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Haemagaglutini

Orthomyxoviridae ““\ M
(influenza viruses) .

= Negative sense, single-stranded RNA, o, o
Neuraminidase

enveloped viruses with a segmented genome Lipid Envelope (Sialidase)
that replicate 1n the nucleus.

Hemagglutinin (HA)

= Based on the differences in the nucleoprotein,
influenza viruses are classified into types: type
A, type B and type C.

Matrix (M1)

Meuraminidase (MA)

Palymerase complex (PAFE1, PE2)

MNucleoprotein (NP)

* Based on the differences in the hemagglutinin
protein (H) and neuraminidase protein (N), only
m Lype A is classified into subtypes (e.g., subtype P00 ® ...
HINI, subtype H5N1, subtype H3N2). ad L L Lol SO




Orthomyxoviridae (influenza viruses)

Antigenic drift Antigenic shift
* Type A can cause

pandemics 1f exchange of mutated
. hemagglutinin
influenza gene segments -

neuraminidase
from virus A

neuraminidase neuraminidase hemagglutinin
occurs between human and \ hemagglutinin \ from virus B
animal/bird strains (the [ 4

result is antigenic shift).

* Type A and type B can
cause outbreaks

/!

(epidemics), through virus A virus B [ == virus C

. . . . smcmces =@ neuraminidase
mutations (antigenic drift) O%??Kf hemagglutinin
* Type C causes common )
cold. virus B
(@) (b)




Transmission: respiratory secretions, aerosols.

Tropism: epithelial cells of the RT.

Clinical features:
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High fever and chills.

Frontal headache.

Generalized weakness.

Myalgia, arthralgia

Sore throat.

Dry cough.

Pneumonia (children, elderly, those with
chronic disease). Secondary bacterial
pneumonia can also occur (Staphylococcus

aureus, Streptococcus pneumoniae,

Haemophilus influenzae, Gram-negative
bacilli).

CcoLD

Orthomyxoviridae (influenza viruses)

SYMPTOMS

~

COLD or FLU?




Tamiflu®
(oseltamivir phosphate) Capsules

Diagnosis: Rapid antigen detection; PCR.

Treatment: Supportive, antivirals
(oseltamivir (Tamiflu), zanamivir

NDC 0004-0801-85

FLU PREVENTION TIPS

GET VACCINATED Influenza is the
only respiratory virus preventable by
vaccination.

WASH YOUR HANDS
Wash them often with
soap and water.

Genentech

(Relenza)).

Prevention: Live attenuated, inactivated
and recombinant vaccines are available.
Trivalent (2 A strains and 1 B strain) or
quadrivalent (2 A strains and 2 B strains)
are available.

Epidemiology: Seasonal outbreaks occur
in winter as a result of declining immunity
and antigenic drift with types A and B as
the causative agents. Pandemics occur only
with type A as a result of antigenic shift.

\
STAY HOME Stay home
for a full 24 hours after AN
your fever goes away.

e "KEEP SANITIZER CLOSE
Use it often and tell children
and those around you to do
the same.

Upto

20%

of the U.S.

will get the flu. :

DON'T TOUCH YOUR FACE
This is the easiest way for
germs to get into your body.

EXERCISE It boosts your
immune system and speeds
recovery from illness.

EAT RIGHT Eating healthy,
balanced meals can strengthen
your immune system.

SMILE Studies show that
smiling can help boost your
immune system.



Coronaviridae

* Enveloped, positive-sense, single-stranded %
RNA viruses
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Confirmed global cases of MERS-CoV
Reported to WHO as of 03 Aug 2021 (n=2574)
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**Diagnosis

o RT-PCR 1s highly sensitive and specific by detection of
viral RNA

o Antigen detection tests: Rapid but have lower sensitivity
compared to PCR. Most useful when the viral load is high
(early infection).

*Treatment

For most human coronaviruses, supportive care only. For
severe disease (e.g., COVID-19) oxygen therapy, ventilatory
support 1f needed. Antivirals and immunomodulators 1n
selected patients (dexamethasone, nirmatrelvir-ritonavir,
remdesivir).

Coronaviridae: Diagnosis and Treatment

Types of COVID-19 Tests

~ Paxlovid”

150 mg/100 mg
tablets

nirmatrelvir and ritona

vir

Oral use.

30 film-coated tablets -
(20 nirmatrelvir tablets and itonavir M- | z




Coronaviridae: Vaccination

A Il CanSino (0.6%)
Covaxin (0.3%)
| EpiVacCorona (0.3%)
W Johnson&Johnson (1.4%)
B Moderna (10.4%)
» . . Oxford/AstraZeneca (37.9%)
**Vaccination = Pfizer/BioNTech (25%)
Sinopharm (9.8%)
No licensed vaccines for endemic ® Sinovac (6.5%
I Sputnik V (7.9%)
common cold coronaviruses, SARS- B
_ 5000000+
CoV-1, and MERS-CoV.
. . . 4000000-
Effective vaccines available only for
C
SARS-CoV-2. Reduce severe disease, § 30000001
hospitalization, and death. Do not & 20000004
fully prevent infection
1000000+
0 -




Paramyxoviridae

Paramyxoviridae

polymerase

L

* Enveloped, negative-sense, single- g
stranded RNA. Replicate in the

cytoplasm. Characteristic ability to

Adobe Stock | #375022598

cause cell fusion (syncytia).
family Paramyxoviridae
|

“sParainfluenza viruses (PIV 1-4) |
subfamily Paramyxovirinae Pneumovirinae

**Respiratory syncytial virus (RSV) ‘ |

genus  Respirovirus Morillivirus  Rubulavitus Henipavirus Awulavirus  Pneumovitus Metapneumovins

** Human metapneumovirus | | | | | | |

RN M 1 . Sendal virus Measies virus Mumps virus  Hendra virus  Newcastle Human Avian
* €asIcsS vIrus ~ . . . . . disease virus respiratory melapneumovirus
virus Marnmalian Canine Mammalian Mipah virus L P
: . . : syncylial virus
para-influenza  disfemper para-influenza Avian Human
o h /] viruses fand 3 wirus wirises 2 and 4 paramyxovirus Boving metapneumovirus
+* VIUMPS VIrus fype 2-10 respiratory

Rinderogst Siinian virns 5

virus syneyiial virus



Paramyxoviridae

* Transmission: Respiratory droplet and aerosol spread.
Highly contagious in close-contact settings. Tropism
1s in the epithelial cells of the respiratory tract. Some

viruses (measles, mumps) later disseminate LIRIWGMS
systemically B e B P
3 Acute: < 3 Weexs
* Clinical manifestations:

= Common cold: PIV, RSV, Human metapneumovirus
= Laryngitis: PIV. Manifests in hoarseness and barking cough

= Croup (laryngotracheobronchitis): PIV (the most common
cause), RSV. Manifests in inspiratory stridor, barking cough.

Bronchiolitis: RSV 1s the most common cause in infants

* Pneumonia: RSV (infants, elderly, immunocompromised)




Paramyxoviridae

* Diagnosis: Rapid antigen detection which 1s useful in
pediatrics but has a low sensitivity. PCR has higher
sensitivity and specificity and detects RSV, PIVs, hMPYV,
flu, rhinoviruses simultaneously in multiplex panels.

:
@ Phzer g
* Mainstay Rx: Supportive care such as oxygen, s
hydration, respiratory support 1f needed. '
* Prevention: Maternal RSV vaccination protects infants
via transplacental antibodies. Elderly RSV vaccines
reduce severe RSV disease 1n the elderly. Passive —
immunization: Nirsevimab, Palivizumab for high-risk . © Beyfodues GRS
infants. |

Injection

* Immunity 1s incomplete and short-lived and re-infection
1s possible.



Measles

° Caused by measles Virus. Extremely Contagious (One Disease Route of transmission Ro Herd immunity threshold
. . . . Diphtheria Saliva 6-7 83-85%
of the highest RO of any virus). Characterized by: High yc.ces P 55 -
f . t t 1 1 h Mumps Droplet spread 4-7 75-86%
ever9 I‘esp 1ra Ory Symp Oms? macu Op apu ar ras Pertussis Droplet spread T&=1r 80-94%
. . . . . Poliomyelitis Fecal-oral transmission 57 50-95%
* Complications are common, especially in children and  fuseia Droplet spread 57 83-85%
. . . Smallpox Contact transmission 6-7 80-85%
immunocompromised patients
 Transmission: Respiratory secretions such as airborne -
and droplet spread. Initial replication 1n the respiratory )
tract followed by viremia and dissemination to the skin == ' R | ﬁ'.
. ~ @
: : b b ‘el Tracheo-bronchial Lublos P T -
causing rash and to the eyes causing conjunctivitis. Sz || T

e &
Epithelial cell “-Lymphocyte

D

Also spread to the CNS and cause transient immune

BALT

Epithelial cell

2 ® Upper respiratory
e tract

suppression, predisposing to secondary infections.

oC ? .
. Lymphocyte




even doctors do not always recognize the symptoms.

* Clinical features: Fever and 3C
(Cough, Coryza, Conjunctivitis).
Maculopapular rash begins on the face
and spreads downward.

COMPLICATIONS

* Complications: Otitis media 1s the most
common. Severe pneumonia often due
to secondary bacterial infection which
1s the most common cause of measles- e T -
related death. CNS involvement: Acute (e PACULE SCIArDSINg PANENCepnailtis £k
encephalitis, post-infectious T
encephalomyelitis, subacute sclerosing
panencephalitis (SSPE) which is rare, - o e o0 | o ‘ ‘ :
fatal, delayed (years after infection). Q- R w,

sions in oligodendroglial cells o Meas|es can lead to serious and potentially life-threatening

Source: Centersfor Disease Cotroland Prevention
ANE BERKOWTZ AND ALBERTO CLADRA
THE WASHIGTON PosT
/
‘ > ~ . Red and watery
s (’(r—— eyes
'

Small white spots S Runny nose
side the mouth

~—————— Cough

The U.S. measles vaccine program has reduced cases from millions in the 1950s and 1960s
to a low of 37 in 2004. The disease is making a bit of a comeback, however, and parents and

mplications in some people, including infections of the lungs and brain.

zroypath histopathology-india.net

urce: World Health Organization, UK National Health Service (8] 8]



Measles

» Koplik spots are blue-white raised lesions on a red base located on
buccal mucosa opposite the first molar which appear 1-2 days
before the rash and is pathognomonic for measles.

* Measles infection causes transient but profound immune
suppression. Measles increases risk of secondary bacterial
infections.

* Only one antigenic type of measles virus which means that natural
infection results in lifelong immunity.

* For diagnosis, serology is used for the detection of measles-specific
[gM antibodies

» Treatment 1s supportive. Treat secondary bacterial infections and
vitamin A supplementation reduces mortality and morbidity.

 Live-attenuated vaccine MMR vaccine is highly effective




* Caused by mumps virus which is highly
infectious and characterized by painful
enlargement of one or both salivary glands
(classically parotitis). The disease 1s
usually mild in children while
complications are more common and
severe 1n adults. About 30% of infections
are subclinical

* Transmitted by respiratory secretions.
Initial respiratory infection 1s followed by
viremia and then dissemination to salivary
glands, CNS, gonads, and pancreas.




Mumps

* Complications: aseptic meningitis (common), encephalitis (rare), orchitis
(post-pubertal males) which 1s extremely painful and may cause testicular
atrophy and sterility. Oophoritis (females). Pancreatitis.

* Only one antigenic type of mumps virus and infection results in long-

lasting immunity.

* Diagnosis 1s based on serology through the detection of mumps-specific

IgM antibodies
* Treatment 1s supportive

 Prevention 1s via the live-attenuated MMR vaccine



Thank You...
Wishing you all the best!
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