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Viruses are infectious units with diameters of about 16 nm to over 300 nm (poxviruses). Their
small size makes them ultrafilterable, i.e. they are not retained by bacteria-proof filters.
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Viruses have evolved over longtime period, and have adapted to specific organisms or their
cells.
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The infectious virus particles, or virions, are composed of proteins and are surrounded in some
species of viruses by a lipid membrane, which is referred to as an envelope; the particles
contain only one kind of nucleic acid, either DNA or RNA. Viruses do not reproduce by
division, such as bacteria, yeasts or other cells, but they replicate in the living cells that they
infect.
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In them, they develop their genomic activity and produce the components from which they are
made. They encode neither their own protein synthesis machinery (ribosomes) nor energy-
generating metabolic pathways.
Therefore, viruses are intracellular parasites. They are able to re-route and modify the course
of cellular processes for the optimal execution of their own reproduction.
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Besides the genetic information encoding their structural components, they additionally
possess genes that code for several regulatory activeproteins (such as transactivators) and
enzymes (e.g. proteases and polymerases).
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Viruses have a host range. That is, viruses infect specific cells or tissues of specific hosts, or |,
or specific plants.
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- Viral specificity refers to the specific kinds of cells a virus can infect. It is regulated by the
specificities of attachment, penetration and replication of the virus (Receptors Properties of
viruses
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- Viruses are not cells, do not have nuclei or mitochondria or ribosomes or other cellular
components.
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- Viruses replicate or multiply. Viruses do not grow. seii ¥ ibu s il | S of iSE il g yadll
- Viruses replicate or multiply only within living cells. sl LAY Jals lasd IS of cila s pill SilSs
- Viruses are obligate intracellular parasites. L& Jals cillidla o Sl gyl |
- The term virus was coined by Pasteur, and is from the Latin word for poison.
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A virion is an infectious virus particle se ws b ames sd ol
- not all virus particles are infectious duaxs s 5 sl Gl 3 JS S

-Viruses are composed of a nucleic acid, RNA or DNAL sl Uy 5l 555 e (3o a5 il () 5
- never both. L3S la,

- All viruses have a protein coat (capside) or shell that surrounds and protects the nucleic acid
core.
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- Some viruses have a lipid envelope or membrane surrounding a nucleocapsid core.
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The source of the envelope is from the membranes of the host cell.
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- Some viruses package enzymes - e.g. RNAdependent-
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RNA polymerase or other enzymes -
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Size and morphology J:S&il g aaall
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There are two major structures of viruses w5 sl 4w ) JSLell (e fle 5 cllia
1-the enveloped virus —iliall (5 sl
2-NAKED Enveloped — <alia 4ui

* Protective outer shell that surrounds viral nucleic acid
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* Composed of capsomer subunits collectively protect the nucleic acid from the
environment

Envelope il

* Lipid and proteins - basically a modified version of our membranes
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» Envelope spikes - bind to cell surface proteins
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* During release of animal viruses, a part of the host membrane is Taken
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* Viruses contaln e1ther DNA or RNA ‘
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* Possess only the genes to invade and regulate the metabolic activity of host cells
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* Ex. Hepatitis B (4 genes) and herpesviruses (100 genes)
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* No viral metabolic genes, as the virus uses the host’s metabolic resources ;
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Viruses recognize specific receptors and then the virus penetrates the cell
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Synthesis: Replication and Protein Production.
Under the control of viral genes, the coll
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Virus Classification b gl o
On the basis of shared properties viruses are grouped at different hierarchical levels of
order, family, subfamily, genus and species.
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More than 30,000 different virus isolates are known today and grouped in more than
3,600 species, in 164 genera and 71 families.
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Viral morphology provides the basis for grouping viruses into families.
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Besides physical properties, several factors pertaining to the mode of replication play a role in
classification:
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the configuration of the nucleic acid (ss or ds, linear or circular), whether the genome consists
of one molecule of nucleic acid or is segmented, and whether the strand of ss RNA is sense or
antisense.
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Also considered in classification is the site of viral capsid assembly and, in enveloped viruses,
the site of nucleocapsid envelopment.
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The use of Latinized names ending in -viridae for virus families and ending in -virus for viral
genera has gained wide
acceptance.
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The names of subfamilies end in -virinae. Vernacular names continue to be used to describe
the viruses within a genus.
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In this text, Latinized endings for families and subfamilies usually are not used.
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Batimore classification _ gl i
Virus classification is the process of naming viruses and placing them into a taxonomic
system.
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Much like the classification systems used for cellular organisms, virus classification is the
subject of ongoing debate and proposals.
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Baltimore classification (first defined in 1971) is a classification system that places viruses
into one of seven groups depending on a combination of their nucleic acid (DNA or RNA),
strandedness (single-stranded or double-stranded), Sense, and method of replication.
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Named after David Baltimore, a Nobel Prize-winning biologist, these groups are designated
by Roman numerals and discriminate viruses depending on their mode of replication and
genome type.
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VLPs are nanoscale structures made up of assembled viral proteins that lack viral
genetic material and are therefore non-infectious.
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VLPs are dispersed nanomaterials that can be produced in a variety of systems,
including mammals, plants, insects, and bacteria.
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VLPs can be exploited as carriers for the delivery of bio- and nanomaterials, such as
drugs, vaccines, guantum dots and imaging substances by virtue of the cavity within
their structure.
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VLPs are icosahedral or rod-shaped structures made by the self-assembly of viral
structural proteins .
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These nanoparticle structures were first identified in 1968 in the sera of patients with
Down’s syndrome, leukemia and hepatitis.
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However, their biological nature remained unknown, though it was shown that there are
antigenic sites on the surface of these particles.
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Subsequently it was shown that virus capsid, envelope and, sometimes, core viral
proteins can form VLP structures.
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Based on the presence or absence of lipid envelopes, VLPs are classified into two main types:
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enveloped and non-enveloped VLPs
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presence of proteins organized into single-layered, two layered- or multi-layered .
A largely exploited application of VLPs is their potential in vaccinology where they can offer
several advantages over conventional vaccine approaches .
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Because of their size and shape, which resembles the actual size and shape of native viruses,
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these structures can efficiently elicit the immune responses and in VVLPs lacking viral genomes
there is no potential for replication within the target cells,
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which offers improved safety especially for immunocompromised or elderly vaccinees While
VLPs can stimulate both humoral and cellular immune response.
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Plant viruses resemble animal viruses in many respects: plant viruses are morphologically
similar to animal viruses, and they have similar types of nucleic acid .
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In fact, some plant viruses can multiply inside insect cells. Plant viruses cause many diseases
of economically important crops, including beans (bean mosaic virus), corn and sugarcane
(wound tumor virus), and potatoes (potato yellow dwarf virus).
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Viruses can cause color change, deformed growth, wilting, and stunted growth in their plant
hosts.
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Some hosts, however, remain symptomless and only serve as reservoirs of infection. Plant
cells are generally protected from disease by an impermeable cell wall.
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Viruses must enter through wounds or be assisted by other plant parasites, including
nematodes, fungi, and, most often, insects that suck the plant’s sap.
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Once one plant is infected, it can spread infection to other plants in its pollen and seeds. In
laboratories, plant viruses are cultured in protoplasts (plant cells with the cell walls removed)
and in insect cell cultures.
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Some plant diseases are caused by viroids, short pieces of naked RNA, only 300 to 400
nucleotides long, with no protein coat.
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The nucleotides are often internally paired, so the molecule has a closed, folded, three-
dimensional structure that presumably helps protect it from attack by cellular enzymes.
20t gl i Al g o) 4500 5 4 shae 5 Adlae iy 5 jall )5S0 I ¢ LAl clag 5ol il (o)) ) o L Wlle
Aslall ey 3V o g (e ales S
The RNA does not code for any proteins. Thus far, viroids have been conclusively identified
as pathogens only of plants.
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A few infectious diseases are caused by prions. In 1982, American neurobiologist Stanley
Prusiner proposed that infectious proteins caused a neurological disease in sheep called
scrapie.
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The infectivity of scrapie-infected brain tissue is reduced by treatment with proteases
but not by treatment with radiation, suggesting that the infectious agent is pure protein.
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Prusiner coined the name prion for proteinaceous infectious particle Nine animal
diseases now fall into this category, including the “mad cow disease” that emerged in
cattle in Great Britain in 1987.
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All nine are neurological diseases called spongiform encephalopathies because large
vacuoles develop in the brain ,The human diseases are kuru, Creutzfeldt-Jakob disease
(CJD), Gerstmann-StrausslerScheinker syndrome, and fatal familial insomnia.
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These diseases run in families, which indicates a possible genetic cause. However, they
cannot be purely inherited, because mad cow disease arose from feeding scrapie-infected
sheep meat to cattle, and the new (bovine) variant was transmitted to humans who ate
undercooked beef from infected cattle.
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Additionally, CJD has been transmitted with transplanted nerve tissue and
contaminated surgical instruments. These diseases are caused by the conversion of a
normal host glycoprotein called PrPC (for cellular prion protein) into an infectious form
called PrPSc (for scrapie protein).
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The gene for PrPC is located on chromosome 20 in humans. Recent evidence suggests
that PrPC is involved in regulating cell death. The actual cause of cell damage is not
known.
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Fragments of PrPSc molecules accumulate in the brain, forming plaques; these plaques
are used for postmortem diagnosis, but they do not appear to be the cause of cell
damage.
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Figure show prions and viroids <t s sl g &b gy yall JSE s
Cytocidal Infections- LAY aue il
Infection by cytocidal viruses is usually associated with changes in cell morphology, in cell
physiology and sequential biosynthetic events. Many of these changes are necessary for
efficient virus replication.
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Many types of cytopathic effects occur. Often the first sign of viral infections is rounding of
the cells. In some diseased tissues, intracellular structures called inclusion bodies appear in the
nucleus and/or cytoplasm of infected cells.
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Inclusion bodies were first identified by light microscopy in smears and stained sections of
infected tissues. Their composition can often be clarified by electron microscopy.
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In an adenovirus infection, for example, crystalline arrays of adenovirus capsids accumulate in
the nucleus to form an inclusion body.
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Inclusions may alternatively be host cell structures altered by the virus. For example, in
reovirus-infected cells, virions associate with the microtubules, giving rise to a crescent-
shaped perinuclear inclusion. )
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Infection of cells by other viruses causes specific alterations in the cytoskeleton of cells. For
example, extensive changes in cellular intermediate filaments in relation to formation of viral
inclusions may be observed after cytomegalovirus
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In a persistent infection the virus is not eliminated from all of the host tissues after initial
infection or the acute phase of disease.
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The several types of persistent infection [chronic, slow, latent, and transforming infections.
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Some viruses evolved the ability to remain in specific cells for long periods of time.
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These infections include: latent, chronic, and slow virus infections. The type of persistent
infection usually influences the extent of cellular changes.
R
Latent Infection: Latent infections are characterized by restricted expression of the episomal
or integrated virus genome. The viral genomic product(s) are associated with few, if any,
changes in the latently infected cell.
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Chronic Infection: The cellular effects of chronic infection are usually the same as those of
acute cytocidal infections, except that production of progeny may be slower, intermittent or
limited to a few cells. ‘
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The long-term cellular changes may result in severe disease, immune suppression or may
trigger immune responses to damaged, or undamaged cells or tissues.
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Slow Infection: This type of virus-cell interaction is characterized by a prolonged incubation
period, without significant morphological and physiological changes of infected cells.
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A slow progression of cellular injury may take years and is followed by extensive cellular
injury and disease.
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Transforming Infections cs sl Js g3
DNA or RNA tumor viruses may mediate multiple changes that convert a normal cell into a
malignant one.
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RNA tumor viruses usually transform cells to a malignant phenotype by integrating their own
genetic material into the cellular genome and may also produce infectious progeny.
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DNA tumor virus infections are often cytocidal; thus transformation is associated with
abortive or restrictive infections in which few viral genes are expressed.
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Measles 4vaall a4
Measles virus is a paramyxovirus belonging to the genus Morbillivirus. It is a pleomorphic
virus ranging in diameter from 100 to 300 nm.
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As of 2015, there are 24 genotypes of measles virus with reference strains recognized by
WHO. Only six of the genotypes have been detected since 2011 .
dasall dalaie J8 (e Lgy o jine gz o OV pe dpaall (a9 b e L) 5 2 5324 llia < 2015 ple (e 1)lie)
2011 ale die 4l Ialai¥) (pe Jadh i GLES) &5 dallall
Most importantly, the genetic variation does not appear to be biologically significant, as all
genotypes are neutralized by measles vaccine-induced antibodies.
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Measles is caused by Morbillivirus that infects the respiratory system Symptoms start with
high fever, runny nose, cough, and red, watery eyes.
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Tiny white spots with bluish-white centers on a red background are found inside the mouth on
the inner lining of the cheek (Koplik’s spots) two-three days after the initial symptoms.
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The rash appears as flat red spots on the face at the hairline and spreads downward to the
neck, trunk, arms, legs, and feet Symptoms may appear 7 to 14 days after contact with the
virus
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Ear infection 2! & s
Bronchitis =5 il
Pneumonia .5 <l
Encephalitis ¢ Ll gl
Pregnancy problems (such as miscarriage, stillbirth, and premature delivery)
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Figure 1.1 Structure of measles virus

N PICN M H

EI 450 nt

Sequencing region for
genotype assignment

N, Nucleocapsid
P, Phosphoprotein
M, Matrix protein
F, Fusion protein
H, Hemagglutinin
L, Large protein

Fig. show measles virus structureisasll (us b dsy jelas

Measles virus is viable for less than 2 hours at ambient temperatures on surfaces and objects,
while the aerosolized virus remains infectious for 30 minutes or more.
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It is heat-labile and is inactivated after 30 minutes at 56°C. However, the virus appears to
survive freeze-drying relatively well and, when freeze-dried with a protein stabilizer, can
survive storage for decades at -70°C.
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The virus is inactivated by solvents, such as ether and chloroform, by acids (pH less than 5),
alkalis (pH greater than 10), and by UV and visible light. It is also susceptible to many
disinfectants, including 1% sodium hypochlorite, 70% alcohol and formalin.
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Transmission Measles virus is transmitted primarily by respiratory droplets or airborne spray
to mucous membranes in the upper respiratory tract or the conjunctiva.
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Common source outbreaks associated with airborne transmission of measles virus have been
documented. 2.4 Reservoir Humans are the only natural hosts of measles virus.
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Although monkeys may become infected, transmission among them in the wild does not
appear to be a mechanism by which the virus persists in nature.
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Incubation The incubation period is approximately 10-12 days from exposure to the onset of
fever and other unspecific symptoms, and 14 days (with a range of 7-18 days, and, rarely, as
long as 19-21 days) from exposure to the onset of rash.
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Communicability Measles can be transmitted from four days before rash onset (i.e., one to two
days before fever onset) to four days after rash onset. Infectivity is greatest three days before
rash onset. Measles is highly contagious.
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Secondary attack rates among susceptible household contacts have been reported to be 75%-
90%. Due to the high transmission efficiency of measles, outbreaks have been reported in
populations where only 3% to 7% of the individuals were susceptible.
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Whereas vaccination can result in respiratory excretion of the attenuated measles virus,
person-to-person transmission has never been shown.
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Immunity following natural infection is believed to be lifelong, and vaccination with measles
vaccine has been shown to be protective for at least 20 years
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PROTECT YOUR FAMILY FROM MEASLES(prevention) (ziell) <aildall e Silile s
The best way to protect your family from measles is to get vaccinated. Doctors recommend
that all children get the MMR shot and adults should get one if they didn’t have it as a child.
The MMR shot is safe and effective at preventing measles. It also protects against mumps and
rubella.
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What is the prevention of the measles? $dumasl) (e 4860 & L
The only way to prevent measles is to get the measles, mumps, and rubella (MMR) vaccine.
One MMR vaccine provides around 93 percent protection against measles.
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A second booster dose, which started to be recommended in 1990, helps to improve the
effectiveness of the measles vaccine to more than 97 percent
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The human immunodeficiency viruses 1 and 2 (HIV-1, HIV-2) originated from the simian
immunodeficiency viruses (SIVs) of primates. Thus, HIV-1 and HIV-2 each had a zoonotic
origin but now spread directly from human to human.
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HIV-1 was first isolated in 1983 and HIV-2 in 1986 and they represent two different
epidemics. The SIV of chimpanzees (SIVVcpz) gave rise to HIV-1 in humans, and the SIV of
the sooty mangabey monkey (SIVsm) to HIV-2 in humans.
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1- Itis still uncertain exactly how the transmission of these SIVs to humans occurred, but it
may have been during the hunting and preparation of these primates for food, by the
indigenous people of these areas in Central and Western Africa, where these primate species
live.
o8 Alac g anall (U Gy IS Ly oo il J) SV Jail das CaS d8all aa g e Sl e e JI Y
g et W 21531 038 Cum ¢ Ly 8 e g Jann s 3 Bhaliall a2gd bea) (Sl i (e #1380 il )
2-Studies using molecular clock evolutionary assumptions have suggested that the ancestor
virus for HIV-1 appeared in around 19313 and that of HIVV-2 in around 1940.4 After this
initial transmission event, it is likely individuals infected with these primate SIVs then
transmitted the human form of the viruses (HIV-1, HIV-2) to other people in their
communities, from where it spread, world-wide.
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HIV-1 and HIV-2, are members of the family of Retroviruses, in the genus of Lentiviruses.
Retroviruses have been found in various vertebrate species, associated with a wide variety of
diseases, in both animals and humans, The human immunodeficiency viruses are
approximately 100 nm in diameter.
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It has a lipid envelope, in which are embedded the trimeric transmembrane glycoprotein gp41
to which the surface glycoprotein gp120 is attached Within the viral core, lies 2 copies of the
~10 kilobase (kb) positive-sense, viral RNA genome
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The HIV strains in Group M are the ones mainly responsible for the HIVV/AIDS pandemic, and
they are so diverse that they have been sub classified into subtypes (or clades) A-K.
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This huge diversity of HIV-1 is important when diagnostic testing, treatment and monitoring
are applied as the results may differ between different subtypes or clades
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Stage 1: Acute primary infectionssladl 4 Y1 (s sasll ;] dla sl
The early symptoms of HIV can feel like having the flu. Around one to four weeks after
getting HIV, you may start to experience these flu-like symptoms. These normally don’t last
long (a week or two). You may only get some of the symptoms and some people don’t have
any symptoms at all.
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Symptoms can include: fever (raised temperature) rash sore throat swollen glands headache
upset stomach joint aches and pains muscle pain. These symptoms happen because your body
Is reacting to the HIV virus. Cells that are infected with HIV are circulating throughout your
blood system. ‘ ‘
3 &\MM ¢ Jdﬂ\ﬁ)ﬂc éhj\ c_wl.g_'m ¢ Lﬁlu‘ @H\ ¢ (EJ\F\&;JJ&@J\) GAAJ\ ua\ﬁY\Mu‘u&u
Ao liall Gal (a5 8 ae Jeliy clava (Y (il e V1 a2 Gaand DLl 8 YT 5 Jualiall 2V ¢ Baxall iyl jlaical
o) aldai el aas 8 4y il deliall (el (5 iy Adbiaall LOAY) s 4yl
In response, your immune system tries to attack the virus by producing HIV antibodies — this
process is called seroconversion. Timing varies but once you have HIV it can take your body
up to a few months to go through the seroconversion process. Having these symptoms alone
does not mean you definitely have HIV. ’
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The only way to know if you have HIV is by taking a test. HIV will not always show up in a
test at this early stage, and you may need to test again later to confirm your result (find out
more about ‘window periods’).
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In the early stages of infection, the amount of HIV in your blood is high and you’re more
likely to pass the virus onto others.
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Stage 2: The asymptomatic stage u=! el & s dla yall 12 dla 4l
Once a person has been through the acute primary infection stage and seroconversion process,
they can often start to feel better. In fact, HIV may not cause any other symptoms for up to 10
or even 15 years (depending on age, background and general health).
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However, the virus will still be active, infecting new cells and making copies of itself. HIV
can still be passed on during this stage. If left untreated, over time, HIV infection will cause
severe damage to the immune system.
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By the third stage of HIV infection a person’s immune system is severely damaged. At this
point, they’re more likely to get serious infections or diseases that the body would otherwise
be able to fight off.
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These infections are known as ‘opportunistic infections’. Symptoms can include: weight loss
chronic diarrhoea night sweats fever persistent cough mouth and skin problems regular
infections serious illness or disease
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can be transmitted through body fluids such as blood, plasma or serum, genital secretions and
transplanted organs such as kidney, bone and cornea; infection by artificial insemination has
been documented.
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Transmission via saliva and bite injuries has been reported in individual cases; recently a case
was reported from China .Open lesions can be points of entry for HIV.
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HIV infections through needle stick injury is possible because very small amounts of blood
are sufficient to infect a person, provided that virus titres are high and/or HIV-containing cells
are transmitted.
SSS5 13a 3 pall aall laS (¥ 3 ¥ A s Aba) JYA (e Ay plall Aeliall (a5 i (5 530 S gan (Kaall (4
Ao liall ali ug b o A sinal) LAY Jaiit 5l / 5 ddle Gyl &l e 058 0 da il ¢ pad (ol Al
Aoy




HIV can neither be transmitted by aerosols, social contacts and stings by insects or arthropods,
nor by food or water.
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Prevention of HIV/AIDS Y/ 4 bl de Liall (ads (s b (e 48
Protection from HIV begins with understanding how the virus is spread.
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-Use condoms, Male latex condoms are the most effective way to prevent HIV
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-Do not abuse alcohol or drugs. <l 5 Jsasll alad aac,
- You can use strategies such as never sharing needles. Health educations-
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Influenza viruses !5 sl cilu g
Influenza viruses belong to the Orthomyxoviridae family and are divided into types A, B and
C. Influenza types A and B are responsible for epidemics of respiratory illness that are often
associated with increased rates of hospitalization and death.
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Influenza type C is milder infection that does not cause epidemics, and does not therefore
have the severe public health impact of influenza types A and B.
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Symptoms o=l e

o fever s
chills 3_ =58
headache () glaa
muscle aches <Scasll oY
feeling tired and weak —axall y caaily | 2l
sneezing, and stuffy or runny nose- LSt sl ¥l sl g (yulaell
sore throat and cough- Juewdl 5 Galall Cledl)
Children may also have abdominal pain, nausea and vomiting. Influenza A is a bit like a
very bad cold, but a cold doesn’t usually cause aches and pains or a high fever.
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All influenza viruses are negative strand RNA viruses with a segmented genome. Influenza
type A and B viruses have 8 genes that code for 10 proteins, including the surface proteins
haem agglutinin (HA) and neuraminidase (NA).
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In the case of influenza type A viruses, further subdivision can be made into different
subtypes according to differences in these two surface proteins. To date, 16 HA subtypes and
9 NA subtypes have been identified.
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However, during the 20th century, the only influenza A subtypes that circulated extensively in
humans were A(HIN1); A(H1IN2); A(H2N2); and A(H3N2). All known. Subtypes of
influenza type A viruses have been isolated from birds and can affect a range of mammal
species.
%\g@\jémg\ca)ms\g;mA\)'s}xss‘g\ws;g;}n@c)ﬂ\&\)s‘y\mts‘w,&d\wﬂ\dms‘&';@}
Sl e gl Uoe a8 iy ma s 8 IS A (H3N2). 5 ¢ (H2N2) ¢ (HIN2) T ¢ A (HIND) 4
i) )53 (e de sane o S5 O Sy saall e A g sl e ) 33 slY)
As with humans, the number of influenza A subtypes that have been isolated from other
mammalian species is limited. Influenza type B viruses almost exclusively infect humans.
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The hallmark of human influenza viruses is their ability to undergo antigenic change which
occurs in the following two ways:
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- Antigenic drift — is a process of gradual and relatively continuous change in the viral HA and
NA proteins. It results from the accumulation of point mutations in the HA and NA genes
during viral replication.
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Both influenza type A and B viruses undergo antigenic drift, leading to new virus strains. The
emergence of these new strains necessitates the frequent updating of influenza vaccine virus
strains.
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Because antibodies to previous influenza infections may not provide full protection against the
new strains resulting from antigenic drift, individuals can have many influenza infections over




a lifetime -Antigenic shift — in addition to antigenic drift, influenza type A viruses can also
undergo a more dramatic and abrupt type of change called antigenic shift.
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By definition, a shift has occurred when an influenza type A virus emerges among humans
bearing either a HA protein or a combination of HA and NA proteins that have not been
circulating )
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Transmission of influenza 13 sl S

Influenza viruses are spread from infectious people to susceptible people through large virus-
containing droplets and aerosols that are produced by coughing, sneezing or talking. Less
commonly, influenza viruses may also be spread via contaminated fomites or by direct
touching.
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Children are an important factor in the spread of influenza within communities and within
households — influenza outbreaks among schoolchildren can herald the start of influenza
activity in a community. ,
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During some community outbreaks, illness rates among school-age children have been shown
to rise and decline earlier in the outbreak than the rates among adults.
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Households with young children have higher influenza illness rates overall and secondary
attack rates are higher in households where the index case is a young child.
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In addition to exposure to influenza in households, exposure to influenza in other closed
settings can also be associated with high attack rates.
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Reported examples include outbreaks in nursing homes and hospital wards (Arden et al.,
1995), among passengers on a cruise ship (Brotherton et al., 2003) and among adolescents in a
ski hostel (Lyytikainen et al., 1998).
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During the course of the 20th century three pandemics occurred:
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-1918-1919 — the “Spanish flu” A(HIN1) pandemic led to more than 40 million deaths
worldwide (Palese, 2004). Nearly half of these deaths were among people 2040 years
of age, and case-fatality rates of 30% were reported among pregnant women.
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-1957-1958 — the “Asian flu” A(H2N2) pandemic was associated with a total excess
mortality of more than 1 million deaths globally (Lipatov et al., 2004).
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-1968-1969 — despite the lack of well-established estimates, the global excess mortality
caused by the “Hong Kong flu” A(H3N2) pandemic has been calculated at around 1 million
(Lipatov et al., 2004).
sbs oo daalill il gl o8 dalladl 30 51 il a5 088 ¢ Al Il <l pagill ) Y] (e a2 ) (12 1968-1969 -
(2004 ¢« Gs5ATs <gill) (ale gais (HIN2) 1" sS gein | 33 51"

Influenza control and prevention e 438 gl 5 1 3 sliiY) Aadls
Influenza vaccines Annual vaccination is the primary means of reducing the impact of
seasonal influenza.
Ara gl 1 3518351 L e aall Lol Al gll g2 (5 gbeal) azadail) | 3 glASY) claldd
Vaccination is associated with reductions in:influenza-related respiratory illness and
physician visits among all age groups; hospitalizations and deaths among people at high
risk; otitis media among children;
€ 4y pand) CUBN arad Co s LakaY) il 3 g ) 3 UYL At al) sl Slgad) () pal 2ty pmdatl) o g
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Currently, seasonal influenza vaccines contain a trivalent mixture of inactivated strains
of the influenza viruses likely to circulate during the next influenza season.
i) 158 AT il g b (e Adlaral) CYMLA) (pa GBISEY DG e Ao A D gall ) 33 515 CilalB g gias
A 1 3 LAY o ga A W HLAGS) Jaing
Because influenza viruses are constantly changing, the seasonal influenza vaccines are
updated and administered annually to provide the necessary protection.
dland) b g1 G gles W 3Uae ) g dpan gall § 3 185N CLaLB) Euaad oy ¢ ) palaaly 5 1 33 IR cilia g g (Y ) S
AU
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Viral hepatitis describes a characteristic clinical syndrome resulting from necro-
inflammatory pathology of the liver that is caused by one of the recognized hepatitis
viruses.
gl il g b an] Lgaaey Al S Gilgal) Gl yal (8 AU B jraa & g je da Dl (gun gl 28 Glgal) sy
) ) Ad g al) 28
There are five established human hepatotropic hepatitis viruses: hepatitis A virus
(HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), hepatitis D virus (HDV), and
hepatitis E virus (HEV).
B 2l Glgall (g ¢ A (HAV) 281 Glgall (g b 1885all (5 pedial) 281 Gilgall cilia g o duad llin
E (HEV). 28l Glgil) Gug s « D (HDV) 28l Glgdll ug s « C (HCV) a8 gl (w2 ((HBV)

hepatitis B virus HBV 2SIl (gill (g 5

Hepatitis B virus genome double stranded circular DNA related to genus Orthohepadnavirus,
classified as part of the Hepadnaviridae family.

G sl 2SI Qleill (s 8 o sis DNA - (0 ¢ S aiaad) ¢ 281N Sl 38 (uing Jadi jo dliaall 53 30 (5 il
S Sl g b Alile,

Hepatitis B virus is a member of the Hepadnavirus family. The virus particle, called Dane
particle (virion), consists of an outer lipid envelope and an icosahedral nucleocapsid core
composed of protein. The nucleocapsid encloses the viral DNA.

A il o5 38 B (g pd Alile & gac s Hepadnavirus. o sS leis asens el ¢ (g il avea ¢ S5
(virion) sl aeadl GlaalS oS g damy (5 5 (e 458 20l S 518 5238 515 A 80 BDIE (e
sl

The outer envelope contains embedded proteins which are involved in viral binding of, and
entry into, susceptible cellswas originally recognized as the agent responsible for “serum
hepatitis”, the most common form of parenterally transmitted viral hepatitis, and an important
cause of acute and chronic infection of the liver.
A 5 L) Jsaall 5 Aol LAY s g pul) Jali yY) 4 @l LS Aaae clidig g e A Cadall (g sing
sl 2SI Ll o gad SV JSED 58 5 ¢ el sl el e s ase JalaS Jeal) o Lo oyl
2SI (8 (5530 (e el g aladl o g dl) 2SI gl Apliadl Lage L 5 ¢ (sl J saiall,

The incubation period of hepatitis B is variable with a range of 1 to 6 months.

A gl Al 58 B L gl 6 G 1 e sl s 5 e

Hepatitis B Virus
Baltimore Group VII (dsONA-RT)

Hepatitis B virus (HBV) figure show 2l gl (5 8 JSGN yelay
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HCV is a small, enveloped posmve single- stranded RNA virus that belongs to the
Flaviviridae family, genus Hepacivirus. Analysis of viruses from plasma and from cell culture
supernatant indicated that enveloped particles are icosahedral and 56-65 nm in diameter, while
and the viral core is about 45 nm.
o ¢ B yliaa Gl g yid alile LA\GAE.H‘M\MQ&E&SLU@B&\&J&A‘)MRNAU&})JB}AHCV
o ga sl g pdie b ddlaall Clagall Gf ) AN A8E Gl (g Lo 30 (e s g ) il Ll L Al (a5 58
el 45 (g Ao 5 il 8 sill Lain ¢ yie 535 65-56 La ki
Viral spikes on the membrane of the virion are about 6 nm and they are formed by
heterodimers of E1 and E2 glycoproteins and is classified into 7 genotypes.
5 BL A Sl i s nll 3 jlie Gunlie (e S8 Sl il 6 (GHlsa Gl sl e Ay pdll Sle il Jsha il
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The prevalence of chronic HCV infection globally is approximately 80 to 170 million , second
only to HBV. Chronic HCV infection is a leading cause of cirrhosis and HCC in the Western
world, and the most common indication for liver transplantation.
Jings ¢ Bsale 170 () 80 o s Lo allall (5 suse o (g all (nn 5 ) 280 gl (5 00 L) Jans &y
8 280 Gl e 20 il Tt 1 1 (g (e el S gl 6 g3 23 20 gl my Al Ayl
) Aklde) ) e b il ydsall SS1 oy adl allall

Glycoproteins

Structure of
Hepatitis C Virus

Hepatitis C virus (HCV) figure show (.~) b sl 2SI Al g b JSE e day
Hepatitis D virus (HDV) g2 28 Glgdl) (g
Hepatitis D virus (HDV) is an unusual, single-stranded, circular RNA virus with a number of
similarities to certain plant viral satellites and viroids.
M@@L&ﬂ\@jwam e ¢ ) gabi gle e s A RNA s 8 D (HDV) a8 Glgill g 8
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This virus requires hepadna virus helper functions for propagation in hepatocytes, and is an
important cause of acute and severe chronic liver damage in many regions of the world .
38l 5 Sal) 2SI CRll e o g 5 ¢ 2SI LA 3 AN Jal (e 2SH (a g el Cailda g g pdll 138 allady
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HDV
Figure show Hepatitis D virus (HDV) = 4S8 qilgill (u g b JS) qa g
Percutaneous Transmission HBV, HCV, HDV|
sl Gk e (50 2SI el (g b ¢ o 28T Ll g ¢ 2SI D) g 5
The transmission of HBV, HCV, and HDV is human to human, via percutaneous, sexual, or
vertical transmission.
Gaob oo ¢ o) G plas) (e Ji (50 2SI Ll (s g 8 ¢ 2SI Ll s g o 2SI il g b JUE)
(gosad) gl il ol alal)
There are no known animal or environmental reservoirs of the virus.
(oosll 485 yaa A o Al gon ledghue 3 g8 Y
The introduction of the HBV vaccine has had a dramatic impact on the reported incidence of
acute hepatitis B (AHB).
(AHB)sall B a8l cilgilly Lbay) Jans e 0f 586 HBV @ Jiay i<

Prevention of HBV, HCV, HDV,

Control of HDV infection can be achieved by targeting and limiting HBV infections. HBV
vaccination is therefore recommended to avoid HBV-HDV coinfection.
AN Lgie aall g B sl gl (a g b (5 g0 Calagind JBA (e (52 2SI gl a gy (5 520 e 3 plarll (Sa
1 A8 gl g e o D gl s g b A8 el (5 saall il B oSl il i aeailly i
There is no effective measure to prevent HDV infection of chronic HBV carriers, and
prevention of HBV-HDV superinfection can only be achieved through education to reduce
risk behaviors.
R V¢ el B sl gl (g b el (00 (HDV) 280 il G g (s 530 (e 85l Jlad i aa 0 Y
Ll 8 siaall LS Ll (e al Call JMA (g Y HBV-HDV (5 556 (ya il 5l (s

Hepatitis A virus (HAV) (Sbsl 2 Glgil) (g 8
Hepatitis A virus (HAV), classified as hepatovirus, is a small, unenveloped symmetrical RNA
virus which shares many of the characteristics of the picornavirus family, and is the cause of
infectious or epidemic hepatitis transmitted by the fecal-oral route.
& yidy Jilaie Cilia ye s RNA o 58 ¢ a8 Gas il e Caadl ¢ A (HAV) 28U gl (s
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o VPIE) (g sadll )l
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hepatitis E virus HEV ) Sb sl oSl Gleal) g yad
HEV is a small, non-enveloped virus with a 7.2 kb, positive-sense RNA genome Previously
classified in the Caliciviridae family, HEV has now been classified into the Hepeviridae
family (genus Orthohepevirus).
Sl s a8 Alle (3 ol laiama OIS ¢ by 1S 7.2 il () RNA s Cilie e jta (s 58 AHEV
). 5555l (uin Hepeviridae (Alile 4 oV HEV il 5 38 5 ¢ S
Hepatitis E virus (HEV), the most recently discovered hepatitis virus, causes an acute HAV-
like illness The first epidemic outbreak recorded was in 1955 .
b (e Gigan ¢Sl Gl Jlae (A A8LEIS) 3 (g b Caaal g 5 ¢ () (bl Sl gl (g by
1955 ale (8 alimas 5 by sl Il GlS sl 20 gl g iy
from a water-borne source. It had an impressively high mortality, particularly in pregnant
women in whom rates of acute liver failure were reported as high as 30%.
O g &8 M Jalsall eluall vie duala ¢ lae D e IS i o il sl Jame S Jle Haae (4
730 S daal s gaS L8 Y ama
In 1983, Russian virologist Mikhail Balayan confirmed the existence of a non-A, non-B
hepatitis transmitted via the fecal-oral route, by ingesting infected stool extracts and
developing an acute hepatitis himself.
Geob oo Jiin A B e ¢ A L 28U Sl dsa s Gl Jilaae sl s ) alle T ¢ 1983 ale
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Hepatitis E virus

Structural
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Fig. show HAV structureJs« gL
Transmission of HEV and HAV () 2SIl gl 5 12l Cilgal) Jual
They transmitted by Person-to-person transmission via the fecal-oral route is the primary
means of HAV and HEV transmission.

HEV. s HAV JEiY $ulu) dl sl 8 (5 saill 53l Gl jie AY (add e JEY 5yl oo Jii
Transmission occurs most frequently among close contacts in households, and can be
transmitted following ingestion of fecally contaminated water or food

Il sle sl sfalada Jsbif ey Jaiy ) S s ¢« I3l & Gadallaal) (g Sie JS0 (5 gaal) Jlal Chany

HEV and HAV prevention ¢ 4G )|
-Always wash your hands thoroughly after you come in contact with an infected person's
blood, stools, or other bodily fluid. o

A e i s 6T gl ) ) liadll (adlil) an diedle 22 Lailo s @by Just |
-Avoid unclean food and water. (pishaill e elall 5 aladall Cains,




The virus may spread quickly through day care centers and other places where people are in
close contact. To prevent outbreaks, wash hands well before and after each diaper change,
before serving food, and after using the restroom.
s Juail e (alad) e o5 A SLT (e a5 4 kel e Sl ST pe e Ao s o5 il i 8
pleall aladiul dey g aladall wandi 3 5 Waeg g Olaliall juad S 8 s by Jusd ] ¢ a pall (65 il
-Avoid raw shellfish. sl slaall cuias,
-Beware of sliced fruit that may have been washed in contaminated water. Travelers should
peel all fresh fruits and vegetables themselves.
il g ) 5 4S) ) qan i Cpp ilasall (e amy Ssle sle (8 Calut 28 (0S5 38 ) RS ) 5 e
peidily da Uall
-Do not buy food from street vendors. calilall delll (e aladall (5 135 Y,
-Use only carbonated bottled water for brushing teeth and drinking in areas where the water
may be unsafe. (Remember that ice cubes can carry infection.)
CliaSa o S Al yue olaall g 0585 28 ) glaliall 8 Ly g i) G Jath slanall 4y 3Ll olpall aasiia
(sl Jaa () (S Ll
-1f no water is available, boiling water is the best method for eliminating hepatitis A. Bringing
the water to a full boil for at least 1 minute generally makes it safe to drink.
o Ao sad JalSib el e o) T asl Gl e olasll 45, yha Juadl g elall e i ¢ elall jigiaae Ala b
ol Gl adeay (J8Y)
-Heated food should be hot to the touch and eaten right away.
sl e IS5 Ol 5 4l ie Bl aall aladall 0 5S5 O ey
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Coronaviruses Yg_sS b g é

Coronaviruses (CoVs) are important pathogens for human and vertebrates.
oy A g Gl dagall (il pa¥) Slissa (a4 (COVS) LigusS cibua g psd 2o
They can infect respiratory, gastrointestinal, hepatic, and central nervous system of
human, livestock, birds, bat, mouse, and many other wild animals
sl g Apdball g GLadBl 5 58 sal) uuanl) Slgall g 2N g panagh Slgadly oudill) Slgal) ol O (Ray
@AY A l) cil) gaal) e aaadl g LN g (Adladl)
human coronaviruses types & il Lis ) s il sy g 53l
-SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or SARS)
in southern China in 2002/2003.
2 (0ol sl e gl salal) il Slead) A 30Uial Cansall Uiy Uig 35S (s g ) dard sl Balad) dpudiil) 2a 50U
2003/2002 ple Gpall g
-human coronaviruses MERS-CoV (the beta coronavirus that causes Middle East Respiratory
Syndrome, or MERS) in the Arabian Peninsula in 2012 with even higher mortality
approaching 40%.
Lo 5 Gl e 33ie uany (53 Ui U5 )5S g i) Lo 5¥) 5l Uiy sS g nd Ayl Uis )5S Sibaa g 18
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-SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or COVID-19)
outbreak.

).LissS s sl ¢ 2019 Lis)sS (u s b (el Cannall 2aadl Ui ) oS g ) Ligy € gy o5
coronaviruses manifest rapid adaptation to new host receptors with the ability to overcome
interspecies barrier.
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general structure of human coronavirus s <l U sS (sl aladl Jgd)
Coronaviruses belongs to the subfamily Coronavirinae in the family of Coronaviridae and the
subfamily contains four genera:
sl e 8l Aladll (5 gint g s )5S g g Alile (AU )5S Guy b dae 8l Alpadl) ) Uiy 68 Sl g ol
rodlial day )
Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus. The genome
of CoVs (27-32 kb) is a single stranded positive-sense RNA (+ssRNA) which is larger than
any other RNA viruses.
COVS (27-32 psiun 5 8l sy sSULY (pug pubg ¢ Uig ) oSale (g yd ¢ Lig )5Sl (pog pab ¢ Wl Lig ) oI (pug 8
RNA &l s 38 (e s al il s b gl g 5T 585 (+ SSRNA) Geall o 50 230 s RNA 0 5k (<uls SIS
The nucleocapsid protein (N) formed the capsid outside the genome and the genome is further
packed by an envelope which is associated with three structural proteins: membrane protein
(M), spike protein (S), and envelope protein (E) .
AU Ja e Dl Aanul 53 Uadf o sianl Aignd iy 5 o siinll g Ha Al () olagustS 5518 53 ()l IS5
(B). ) (455 55 ¢ (S) b (45 33 ¢ (M) eliadl (5 50 :4adSs i g

Classification of coronaviruses| & s il g cdsicai

3 SAR SO
asiphacoronawvirus
BMERS-CoW
botacoronawirus
Hidowirales — Corcnaviridas e SARS-Ca-2
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Transmission of Coronaviruses Lq s <l g gé Jii
SARS-CoV in human is thought to arise from bat SARSr-CoV, with palm civets being
intermediate hosts. Direct transmission routes from bats to humans have also been postulated.
MERS-CoV, on the other hand, is thought to be transmitted to humans from infected
dromedary camels (Camelus dromedarius).
a3 LS Unps s lame Joaill 2l 311 5 58 ae « SARST-COV e Lty Jlsiy) 3 SARS-COV (5 (ol i
Ge ) ) Jiiiy MERS-CoV of il ¢ AT 4l (e ) ) (dliall (a8 pilae JUEE) § ke il il
(Camelus dromedarius).itaal = 21l Jlaal)
Interspecies transmission from zoonotic sources can occur by viral spillover events during
direct or indirect contact between humans and reservoir hosts. As a result of expanding human
activity and climate change, previously geographically restricted viruses and their reservoir or
intermediate hosts are continuously driven to new ecological niche with potential close human
contact.
el JuaiV) el g il Uil Calaal 3yl e aaall Al sn jalias e gl G JESYT dhany of (Say
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The outbreaks of the severe acute respiratory syndrome (SARS) in 2002/2003 and the Middle
East respiratory syndrome (MERS) in 2012 have demonstrated the possibility of animal-to-
human and human-to-human transmission of newly emerging CoVs.
* (MERS) 4zl dass 591 (3l A 3Ma 5 2003/2002 (o2 (L sbas) A sl 8ol dpuadiil] da D) a5 el
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Several clusters of pneumonia cases of unknown causes were reported in Wuhan city, Hubei
province, China, in December 2019. By epidemiological investigations, most of these patients
were related to the Huanan Seafood Wholesale Market.
Omall ¢ sa dadalia ¢ a5 diae Ay ra e QL (560 gl Yl (e e gana B2 e #O0Y) A
L onall Y Sl U 58 (3 gas (rpdasi e (om sl Y 58 alane (IS ¢ Al sl liisill A (e 2019 e b«
alaally
The causative agent of this pneumonia was confirmed as the severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), previously named 2019 novel coronavirus (2019-
nCoV), and the diseases was termed coronavirus disease-2019 (COVID-19).
Lo Dall) 2 Ui )€ sy A o) Baladl wiil) Sleadl 4o 30be 0 e (6 55 51 gtV 13 Cannall Jalad) ST a3
(LissS a3 8-2019) 2019 2aall Uig 58 (g b Wl o OIS (521 ¢ (LigysS (s -dan sl salal) dpuidil
(COVID-19) .2019- LissS s b (a e ausd pial Y e llal 5 ¢
Based on phylogenetic analysis, SARS-CoV-2 forms a distinct lineage with Bat-SARS-like
coronaviruses that belong to the order Nidovirales family Coronaviridae genus
Betacoronavirus SARS-CoV-2 shares 96.3%, 89%, and 82% nucleotide similarity with bat
CoV RaTG13, SARS-like CoV ZXC21, and SARS-CoV, respectively, which confirms its
zoonotic origin .

s Bat-SARS — Agad Uis )5S il g b 2 b ree A3 SARS-COV-2 JSy ¢ Sl Jidaill ) 13
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SARS-CoV-2 has a diameter of 60 nm to 140 nm and distinctive spikes, ranging from 9 nm to
12 nm, giving the virions the appearance of a solar corona.
¢ Fasil 12 () fasli 9 ez sl 5B ¢ 8 e jalues sia il 140 ) sia sl 60 oo SARS-COV-2 sk iy
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Through genetic recombination and variation, coronaviruses can adapt to and infect new
hosts. Bats are thought to be a natural reservoir for SARS-CoV-2.
G GRALEA (o aiad aaa Cpdiae ilal 5 ol U g S il g il (S ¢ al) Gl s S il sale ) DA
SARS-CoV-24 2nh
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Symptoms of COVID-19 388 (& y o2l £
-fever (up to 90% of patients) ==l (1 790 (S) (<)
- dry cough (60%-86%) 7.86- 7.60) —sla Jw)
- shortness of breath (53%-80%) 780- %53) (&l (3a)
- fatigue (38%) 7.38) =il
- nausea/vomiting or diarrhea (15%-39%), 739 - 715) Jsl sl 63/ i),
- myalgia (15%-44%).744- 7.15) Glac Ali),
Patients can also present with non classical symptoms, such as isolated gastrointestinal
symptoms.
Ay me 4y gre dpama pial el i ¢ 4SS e (al jely g edan O Wl (oaa all oSy
-Olfactory and/or gustatory dysfunctions have been reported in 64% to 80% of patients.
oAl 3o 780 A 764 sAAE A 5l / 5 dmiiadll & YN Ge §3LY) &
- Anosmia may be the sole presenting symptom in approximately 3% of patients.
2l 5 73 s Aam gl (a2l g ) (laas ()5S o8

Diagnosis of COVID-19 S (& s
-real-time reverse transcriptase- polymerase chain reaction (RT-PCR) assay
a6l uSall Judidiall 1 pradd gl Je & dlia
- high-throughput genome sequencing 4ty e a guall Judus
- serological evaluation of anti-viral immunoglobulin M (IgM) and G (1gG) antibodies.
s 5 all 33ladll G (1gG) 5 M (IgM) o= liall G 53 slall 3alcaall alua DU Liaall 2yl
-The lung X-ray (CXR) generally shows bilateral infiltrations but may be normal in the early
phase of the disease. ]
Al (e 8l Al yall & Gl 5% 38 (€05 i S L gae (CXRY) 40U Al 2aiY) el
-The chest CT scan. dskiall 2254 juall (asd

Transmission of COVID-19 (A8 sS Juil-
Transmission of SARS-CoV-2 Infection Epidemiologic data suggest that droplets expelled
during face-to face exposure during talking, coughing, or sneezing is the most common mode
of transmission.
sl a5l a5 il o Loyl oy ) <l hall o ) A sl clilul) 5 SARS-COV-2 s 52 Uil
JE L s Y AG jhll 4 Galaall g Jlad) ol Caaail)
Prolonged exposure to an infected person (being within 6 feet for at least 15 minutes) and
briefer exposures to individuals who are symptomatic (eg, coughing) are associated with
higher risk for transmission, while brief exposures to asymptomatic contacts are less likely to
result in transmission.
Ol 3l 8 B oyl g (JBY) e 388 15 30al I8 6 22y o) lan sl A gha <l il i il Jass
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Contact surface spread (touching a surface with virus on it) is another possible mode of
transmission. Transmission may also occur via aerosols (smaller droplets that remain
suspended in air), but it is unclear if this is a significant source of infection in humans outside
of a laboratory setting.
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Prevention of COVID-19 48 S (s 4,8 gl
-Practice social distancing --=Wia¥! s Lall 4 jlas
- Wash your hands <l Jue

- Wear a mask el il

- Restrict your travel & jiu s

- watch your symptoms <lal e ¥ 4l

Treatment of COVID-19 Sz

Note: According to the recommendation guideline the specialist doctor depend on the
patient's condition in treatment determination )
Z el a8 oy pall Al e Gaiiall Candall ading ¢ il i) cilald Y 88 g 1AL gl
Treatment may be: 3=l (< 38
Plasma and antibodies obtained from- the convalescent patients have been proposed for use in
treatment.
k) 8 Aalil) i ye (g Lo J sand) 5l sabiaal) slua s L 3001 alasial #1538
- Remdesivir _siasia
Is a nucleotide pro drug of an adenosine analog. It binds to the viral RNA-dependent RNA
polymerase and inhibits viral replication by terminating RNA transcription prematurely,(aged
>12 years and weighing >40 kg)
sl il (cun s il M) (55 5 manl Sl e s dai gy s0aY) i e a8 S ill e el 53 0
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vaccines <lalall)

The Pfizer-BioNTech, Moderna, AstraZeneca and Janssen (Johnson & Johnson) vaccines are
all authorized for use in Canada.
8 plaidll dad 5 Janssen (Johnson & Johnson) s S 3 sind 5b 0 se 5 3l el g ol Clalal puea
KX
You will be offered an mRNA vaccine (Pfizer and Moderna) o If you are age 12-29, getting
the Pfizer vaccine is preferentially recommended.
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