virulent. TRUE




What are the possible outcomes of exposure =&
to viruses? '\

16. An asymptomatic infection implies absence of both viral replication and
host immune response. FALSE

1. Exposure without virus attachment and without infection.
2. Virus infection but without obvious damage: Asymptomatic infection

3. Infection with cell damage or cell transformation Symptomatic disease.
Sometimes this can lead to fatality

So, the possible clinical outcomes of acute virus infection can be:

A. Acute infection with complete virus clearance.

5. Chronic infection can result from incomplete virus clearance after an acute

B. Acute infection followed by chronic infection. | ;e o
C. Acute infection followed by silent persistence and periodic reactivation.

2. Latent persistence with periodic reactivation implies the presence of

D. Acute infeCtlon fo1owec by death. inactive viral genomes within host cells. TRUE




What are the possible outcomes of exposure to

viruses?

Cell response Host response

17.Viral transformation of cells represents a possible outcome distinct from| Lysis of cell Death of organism
cytolytic destruction. TRUE

Classic and

3] : ; )
&) Inclusion body formation - @
S y severe disease <
2 or 2
o Cell transformation o
QE) or 8
3 Cell dysfunction Moderate severity =
a Mild illness 2
/ \
/ A
Viral multiplication S \ Infection without

o without visible change ! X clinical illness o
g or incomplete / > (asymptomatic S
G viral maturation ; \ infection) 2
E 4 \ T
2 e \ O
> . / \ c
3 Exposure without / 3 Exposure S
@ attachment or A \ without 3
= cell entry / \ infection

Iceberg concept of infection



How can viruses
enter the body?

A. Direct: Skin contact. Respiratory
aerosols or droplets. Blood. Genital

secretions. Saliva.

6. Virus transmission through contaminated surgical instruments constitutes
indirect transmission via fomites. TRUE

B. Indirect: Fomites (non-living object) or

Ve Ctor (e . g . inseCtS) . | 8. Infection via fomites is an example of direct viral entry into the body. FALSE |

Viruses are foreign entities. Upon entry into
the body, the immune system will react. The

immune response to virus infection can ol et

involving combination of

contribute to the disease process.

10. The immune response to viruses is always protective and never contributes
to disease pathology. FALSE

What isa fomlte"

Droplets >100 pm
[@] can travel < 1m
and fall to the
Infected ground in <5s and
individual can’t be inhaled
shedding virus

both respiratory and
fecal-oral routes

Ak
@

@Q
@
- o%

( g omee Il

|o e dive y
mlbmd rsity

Organismal: t ector viral evoluf ton Intracellular: gene expression

physical interactions
lipids and metabolites

Long time and length scales Short time and length scales
Aerosols (pathogens / Conve.yance on aerial
viruses) <5 pm [-] and particulate matter
5-100 pm [+] can gravitate (e.g., PM 2.5)

to the ground within and
beyond 1m, can stay
airborne and be inhaled

L ]
 J
Direct - @
L transmission
[ J ’
L]
L J

Reaerosolization
from contaminated
environmental
surfaces

Upregulation of
cellular receptors

Susceptibility
of individuals

Indirect
transmission
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1. Virus culture | I

The gold-standard, reference method.
However, 1t 1s not used routinely in o

1. Since virus culture is the gold standard approach for diagnosis of viral

*
. : " g'ssy (S
Cllnlc al praCtIC e b eC aus e infections, it remains the primary diagnostic method for rapid clinical Vero B g o OF 0/ L S \
identification of acute viral infections. False /4 @:’ @’ Spike deletions affect pathogenicity,

A. Many Viruses are difﬁcult tO grow in transmission and drug/antibody sensitivity
culture.

487 <
:‘%‘."::"a <17
/%8 8 e > &

¢ "0 /; 7— =

m, Splke authenticity maintained

B. Virus culture 1s often difficult and
complex process.

C. Slow.



How to diagnose

’ M Line G Line Conwrol Line
° ° ° Flow ol ®
virus infections? S 0%
Y'Y $
3 IYd §| *51 E Memb
ample Pa Nitrocelluloes Membrane : ion Pad

Conjugation Pad

2 S e I OlO Y CoviD-19 IgM ‘ Gold CoviD-19 (;ol‘_l Rabbit 1gG \‘l’e Anti-Human IgM Antibody Y Anti-
¢ Antigen Conjugate Conjugate
Y CoviD-19 lgG ‘ Y Anti-Human 1gG Antibody

The study of serum that contains antibodies.

Blood 1s two parts (cells + fluid that have C D : C C
proteins). The fluid part is called serum.
_/

Antibodies are part of these serum proteins. G

Antibody 1s also called immunoglobulin. — M

Specific virus infections will cause specific — — e

antibody production. So, if these specific Negative 'gM '9G 'gM/lgG
ositive Positive Positive

=

The basis of serologic diagnosis of virus infections is similar to a specific

antibodies are present, it means that the
. . . . key for a specific lock where each virus elicits a unique antibody that can be
lnfectlon by that SpeCIﬁC VIras Occurred_ traced back to its specific antigenic stimulus; hence, helping to reach an

accurate diagnosis of that specific virus infection. True




W

How to diagnose virus infections? N

———— 4
—
—

2. The appearance of IgM before IgG provides the basis for differentiating . .
between acute and chronic stages of viral infection. True IgM Tlter -IgG Tlter

120 ~

100 -

QL
-,
|

Antibody concentration
B O
- -
I |

NI
-]
|

-
|

0 7 14 21 28 35 42 49 56

Day after infection




How to diagnose

Presence of SARS-CoV-2 e d s
" SW:bjiinples \\\ Viral RNA Vlru S ln fe cth n S ?
% ‘ A T days sporoimatly o . .
- * Antibodies are produced in the following
_ order: immunoglobulin M (IgM) in the first
Presence 6f SARS-CoV-2 ol V4 . .
g et P y 1 1-2 weeks. Immunoglobulin G (IgG) 1n the
=\ H ooy first two months. IgM will disappear in a
g A & e few weeks. IgG will stay in the blood for
< B long time. So, IgM=recent infection and
> : :
£5% [gG=past infection
Gy L 1 1 ] |
0 3 day 14 day 21 day 50 day 100 day 1 year... . . .
sl cposure o Time (Post-infection onset) * Disadvantage of serology: the body will

take 1-2 weeks for antibody production. So, W
Source: Guevara-Hoyer K, Fuentes-Antras J, De la Fuente-Mufioz E, Rodriguez de la Penia V

A, Vifuela M, Cabello-Clotet N, Estrada V, Culebras E, Delgado-Iribarren A, Martinez- SerOIOgy 1S nOt helprI fOI' VCI'y early

Novillo M, et al. Serological Tests in the Detection of SARS-CoV-2 Antibodies. Diagnostics. dl aon OSiS
2021; 11(4):678. https://doi.org/10.3390/diagnostics 11040678 g *

3. In a patient tested within 48 hours of symptoms of acute virus infection, ja
serologic diagnosis is the most valuable diagnostic tool. False




How to diagnose virus infections?

6. In the diagnosis of virus infections, antigen detection depends on

° * identifying viral proteins directly in patient samples, which helps to reach
3 ° Antlgen deteCtlon diagnosis before antibody production begins. True

We look for the specific virus
proteins.

Direct Indirect

7. A genital swab positive for antigen X from virus Y means that it is highly
likely that the virus Y genome is present in the host genital cells. True

-
N
5

I
L

"||i||

& b Anti-mouse Ab

For example Virus A have antigen A 8. A nasopharyngeal swab positive for antigen X from virus Y means that it is %
’ ’

virus B have antigen B and virus C
have antigen C.

Let’s assume that viruses A, B, and
cause influenza-like disease (fever,
cough, fatigue). We want to reach a

specific diagnosis. We take a sample
through the nose or throat. We test the
sample for antigens. We find antigen

highly likely that the virus Y proteins are present in the host
nasopharyngeal cells. True

-

Indicator

C

_—Virus-specific Ab

Viral antigen Viral antigen

C. Then, we can reach a specific [s,
diagnosis. VIRUS C caused this

Cross-reactivity between viral antigens increases the specificity of serologic
diagnosis. False

influenza-like disease.

Virus-specific Ab

x(murine MADb)

9. Antigen detection and serologic diagnosis both assess host immune
responses rather than direct viral components. False




13.In genera]' molecular and antigen detections methods help for early 14.If PCR and antigen detection are both negative for a virus X while IgM for
i . i . . : . the same virus is positive, the most likely explanation is that the virus X
dlagnOSlS of virus infections while serology helps for retrospective was cleared before sampling, but the immune system still reflects recent
confirmation of these infections. True exposure. True

15. Negativity of PCR, antigens, and antibodies for virus Z definitively rules out
virus Z infection as a cause of an underlying illness. False

10. In the diagnosis of virus infections, molecular detection is used to amplify
any DNA sequence present in the sample, regardless of its virus origin.
False

4. Molecular detection

Amplification

Fluorescence

Threshold / A. Denaturation 95°C 7

. No amplification / /* 5 0
We look for specific DNA | m‘"%g e
\

Copies per reaction (Ct)

or RNA sequence in the e — B8

4
\ 40

Real-time PCR |

done using different ritesion. P

products

5 ‘(o
methods. \ el
| | 1101

virus genome. This can be _ (jﬁmmu]mmm

C. Enlongation 72°C

The most common method
uS ed for mOIGCU.lar Nasopharyngeal (NP) or Sample collection and

. A Virus RNA
0"°Phary""?f§|jg? Swab storage x::s&i::;:‘i'::on and retrotranscription

detection 1s Polymerase N = N
Chain Reaction (PCR). N o | 4

16. A patient with positive PCR, positive antigen, and rising IgM to virus M but
absent IgG to virus M is most likely in the decline of virus M replication.
False




How to diagnose virus
infections?

S. Histopathologic examination
of cells or tissue infected by

th e ViI’llS 11. Histopathologic diagnosis of virus infections relies on direct or indirect |
* viral genome detection in the cells or tissues infected by the virus. True

= 3
<
2 Jd M
~ \ -
e ™ l
a " -
‘ o

Specific changes in the cells can
give an 1dea about the virus that
caused the infection.

»
L 9.0

The use of immunohistochemistry
can also confirm the presence of
viral antigens in infected tissues.



Another Example of Koplik $nots

How to diagnose |
virus infections?

6. Clinical
diagnosis

Sometimes, certain
signs and symptoms
can help to reach the
diagnosis of virus

—
DEW DROP ON ROSE PETAL

[ ] [ ]
infection o
]
12. The presence of typical clinical signs and symptoms can help in the
diagnosis of virus infections without laboratory or radiologic confirmation. | headache

True

A
N

increased sweating ~ musc

sore throat



# The following questions are cases inluding more than one

diagnostic test:

13.1n general, molecular and antigen detections methods help for early
diagnosis of virus infections while serology helps for retrospective
confirmation of these infections. True

14.1f PCR and antigen detection are both negative for a virus X while IgM for
the same virus is positive, the most likely explanation is that the virus X
was cleared before sampling, but the immune system still reflects recent
exposure. True

15. Negativity of PCR, antigens, and antibodies for virus Z definitively rules out
virus Z infection as a cause of an underlying illness. False

16. A patient with positive PCR, positive antigen, and rising IgM to virus M but
absent IgG to virus M is most likely in the decline of virus M replication.

False
17. Lung biopsy from a patient recovering from viral pneumonia caused by

virus A showed typical cytopathic inclusions. PCR and antigen tests for
virus A were negative. The morphologic changes seen in histopathology
likely represent residual structural damage rather than active virus A
replication. True

18. A healthcare worker with IgG positivity for a respiratory virus Y presents
with new respiratory symptoms. Laboratory tests showed PCR positive,
IgM negative, IgG positive for virus Y. The most likely diagnosis is a
reinfection rather than primary infection. True

19. A cell culture grew virus I, but both antigen and PCR tests for virus [ were
negative. The only explanation of this discrepancy is contamination by
virus I in the laboratory. False

20. A patient was tested by PCR for a DNA virus and the result was positive, but
repeated testing after two days by PCR yielded a negative result. The
explanation for this discrepancy is that the first result was a false positive
because viruses cannot be cleared from the body very quickly. False

Fluorescence

Amplification

Threshold

Real-time PCR
amplification

Nasopharyngeal (NP) or
Oropharyngeal (OP) Swab

Sample collection and
storage

/

A. Denaturation 95°C

/‘P >
?m"“w”'{
\

- T

(Z:nzmumumn

Amplification of the
products

smmmfo
A SR

5

Virus deactivation and
RNA extraction

\
B. Annealing 60°C \

|
Sirl

C. Enlongation 72°C

e

Virus RNA

retrotranscription

\

o
/ Viral cDNA
( P il “'
l T
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How to treat virus
infections?

18.1f a treatment for a virus infection reduces symptoms but does not alter the
virus itself, it is considered symptomatic treatment. True

* Usually supportive care
(treat the symptoms)

* Fever — antipyretic.
* Pain — analgesic.

5. A patient with dehydration from a viral infection should primarily receive
antiviral drugs rather than fluids. False

* Dehydration — fluids.

* Cough — antitussive.
* Fluids

e Bed rest



How to treat virus
infections?

* Antiviral drugs can be
used for several virus
infections.

* Antiviral drugs can reduce , -
the severity of infection. ik »

6. Antiviral drugs are capable of reducing both the duration and severity of

° AntiViral dmgs can reduce some viral infections. True
the duration of symptoms.

* Antiviral drugs can help to
control a few chronic
infections.



How to treat virus infections? Antivirals

Virus

) Virus egress
i iy i inhibitors
Virus binding inhibitors ————— 4
Host binding inhibitors N
Receptor

Binding

e
/FUSiOI'I
e Virus fusion inhibitors

) Cytoplasm
/ ‘I( ‘ g ef ' Assembly
Virus K—
protease \ . \ \ o
NNNN Uncoating /\ s Virus assembly
Viral CIeavage RE _ asser
iral genome O Virus protease - |_ inhibitors

Virus uncoating inhibitors

inhibitors

gﬂmww

Virus nucleoside/ Virus polyprotein
Q non-nucleoside V|ra| multi-stage
inhibitors

Replication |nh|b|tor

Translation <—— < M\
Reverse Vlral dsRNA Viral RNA
Haiscrigtion * H( t nuclear ex Viral \/ Golgi apparatus

S port gi apparatus
Nuclear export i inhibitor Proteins :
Viral ./\/\/'\ . Glycosylation
polymerase NN\ N
N\NN Transcription \ 0
Viral RNA

Viral reverse
transcriptase

=

~ Host post-translational

Ho st nucleotide Inteferon modification inhibitors
stimulated
G Jymheql& L
Viral DNA inhibitor transfer inhibitors

——

lntegl'm'y\/irus integrase strand
I e

Nucleus

A \
0 Host Immune stimulant /7

(\LW

22N
¢

Source: Aw,
D.Z.H., Zhang,
D.X. & Vignuzzi,
M. Strategies and
efforts in
circumventing the
emergence of
antiviral resistance
against
conventional
antivirals. npj
Antimicrob Resist
3, 54 (2025).
https://doi.org/10.1
038/s44259-025-
00125-z



How to treat virus infections? -

1. A patient with chronic hepatitis C begins a course of direct-acting
antivirals. Complete clearance of hepatitis C virus is an achievable

endpoint. True

Antiviral drugs can help to cure hepatitis C chronic infection.

Antiviral drugs can help to manage HIV infection.

7. High cost, resistance, and side effects are considered major limitations to
the widespread use of antiviral drugs. True

Development of resistance, high cost and side effects are the major problems of antiviral drugs.

20. Interferons have non-specific broad-spectrum antiviral activity and can be
used to treat a wide range of virus infections. True

Interferons have non-specific broad-spectrum antiviral activity and can be used. Adverse eftects (flu-like symptoms,
hematological toxicity, elevated transaminases, nausea, fatigue, and psychiatric sequelae).

. . . h 1 . . f . 4. You are a resident doctor working at a night shift in the emergency room. A
tient with mild viral ill insisted ivi tibiotics. Givi
Antibiotics can NOT help to treat virus infections| s mmremmmes o |

False

19. Since antibiotics are ineffective against viruses, using antibiotics in viral
infections increases the therapeutic value without any associated harm.

Antibodies CAN help to treat virus infections. L -
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Genetic diversity of
minority variants
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Antiviral resistance

Fast repllcatlon

Low fidelity replication

Genetic reassortment
(only segmented genomes)
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Genetic recombination

E Treatment with Antiviral A
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Antiviral A

Antiviral resistance mutation
—

Cross-resistance

. Antiviral B
Antiviral A & B-resistant virus
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Antiviral
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Resistant viruses fitter than wild type quickly become dominant

= f f:

Sustained transmission of resistant virus makes antivirals obsolete

Source: Aw,
D.Z.H., Zhang,
D.X. & Vignuzzi,
M. Strategies and
efforts in
circumventing the
emergence of
antiviral resistance
against
conventional
antivirals. npj
Antimicrob Resist
3, 54 (2025).
https://doi.org/10.1
038/s44259-025-
00125-z



8. Passive immunization protects individuals by providing externally
generated antibodies rather than stimulating their own immune response.
True

How to prevent
virus infections?

12. Antibodies transferred from the mother to the newborn via breast milk are
examples of active immunization. False

15. Passive immunization is unsuitable for generating short-term protection
from virus infections. False

Natural

1. Passive immunization
Mother to child through the placenta.
Mother to child through breast milk.

Specific antibodies taken from persons immune
to the disease and given to a person at risk of
infection.




2. Vaccination to prevent virus infections stimulates the immune system, and
it provides faster protection compared to passive immunization. False

9. The use of specific antibodies from immune individuals exemplifies active
immunization. False

14. Natural immunity is less effective compared to active immunization. False

How to prevent virus infections?

2. Active immunization (Vaccination)
The gold standard prevention method.

13. Vaccination to prevent virus infections is considered as the gold standard

d S everal types : approach since it provides the most reliable form of long-term protection
. . from these infections. True
Inactlvated VaCCIIle S 11. Live attenuated, inactivated, mRNA, and subunit vaccines differ in

biological composition but not in their classification as active immunization

Live_ attenuated Vaccine S to prevent viral infections. True
Messenger RNA (mRNA) vaccines

Subunit, recombinant, polysaccharide, and conjugate
vaccines

Viral vector vaccines
Vaccme safety? Vaccine efficacy?
Unvaccinated % — Vaccinated % + Unvaccinated %

m oOWp




17.Since vaccination is the gold standard, behavioral interventions are
unnecessary for effective prevention of virus infections. False

How to prevent virus infections?

16. Behavioral interventions to prevent virus infections reduce infection risk /ﬁ
but do not contribute to immune memory. True ,

3. Behavioral and non-

pharmaceutical interventions (NPIs).

. . Cuvwue.. .
Examples: ETIQUETTE

= Hand hygiene 0 at the health department.

" Clean needles/syringes - R &

- L
10. Personal protective equipment such as masks is considered a T\
u F ace maSkS pharmaceutical method of preventing viral infections. False ) ) ‘
= Respiratory etiquette "
= [nfection control measures in . "SR WITH WEARING COVER ¥
— “SSUE A MASK YOURF
h : t 1 3. Infection control measures in hospitals fall under the category of non-
0 Spl a S pharmaceutical intervention strategies for the prevention of virus

. infections. True v
= Quarantine
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the cytoplasm. FALSE

7. Avirus the belongs to the Poxviridae family would be a double stranded
DNA, enveloped virus of icosahedral symmetry that is large and replicate in

Poxviridae

dsDNA, enveloped viruses of
complex symmetry that are large
and replicate in the cytoplasm.

Medically important members:

1. Variola virus (the cause of
smallpox)

Monkeypox virus

3. Molluscum contagiosum virus

Core/nucleoprotein
complex

Core membrane
Lateralitggdies\\
Inner membrane
Outer membrane

Surface protein -

0
[N
«©
~
o
¥

Poxvirus (poxviridae)




Smallpox transmission,
pathogenesis, and clinical
manifestations

8. Variola virus is transmitted by respiratory droplets or direct contact with
lesions or contaminated fomites. TRUE

Transmission: Respiratory droplets or direct
contact with lesions or contaminated fomites

Pathogenesis: Viral entry via respiratory tract —\
lymphatic spread — viremia. Then, secondary ~
viremia seeds skin — rash.

.
s

Clinical manifestations: High fever, malaise,
back pain followed by centrifugal rash
(vesicles/pustules all in same stage of
development). Lesions prominent on
face/extremities; possible scarring.

9. Variola major fatality rate is about 30% as a result of shock, multi-organ

Why iS it fatal (abOllt 3 0 %) ? failure, and secondary bacterial infections such as pneumonia and sepsis.

TRUE

Shock, multi-organ failure, secondary bacterial
infections such as pneumonia, sepsis




N APSTHN

Smallpox diagnosis,
treatment, and
prevention

Diagnosis:

Clinical pattern + PCR

EM or culture 1n reference labs
Treatment:

Supportive care

Antivirals

Prevention:

Vaccination with live vaccinia.
[solation of cases; contact tracing.

-----
281s



1980

World Health - Assembly
declared the world free of
smallpox

Variola (smallpox) was
eradicated from the
human population in

late 1970s...
Why the eradication , , ,

* The live-attenuated vaccine was effective and gave long-
16. The smallpox subunit vaccine was effective and gave long-term immunity

campaign was . :
6) term lmmunlty- which helped in the successful eradication of smallpox from the human
SucceSSfUI ° population. FALSE

10. Smallpox affected humans and monkeys as the only animal reservoir for u The disease affected humans_ On]y With anlmal I'GSCI‘VO]I‘.

variola virus. FALSE

17.Smallpox was eradicated from the human population in late 1970s but | g AH cases were SymptOIIlatIC Wlth no subcllnlcal 1nfect10ns

remained in cows as cowpox caused by variola virus. FALSE

May 8, 1980

29.Variola virus is a DNA virus that is stable antigenically. TRUE

» Variola virus 1s a DNA virus that is stable antigenically.

. 11. All smallpox cases were symptomatic without subclinical infections or
OI' Carl'lel' States o carrier states which helped in the successful eradication of smallpox from

the human population. TRUE

* The disease had high mortality rate and for those who
survived infection, permanent scars remained causing
emotional damage. So, people collaborated in the
VaCCinatiOIl efforts 2. Variola major had a high mortality rate and for those who survived

infection, permanent scars remained causing emotional damage; therefore,
people collaborated in the vaccination efforts. TRUE
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Monkeypox (mpox)

MPXYV transmission from humans to humans
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MPXYV transmission between animals and humans
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Contact infected animals !
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12. Monkeypox virus enters the human body through broken skin or mucosa,
and replicates in regional lymph nodes, causing viremia, and leading to

* Mpox virus enters through broken skin or systemic spread with a characteristic maculopapular skin eruption. FALSE
mucosa, replicates in regional lymph nodes, =
causes viremia, and leads to systemic spread
with a characteristic vesiculopustular
eruption.

* Patients develop fever, lymphadenopathy,
malaise, followed by a centrifugal rash.

* Diagnosis is made by PCR testing of lesion | =
material 13. The diagnosis of mpox is made by PCR testing of the lesion material. TRUE |

* Supportive care 1s necessary, while antivirals
such as tecovirimat can be used in severe

cases 14. Supportive care is necessary in mpox , while antivirals such as tecovirimat
can be used in severe cases. TRUE

* Vaccination with live Modified Vaccinia
vaccine 1s recommended for high-risk groups.

15. Vaccination to prevent mpox with live Modified Vaccinia vaccine is
recommended for the general population. FALSE




Molluscum

Contagiosum :

g ,

18. Molluscum contagiosum virus infects keratinocytes causing localized 4 " 1"
proliferation and formation of characteristic umbilicated papules following ~ o~
primary viremia. FALSE

* MCYV infects keratinocytes causing
localized proliferation and formation of
characteristic umbilicated papules v
without systemic spread.

* Transmission by direct skin-to-skin
COl’ltaCt, melteS ’ and alltOan Clllathl’l 23. Moll.uscum zontagi‘osum t.ran'smissi(;r: occ.urs by direct skin-to-skin contact,
from SCI'atChlng; lt can also be SeXuaHy 1 fomites, and automo.culatlo.n from scratching. TR.UE .

. . 9. Molluscum contagiosum is commonly transmitted sexually in adults
transmltted 1mn adults . through direct skin-to-skin contact, especially if papules appear in the

genital, groin, or thigh area. TRUE

* Diagnosis 1s clinical. Many cases resolve Eif .
spontaneously. Treatment include L= - _
4. The diagnosis of molluscum contagiosum is by electron microscopy and

Cur.et‘.[age’ CryOtherap y’ or tOplCal many cases resolve spontaneously; however, treatment options include
anthlralS- curettage, cryotherapy, or topical antivirals. FALSE

J FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVE



Parvoviridae P 1 x!

20. Tropism for parvovirus include the erythroid progenitors for bocavirlises
and the respiratory cells for B19 virus. FALSE

* ssDNA, non-enveloped viruses.

* Parvovirus B19 and bocaparvoviruses

 Transmission: respiratory secretions,
mother-to-child

* Tropism: erythroid progenitors for B19
virus. Respiratory cells for bocaviruses.

* Clinical features: For bocavirus: upper
and lower respiratory tract infections.

* B19 1n children, 1t causes fever and rash
which 1s called erythema infectious (fifth | N il
disease or Slapped Cheek Syndrome)- In 21.Slppd chk sndrome s au by'b.oc;virus‘es :;md B19 virus. FALSE
adults, primary infection can cause 5. Fifth disease is caused by B19 virus. TRUE 80
arthritis. |ss. Erythema infectiosum is caused by bocavirus. FALSE

“ION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.




Other parvovirus B19 disease 1n special groups of patients:
A. Immunosuppressed patients: Pure red cell aplasia (chronic

5 22.Pure red cell aplasia occurs as a result of B19 virus infection affectin
anemia)|*! plasia ocon .
immunocompetent individuals. FALSE

B. Underlying chronic anemia: Transient aplastic crisis (severe

: 34. Transient aplastic crisis occurs as a result of bocavirus infection of
acute anemla) individuals with underlying chronic anemias. FALSE

Parvoviridae C.Congenital infection: Hydrops fetalis (anemia that could be

fatal) 27.Hydrops fetalis is a congenital infection by bocaviruses. FALSE

Diagnosis: Clinical, PCR, Serology. Treatment: Supportive.

24.The diagnosis of fifth disease is usually achieved by the detection of IgM| | 32.The treatment of slapped cheek syndrome is supportive care. TRUE

antibodies or by PCR. TRUE =
g w \

heart

Hydrops |

i A : 3 G fetalis

bm




Adenoviridae

25.Adenoviruses are single-stranded non-enveloped DNA viruses that
replicate in the nucleus with many serotypes. FALSE

dsDNA, naked viruses that replicate in the
nucleus. The virus has many serotypes (>60).

Transmission: respiratory secretions, fecal-

oral, direct contact.

26. Transmission of adenoviruses occurs by exposure to respiratory secretions,
fecal-oral route, or direct contact. TRUE

Tropism: epithelial cells of the respiratory

tract, eyes, GI tract

and urinary tract.

Clinical features:

28. Adenoviruses tropism are mainly the epithelial cells of the respiratory
tract, eyes, GI tract and urinary tract. TRUE

Ocular infections

® Follicular conjunctivitis
® Keratoconjunctivitis

[ Respiratory infections

® Acute febrile pharyngitis
® Pharyngoconjunctival fever
® Acute respiratory disease
® Viral pneumonia

[ Gastrointestinal
infections

® |nfantile gastroenteritis

A. Upper and lower respiratory tract infections

(adenoviruses are

the most common causes

Of pharyngitiS) . | 30. Adenoviruses are the most common causes of pharyngitis. TRUE

B. Gastroenteritis.
C. Conjunctivitis.
D. Cystitis

Urinary tract
infections

® Hemorrhagic cystitis

6. Adenoviruses cause gastroenteritis, conjunctivitis, and cystitis. TRUE

ADENOVIRUS

@ Knobdomain
Hexon

Fiber

Penton base " DNA genome




Adenoviridae

Diagnosis:

Antigen detection.

P CR 31. The diagnosis of adenovirus infection is usually done by antigen detection
’ of PCR. TRUE

Treatment: Supportive.

Prevention: Live attenuated vaccine 1s available for a few serotypes that

can cause pneumonia 3. Live attenuated adenovirus vaccine is available for a few serotypes that can
) cause gastroenteritis. FALSE

Epidemiology: Infection can occur year around without seasonality.

35. Adenovirus infection occurs mainly in winter months. FALSE
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Papillomaviridae

22.Human papillomaviruses are double-stranded enveloped DNA viruses that
replicate in the nucleus with more than 200 types. FALSE

Human papillomavirus (HPV)

dsDNA, non-enveloped viruses
that replicate 1n the nucleus. The
virus has many types (>200).

Transmission: direct contact,

25. Skin-to-skin contact is a main route for human papillomavirus

SeXual . transmission. TRUE

Tropism: epithelial cells of the
skin and mucous membranes.

10. Human papillomavirus has a tropism preference for epithelial cells of the
skin and mucous membranes, infecting the basal layer and using the host
cell differentiation for completing its life cycle. TRUE

Cornified

Granular |

Spinous

Basal

Dermis =

Late gene expression

Genome amplification

~. Maintenance replication
© early gene expression

Normal differentiation

Productive HPV infection




HPYV Important features

TRUE

9. Human papillomavirus is the most common sexually transmitted infection.

. HPV 1s the most common cause of sexually transmitted infections

worldwide.

7. The vast majority of human papillomavirus infections are permanent and
would not resolve spontaneously despite the body immune system
response. FALSE

. Most HPV infections resolve spontaneously within 2-3 years.

. Many infections are totally asymptomatic, so the patient can have HPV

1. Most HPV-infected people carry and transmit the virus without knowing it,

” ” 2. Most HPV infections are symptomatic. FALSE
Wlthout knOWIHg making it very common and difficult to track. TRUE

. Some HPV types are benign, some have low-risk of causing cancer and
some are high-risk types that can cause the following cancers: cervical,
penile, anal, oropharyngeal, and vulvar cancers.

. High-risk HPV types have transforming proteins that are related to cancer

development.

13. High-risk HPV types have transforming proteins that are related to cancer
development. TRUE




HPV has a circular, double stranded DNA,

HPYV Clinical Features

14. Warts are benign lesions that occur in the mucosa and skin and caused by protected by capeid potais.
the benign types of the human papillomavirus. TRUE ?:‘1&39%222;?3?aivs;'%"oeoiffaﬁ"é’fw"i;

Virus DNA

| 8. Warts caused by high-risk HPV types can turn into cancers. FALSE | -

15. Condyloma acuminata also known as genital warts, are caused by low-risk \ [ z
‘ O m m O n W a rt S HPV types 16 and 18 resulting in benign, flesh-colored growths found in _— iy DNA i patent DNA (4.
the genital and anal areas, spread through skin-to-skin contact during JK Infection
e . i

by HPV
sexual activity. FALSE T /

Condyloma acuminata (genital warts) N/ Rt ()R
L [®] k‘ Fei :,, ﬁ m

HPV infects epithelial cells in
the cervical mucosa. HPV DNA

caused mainly by HPV-6 and HPV-11 e

17. Laryngeal papilloma involves benign wart-like growths on the vocal cords

°
L aryn g e al p ap lllO m a . and larynx, caused by HPV types 6 and 11 leading to hoarseness, voice

changes, and potential breathing obstruction. TRUE

Cervical cancer caused mainly by

HPV-16 and HP V-1 8| i oo e
Other cancers: penile, anal,

oropharyngeal, and vulvar cancers. /
Caused by high-risk HPV types (e.g., ‘“
HPV-16 and HPV-18)

Condyloma acuminata can be found
on vagina, vulva, cervix, around the
anus and on penile shaft

11. High-risk HPV types are definitive causes of cervical, penile, anal,
oropharyngeal, breast and vulvar cancers. FALSE
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HPYV Clinical Features




Diagnosis:
A.Clinical.

HPYV diagnosis and management I\

e
N
L)

7l

i

19. Human papillomavirus infection is typically a clinical diagnosis in cases

where visible lesions are present. TRUE

B.Pap smear (Papanicolaou smear is a cytology method of cervical

screening to look for precancerous lesions in the cervix).

C.PCR.

20.Papanicolaou test is a cervical screening method that detects abnormal
cells, including precancerous ones, before they can develop into cervical

cancers. TRUE

Treatment: Most do not require treatment. Other methods: surgical

excision, laser therapy, chemical agents (e.g., podophyllotoxin and

pOdOphyHln? lmlqulmOd) : immune-modifying agents used in the topical treatment of external

5. Podophyllotoxin, podophyllin, and imiquimod are common chemical and

anogenital warts caused by HPV. TRUE

21. Treatments for HPV lesions such as surgical excision, laser therapy, and
chemical agents are all effective options, with varying clearance rates,

recovery times, and recurrence rates. TRUE
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HPYV epidemiology and prevention °

i

Prevention: Subunit vaccines:
1. Cervarix (bivalent vaccine for HPV-16 and

6. Cervarix is a bivalent HPV vaccine preventing infection by types 6 and 11
1 8) used to prevent cervical cancer and pre-cancers caused by these high-risk
¢ HPV types in young females. FALSE

I 2. Gardasil (quadrivalent vaccine for HPV-6,
23.Gardasil is a quadrivalent HPV vaccine that prevents cancers and genital HPV_ 1 1 : HPV_ 1 6, and HPV_ 1 8) ]

warts caused by specific HPV-6, HPV-11, HPV-16, and HPV-18. TRUE
STy F e L a0 3 Nonavalent vaccine (for the following types:
6,11, 16, 18, 31, 33, 45, 52, 58).

3. The nonavalent HPV vaccine protects against nine types of HPV: types 6, 11,
16,18, 31, 33,45, 52, and 58. TRUE

.. Epidemiology: The global HPV prevalence 1s
about 10%.

0 75113
= 11.4-203
I >203

[T Not available




Polyomaviridae

= Double-stranded DNA, non-
enveloped viruses that replicate 1n
the nucleus

= JC virus, BK virus and Merkel
cell polyomavirus

= Most of these infection remain
latent in the body w1th0ut
Sympt()ms. Baralspmllomaniusestistediibic ers?:i:usareco Yifem

» Transmission: not establishec
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Polyomaviridae

24.]C virus causes severe, painful hemorrhagic cystitis in bone marrow

transplant patients due to immune suppression. FALSE

Clinical features:
A.BK virus: cystitis in bone marrow transplant patients

patients, which is a severe brain infection leading to demyelination and

B.JC virus: progressive multifocal leukoencephalopathy
12.BK virus causes progressive multifocal leukoencephalopathy (PML) in AIDS

neurological damage, and is often fatal. FALSE

(PML) 1n AIDS patients.
C.Merkel cell polyomavirus: Merkel cell carcinoma (rare skin

cancer). So, Merkel cell polyomavirus 1s an oncovirus
26. Merkel cell polyomavirus is an oncovirus that is well recognized as the

major etiological agent of Merkel cell carcinoma which is a rare but rapidly

metastasizing skin neoplasm. TRUE




Polyomaviridae

JC virus: Progressive
BK virus: Hemorrhagic multifical MCPyV: Merkel cell
cystitis leukoencephalopathy carcinoma
(PML)



Diagnosis:
A.PCR
B.Radiology

Polyomaviridae ’g‘{\;é

C.Histopathologic examination

Treatment: No specific treatment.
Prevention: Vaccines have not been approved for prevention so far.

Epidemiology: Wid
BK and JC viruses.

ely spread. A majority of humans have the infection by

4. BKand ]JC polyomaviruses are widespread, with a majority of the human
population being exposed to and infected by these viruses, typically during

childhood. TRUE
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