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An infection happens when a foreign organism enters a person's body and
causes harm.

The organism uses that person's body to sustain itself, reproduce, and
colonize. These infectious organisms are known as pathogens. Examples of
pathogens include bacteria, viruses, fungi, and prions. Pathogens can
multiply and adapt quickly.

Some infections are mild and barely noticeable, but others are severe and
life-threatening, and some are resistant to treatment. Infection can be
transmitted in a variety of ways. These include skin contact, bodily fluids,
contact with feces, airborne particles, and touching an object that an infected
person has also touched. How an infection spreads and its effect on the
human body depend on the type of agent.

The immune system is an effective barrier against infectious agents, but
colonies of pathogens may grow too large for the immune system to fight.
At this stage, infections become harmful. Many pathogens give off toxins
that trigger negative responses from the body.
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TYPES OF INFECTION | S HUT & UH

Bacteria, viruses, fungi, protozoa, parasites, and prions are different types
of pathogen. They vary in their size, shape, function, genetic content, and
how they act on the body. For example, viruses are smaller than bacteria
and they can enter a host and take over cells. However, bacteria can survive
without a host.

Treatment will depend on the type of pathogen. This article will focus on
the most common and deadly types of infection: bacterial, viral, fungal, and
prion.
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Viral infections are caused by a virus. Millions of types of virus are thought
to exist, but only 5,000 types have been identified. Viruses contain a small
piece of genetic code. They are protected by a coat of protein and fat.
Viruses invade a host and attach themselves to a cell. As they enter the cell,
they release genetic material. The genetic material forces the cell to
replicate, and the virus multiplies. When the cell dies, it releases new
viruses, and these go on to infect new cells.

Not all viruses destroy their host cell. Some of them change the function of
the cell. In this way, viruses such as human papillomavirus (HPV) or
Epstein-Barr virus (EBV) can lead to cancer by forcing cells to replicate in
an uncontrolled way.

Viruses target specific cells, such as those in the genitals or upper
respiratory tract. The rabies virus, for example, targets the nervous system.
Some viruses target skin cells, causing warts. Others target a wider range of
cells, leading to various symptoms. A flu virus can cause a runny nose,
muscle aches, and an upset stomach.

They can also target certain age groups, such as infants or young children.
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A virus may remain dormant for a period before multiplying again. The

person with the virus can appear to have recovered, but may get sick again

when the virus reactivates.

Here are some examples of viral infections:

— the common cold, mainly caused by the rhinovirus, coronavirus, and
adenovirus

— encephalitis and meningitis, caused by entero viruses and the herpes
viruses

— Warts and skin infections, caused by the human papillomaviruses (HPV)
and herpes simplex virus (HSV).

— gastroenteritis, caused by the novavirus

Other viral conditions include:

— Zika virus

— human immunodeficiency virus (HIV)
— hepatitis C

— polio
E— ]
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— influenza

— Dengue fever
— HINI1 swine flu
— Ebola
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Bacterial infections

Bacteria are single-celled microorganisms known as prokaryotes.

There are estimated to be at least one nonillion bacteria on Earth. A
nonillion is a one followed by 30 zeros. Much of Earth's biomass is made
up of bacteria.

Bacteria take three main shapes:

— Spherical: These are usually the simplest to treat and are known as cocci.
— Rod-shaped: These are called bacilli.

— Spiral: Coiled bacteria are known as spirilla. If the coil of a spirillus is

particularly tight, they are known as spirochetes.
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Bacteria can live in almost any kind of environment, from extreme heat to

intense cold, and some can even survive in radioactive waste.
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There are trillions of strains of bacteria, and few of these cause diseases in
humans. Some of them live inside the human body without causing harm,
for example in the gut or airways. Some "good" bacteria attack "bad"
bacteria and prevent them from causing sickness.
However, some bacterial diseases are deadly.
These include:
— cholera
— diphtheria
— dysentery
— bubonic plague
— pneumonia
— tuberculosis
— typhoid
— typhus
A person with a bacterial infection will often experience redness and heat,
swelling, fever, pain at the site of infection, and swollen lymph glands.
A bacterial infection is less likely to affect a wide area of the body than a
viral one.
Some examples of bacterial infections are:
— bacterial meningitis
— otitis media
— tuberculosis
— upper respiratory tract infection
— gastritis
— food poisoning
— eye infections
00 — sinusitis

— urinary tract infections



— skin infections

— sexually transmitted diseases

Most of these symptoms are caused by any type of bacteria, and some result
from a virus or fungal infection.

Bacterial infections can be treated with antibiotics, but some strains become

resistant and can survive the treatment.
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Fungal infection
Fungi reproduce by spreading spores.
A fungus is an often multi-
cellular parasite that can
decompose and then absorb
organic matter using an
enzyme.

They almost always

reproduce  through  the

spreading of single-celled spores, and the structure of a fungus is normally
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long and cylindrical with small filaments branching from the main body.
This structure 1s known as hypha.
There are approximately 51 million species of fungus.
Many fungal infections will appear in the upper layers of the skin, and some
progress to the deeper layers. Inhaled fungal spores can lead to systemic
fungal infections, such as thrush, or candidiasis. Systemic diseases affect
the whole body.
The body usually has a population of "good" bacteria that help to maintain
the balance of microorganisms in the intestines, mouth, vagina, and other
parts of the body.
If enough "good" bacteria are destroyed, for example, by overusing
antibiotics, fungi can grow and cause health problems for the host.
Those with a higher risk of developing a fungal infection include people
who:
— use strong antibiotics for a long time
— have a weakened immune system, due, for example, to HIV or AIDS,
diabetes, chemotherapy treatment, and those who have undergone a
transplant, as they take medications to prevent their body from rejecting
the new organ
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MODE OF INFECTION TRANSMISSION | JspHUI ¢ 1Afu==

Understanding how infectious pathogens spread is critical to preventing

infectious disease. Many pathogens require a living host to survive, while
others may be able to persist in a dormant state outside of a living host. But
having infected one host, all pathogens must also have a mechanism of
transfer from one host to another or they will die when their host dies.
Pathogens often have elaborate adaptations to exploit host biology,
behavior, and ecology to live in and move between hosts. Hosts have
evolved defenses against pathogens, but because their rates of evolution are
typically slower than their pathogens (because their generation times are
longer), hosts are usually at an evolutionary disadvantage. This section will
o explore where pathogens survive—both inside and outside hosts—and

vl some of the many ways they move from one host to another.
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Reservoirs and Carriers

For pathogens to persist over long periods of time they require reservoirs
where they normally reside. Reservoirs can be living organisms or
nonliving sites. Nonliving reservoirs can include soil and water in the
environment. These may naturally harbor the organism because it may grow
in that environment. These environments may also become contaminated
with pathogens in human feces, pathogens shed by intermediate hosts, or
pathogens contained in the remains of intermediate hosts.

A passive carrier is contaminated with the pathogen and can mechanically
transmit it to another host; however, a passive carrier is not infected. For
example, a health-care professional who fails to wash his hands after seeing
a patient harboring an infectious agent could become a passive carrier,
transmitting the pathogen to another patient who becomes infected.

By contrast, an active carrier is an infected individual who can transmit the

disease to others. An active carrier may or may not exhibit signs or
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symptoms of infection. For example, active carriers may transmit the
disease during the incubation period (before they show signs and
symptoms) or the period of convalescence (after symptoms have subsided).
Active carriers who do not present signs or symptoms of disease despite
infection are called asymptomatic carriers. Pathogens such as hepatitis B
virus, herpes simplex virus, and HIV are frequently transmitted by

asymptomatic carriers.
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— List some nonliving reservoirs for pathogens.

— Explain the difference between a passive carrier and an active carrier.
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Transmission

Regardless of the reservoir, transmission must occur for an infection to
spread. First, transmission from the reservoir to the individual must occur.
Then, the individual must transmit the infectious agent to other susceptible
individuals, either directly or indirectly. Pathogenic microorganisms
employ diverse transmission mechanisms.
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Contact Transmission

Contact transmission includes direct contact or indirect contact. Person-
to-person transmission is a form of direct contact transmission. Here the
agent is transmitted by physical contact between two individuals through
actions such as touching, kissing, sexual intercourse, or droplet sprays.
Direct contact can be categorized as vertical, horizontal, or droplet
transmission. Vertical direct contact transmission occurs when pathogens

are transmitted from mother to child during pregnancy, birth, or
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breastfeeding. Other kinds of direct contact transmission are called

horizontal direct contact transmission.
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Direct contact transmission of pathogens can accur through physical contact. Many pathogens require
contact with a mucous membrane 1o enter the body, bur the host may transfer the pathogen from another

point of contact (e.g., hand) to a mucows membrane (e.g., mouth or eve}

Indirect contact transmission involves inanimate objects called fomites
that become contaminated by pathogens from an infected individual or
reservoir. For example, an individual with the common cold may sneeze,
causing droplets to land on a fomite such as a tablecloth or carpet, or the
individual may wipe her nose and then transfer mucus to a fomite such as a
O doorknob or towel. Transmission occurs indirectly when a new susceptible

v=l host later touches the fomite and transfers the contaminated material to a
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susceptible portal of entry. Fomites can also include objects used in clinical
settings that are not properly sterilized, such as syringes, needles, catheters,
and surgical equipment.
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Fomites are noniiving objects that facilitate the indirect ransmission of pathogens. Contaminated

doorknobs, rowels, and syringes are all common examples of fomires

Vector Transmission

Diseases can also be transmitted by a mechanical or biological vector, an
animal (typically an arthropod) that carries the disease from one host to
another. Mechanical transmission is facilitated by a mechanical vector,
an animal that carries a pathogen from one host to another without being
infected itself. For example, a fly may land on fecal matter and later transmit

bacteria from the feces to food that it lands on; a human eating the food may
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then become infected by the bacteria, resulting in a case of diarrhea or
dysentery.
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STANDARD PRECAUTIONS AND PROCEDURES TO
RESTRICT THE SPREAD OF THE INFECTION | LEZ LD
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Infections begin when the body is invaded by microscopic organisms such
as bacteria, viruses, and parasites that do not naturally occur in the body.

w=] Skin infections are usually caused by three different types of germs
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including: bacterial, viral, and fungal. Many skin infections are mild and
can be cleared in a few days or weeks with home remedies or over-the-
counter medications. However, other infections require professional
medical attention because when left untreated, they can become severe. For
example, a skin infection that spreads to the bloodstream or bone can
become life threatening. By taking the proper precautions, one can learn

how to stop the spread of germs and reduce the likelihood of skin infections.
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Practicing Basic Hygiene

1. Keep your hands clean to reduce skin infections

One of the easiest ways to prevent the infection of skin is to practice good
hand hygiene such as washing your hands frequently. Alternatively, you can
use hand sanitizer when soap and water aren't available.

— Wash your hands frequently. After wetting hands and applying soap, rub

hands together for at least 20 seconds (or the time it takes to sing "Happy
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Birthday" twice). Be sure to rinse thoroughly with warm water. Dry
hands using a paper towel or air dryer.

— Use an alcohol-based hand sanitizer when soap and water aren't
accessible. After applying the sanitizer, rub hands together until they are

dry. Be sure to to 9\%

apply product to all

surfaces of the hand '\--__
. . . ; - -/.
including in between { N~
fingers. L >
\ ",,-'” \ ..
— In some public places, /../ { X e B
. e == 1 T
such as hospitals and T Z N
3 o B - \

. A ':u) 2

nursing homes, there W2 N\

is often a sanitary station where you can keep your hands clean. These
are usually foam-based sanitizers which sometimes have moisturizer in

them, too. Utilize these stations when you can.

ERRICIE TGN E RS |
1. @ & YhHUID! HH B & fol SugTelien! A1t 3

@l & YHHUH] Adh & YIS dUHH YUH § g oRpr  gril
D! TSl B 3NN AT IHIAIHEY F, 6 Y WGASAR T U -Tg
I8 1 ST 1Y YAfSIpT IUHNT R Thag |

- A BTipT SRR N A [BTfiep! Ifiel HRASIR UG & §Ie, HH JHH
20 9% A1 Q! 9R "SRG JaRG" TA9HY ) B g1 e (7Hus & Iy
DI RE AP RITR WP YORACR AT AGS TIRDBT YA HReh I
By

- ISR U SUAS TRleH WR IRTE TR 8Ty JAfeTRpT IUdNT He |
Sanitizerwa;aﬁ,ﬁ@%f qP grdieh! WWUF@IW CICHEED
1 GaAGIR ITG ! ANDHRAT YATHaDhL |




NVE Jurupy v p—

- SR 3R ARMTEH SR FUEAHSG R |, HRR Th AT
BidT § e 3T 37 BTl I 3@ Ihag 1A AMAIR R BIH-3eTRd
AFerETRee | e evl-e S8 HiserEwR M ST M9 STy aR wad
€ 37 RYAPT ITAT B

Moisturize dry skin. Although washing hands often helps reduce skin
infections, it can also lead to dry skin. Dry skin may result in cracks in the

skin, which can allow

bacteria to enter the cut. Use

a moisturizing lotion often to

prevent cracks and peeling of
the skin.
— Avoid lotions that have a

long list of ingredients

including many perfumes |

and fragrances. Plain
moisturizers such as petroleum jelly work best.
— As arule of thumb, creamy moisturizers tend to have more preservatives

so grease-based moisturizes tend to be more effective.
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Avoid contact with overly used surfaces. Some germs can survive on

surfaces anywhere from hours to days. By avoiding skin-to-skin contact

with surfaces like locker room floors and doorknobs, you can decrease your
chance of coming into contact with infectious germs.

— Clean or use a barrier (like gloves or napkins) when touching overly-
exposed surfaces. Items like restroom doors, restaurants menus, and cell
phones are full of bacteria. Avoiding direct contact with such items can
reduce the spread of germs.

— Sanitize surface areas
often by  using
household
disinfectants or wipes

such as Lysol.
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Avoid sharing personal items. Even though people are taught from a
young age that "sharing is caring," sharing personal hygiene items or items
that come into contact with bodily fluids can often lead to the transmission

of germs.

— Personal hygiene products always contain germs. Avoid sharing items
like make-up, hair brushes, towels, and deodorant. Never share

toothbrushes or razors.

— Sharing drinks and
eating utensils easily
spreads saliva which

is a common host of [

germs, |
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Avoiding Specific Infections
Know the different types of skin infections. The most common fungal
YY) skin infection is athlete's foot, the most common bacterial skin infection is

staph, and the most common viral skin infections include herpes simplex
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(cold sores) and rashes accompanied by viral infections. Knowing the
differences between the various types of infections can help you to know
the causes of each and how

to avoid them.
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Take care of your feet. Fungal infections usually take the form of "athlete’s
foot" because fungus tends to shed spores and the most common place for
this to occur is in shoes. Keeping your feet and shoes clean and dry, and

avoiding going barefoot can assist in reducing infections.

— Keep your feet as cool and dry as possible. Change socks often, and wear

shoes that breathe easily like leather as opposed to plastic.
— Avoid walking barefoot, especially on shared public surfaces such as at

the gym or the pool. Instead, wear slippers or place towels on the floor.
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Care for your skin. When skin is damaged, bacteria can cause infection
through untreated cuts and scrapes. Quickly clean and dress damaged skin
to avoid infection. Also, use sunblock and lotion as often as possible to
avoid damaging skin.

— Wash lacerations with soap and rinse thoroughly with water to clean the
area. Use tweezers to remove any foreign debris like dirt. Be sure to not
apply too much
pressure to avoid
pushing germs

into the cut.
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Boost your immune system. The immune system is a network of cells,

tissues, and organs that work together to protect the body. When your
immune system is weakened, your body is more susceptible to all
infections, especially viral infections. By getting the proper amount of rest
and nutrients you can avoid viral infections.

— Ensure the proper mix of nutrients. If you don't get enough vitamins and

minerals through diet, take a multivitamin that is high in nutrients like

vitamin C and D. = T
\\/.';'7’,1‘//;/4—' ;_—_\-(\ / o
— Try to get between 7 NN N

and 9 hours of sleep -

every night. /
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An infection happens when a foreign organism enters a person's body and
causes harm.

The organism uses that person's body to sustain itself, reproduce, and
colonize. These infectious organisms are known as pathogens. Examples of
pathogens include bacteria, viruses, fungi, and prions. Pathogens can
multiply and adapt quickly.

Some infections are mild and barely noticeable, but others are severe and
life-threatening, and some are resistant to treatment. Infection can be
transmitted in a variety of ways. These include skin contact, bodily fluids,
contact with feces, airborne particles, and touching an object that an infected
person has also touched. How an infection spreads and its effect on the
human body depend on the type of agent.

The immune system is an effective barrier against infectious agents, but
colonies of pathogens may grow too large for the immune system to fight.
At this stage, infections become harmful. Many pathogens give off toxins
that trigger negative responses from the body.

TS YHHUGIAT gold T faaxiioia foreft safed & IRR Aya=ra=ar g 3R
IHAPBT BRI ST 8

Si1d WP FT T, TR SUMARS! §H1E Gd fore 39 =afdq
B IRR BT IUIN AT 157 HehTHBoiaic] INTeD & U H S STl 5|
MR 3% iR Iohde |

F BUBAG D R GR&GAUAM Hg gidg , Afe1ard TRSHR S
GRATH Bldg, 3R $ FITAR & o UfeRieh gIag I HehHuihgy idig
HaRdfear o Gebdl 138 @l U, ARG IRl vard, 7d, IgHsdd
UG 1Y U, 3R Bt sfissiaesd! g Hran Iwhftaafa ot g aeIves




03

i b 1 [t ot Pt

TpHUIG b TdTg 3R AT TR TR BT THIG Toich UHR W AR
gl

UfoReT YUITeh TehHbUoickh  fIaTh T UHTAT S18T 8, Afp-TUlaRam Jomei!
& fIEATedie! JuMAREgd Sl 8l udhdl ¢ 59 WR IR, YHWT SRS
B eI Ps oD e Uil B BIg g ol IRR A TPRIHAD
PINERIEICARIGES]

TYPES OF INFECTION | S HUT & UH

Bacteria, viruses, fungi, protozoa, parasites, and prions are different types
of pathogen. They vary in their size, shape, function, genetic content, and
how they act on the body. For example, viruses are smaller than bacteria
and they can enter a host and take over cells. However, bacteria can survive
without a host.

Treatment will depend on the type of pathogen. This article will focus on
the most common and deadly types of infection: bacterial, viral, fungal, and
prion.
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Viral infections
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Viral infections are caused by a virus. Millions of types of virus are thought
to exist, but only 5,000 types have been identified. Viruses contain a small
piece of genetic code. They are protected by a coat of protein and fat.
Viruses invade a host and attach themselves to a cell. As they enter the cell,
they release genetic material. The genetic material forces the cell to
replicate, and the virus multiplies. When the cell dies, it releases new
viruses, and these go on to infect new cells.

Not all viruses destroy their host cell. Some of them change the function of
the cell. In this way, viruses such as human papillomavirus (HPV) or
Epstein-Barr virus (EBV) can lead to cancer by forcing cells to replicate in
an uncontrolled way.

Viruses target specific cells, such as those in the genitals or upper
respiratory tract. The rabies virus, for example, targets the nervous system.
Some viruses target skin cells, causing warts. Others target a wider range of
cells, leading to various symptoms. A flu virus can cause a runny nose,
muscle aches, and an upset stomach.

They can also target certain age groups, such as infants or young children.
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A virus may remain dormant for a period before multiplying again. The

person with the virus can appear to have recovered, but may get sick again

when the virus reactivates.

Here are some examples of viral infections:

— the common cold, mainly caused by the rhinovirus, coronavirus, and
adenovirus

— encephalitis and meningitis, caused by entero viruses and the herpes
viruses

— Warts and skin infections, caused by the human papillomaviruses (HPV)
and herpes simplex virus (HSV).

— gastroenteritis, caused by the novavirus

Other viral conditions include:

— Zika virus

— human immunodeficiency virus (HIV)
— hepatitis C

— polio
E— ]
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— influenza

— Dengue fever
— HINI1 swine flu
— Ebola
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Bacterial infections

Bacteria are single-celled microorganisms known as prokaryotes.

There are estimated to be at least one nonillion bacteria on Earth. A
nonillion is a one followed by 30 zeros. Much of Earth's biomass is made
up of bacteria.

Bacteria take three main shapes:

— Spherical: These are usually the simplest to treat and are known as cocci.
— Rod-shaped: These are called bacilli.

— Spiral: Coiled bacteria are known as spirilla. If the coil of a spirillus is

particularly tight, they are known as spirochetes.
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Bacteria can live in almost any kind of environment, from extreme heat to

intense cold, and some can even survive in radioactive waste.
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There are trillions of strains of bacteria, and few of these cause diseases in
humans. Some of them live inside the human body without causing harm,
for example in the gut or airways. Some "good" bacteria attack "bad"
bacteria and prevent them from causing sickness.
However, some bacterial diseases are deadly.
These include:
— cholera
— diphtheria
— dysentery
— bubonic plague
— pneumonia
— tuberculosis
— typhoid
— typhus
A person with a bacterial infection will often experience redness and heat,
swelling, fever, pain at the site of infection, and swollen lymph glands.
A bacterial infection is less likely to affect a wide area of the body than a
viral one.
Some examples of bacterial infections are:
— bacterial meningitis
— otitis media
— tuberculosis
— upper respiratory tract infection
— gastritis
— food poisoning
— eye infections
00 — sinusitis

— urinary tract infections



— skin infections

— sexually transmitted diseases

Most of these symptoms are caused by any type of bacteria, and some result
from a virus or fungal infection.

Bacterial infections can be treated with antibiotics, but some strains become

resistant and can survive the treatment.
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Fungal infection
Fungi reproduce by spreading spores.
A fungus is an often multi-
cellular parasite that can
decompose and then absorb
organic matter using an
enzyme.

They almost always

reproduce  through  the

spreading of single-celled spores, and the structure of a fungus is normally
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long and cylindrical with small filaments branching from the main body.
This structure 1s known as hypha.
There are approximately 51 million species of fungus.
Many fungal infections will appear in the upper layers of the skin, and some
progress to the deeper layers. Inhaled fungal spores can lead to systemic
fungal infections, such as thrush, or candidiasis. Systemic diseases affect
the whole body.
The body usually has a population of "good" bacteria that help to maintain
the balance of microorganisms in the intestines, mouth, vagina, and other
parts of the body.
If enough "good" bacteria are destroyed, for example, by overusing
antibiotics, fungi can grow and cause health problems for the host.
Those with a higher risk of developing a fungal infection include people
who:
— use strong antibiotics for a long time
— have a weakened immune system, due, for example, to HIV or AIDS,
diabetes, chemotherapy treatment, and those who have undergone a
transplant, as they take medications to prevent their body from rejecting
the new organ
B GrAspHT
% i & @ g4: SuA a8l
TP HIb RR Ig-JAURoIa! BT g il faered o Taval g 3R bR ¢ SrgH
1 SN Hb B UG HI AR P HHell 5|
J TTHIT ST Uhd-Id ard WRIP YIR & H1eqH W THSAGT B 8, 3R
TP Hadh & I GHHI TRR I ARSI S B ghop AU HHAR W
il SR SATHREI 81 38 W1 Pl FTSWHI b FU H ST Sl 5 |
Had B R 51 FAfera vemforai §




-

3 U TAGHHUIED Bl S WRaAH s &7, 3R o 39ed Wiy wifd
PIRTRE B ITASRIY Reffie & TaIdHug I6bdr 8, S |, a1
¥ fefeenfay IRrefie Saia Rk &) gHIfidd ol €1

IR T AR W "B SFARATHT Saret giclt 8 S 3, e, D 3R
IR F 3 RH gerAoiarr Tgermh! §TY 4 B Aeg Bl g

Ife Tafe " SaT" SaINaT T8 B 9 &, 3aTex0l & o, ¥ Sariifedgansit
BT IUAITT PP, HIDb §¢ Yhd! ¢ AR ASEMP (AU Weg T Uareh
o gl

T TTRIh U [T & 3o SIRIH aTal AFTIE o ST =T g ol

- AT TP Tl CaRNfehEarsiial IudNT &

- U% HHOIR TRRET YOl g, Samexvl & g, Tasmsd a1 Ugy, AYwE,
DHIARURTER |, 3R S @ JARII § ToR g 5, Fifbd 30 IRR B!
T STH! WIS TR F Ah & o gaT Aed |

MODE OF INFECTION TRANSMISSION | JspHUI ¢ 1Afu==

Understanding how infectious pathogens spread is critical to preventing

infectious disease. Many pathogens require a living host to survive, while
others may be able to persist in a dormant state outside of a living host. But
having infected one host, all pathogens must also have a mechanism of
transfer from one host to another or they will die when their host dies.
Pathogens often have elaborate adaptations to exploit host biology,
behavior, and ecology to live in and move between hosts. Hosts have
evolved defenses against pathogens, but because their rates of evolution are
typically slower than their pathogens (because their generation times are
longer), hosts are usually at an evolutionary disadvantage. This section will
o explore where pathogens survive—both inside and outside hosts—and

vl some of the many ways they move from one host to another.
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Reservoirs and Carriers

For pathogens to persist over long periods of time they require reservoirs
where they normally reside. Reservoirs can be living organisms or
nonliving sites. Nonliving reservoirs can include soil and water in the
environment. These may naturally harbor the organism because it may grow
in that environment. These environments may also become contaminated
with pathogens in human feces, pathogens shed by intermediate hosts, or
pathogens contained in the remains of intermediate hosts.

A passive carrier is contaminated with the pathogen and can mechanically
transmit it to another host; however, a passive carrier is not infected. For
example, a health-care professional who fails to wash his hands after seeing
a patient harboring an infectious agent could become a passive carrier,
transmitting the pathogen to another patient who becomes infected.

By contrast, an active carrier is an infected individual who can transmit the

disease to others. An active carrier may or may not exhibit signs or
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symptoms of infection. For example, active carriers may transmit the
disease during the incubation period (before they show signs and
symptoms) or the period of convalescence (after symptoms have subsided).
Active carriers who do not present signs or symptoms of disease despite
infection are called asymptomatic carriers. Pathogens such as hepatitis B
virus, herpes simplex virus, and HIV are frequently transmitted by

asymptomatic carriers.
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— List some nonliving reservoirs for pathogens.

— Explain the difference between a passive carrier and an active carrier.
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Transmission

Regardless of the reservoir, transmission must occur for an infection to
spread. First, transmission from the reservoir to the individual must occur.
Then, the individual must transmit the infectious agent to other susceptible
individuals, either directly or indirectly. Pathogenic microorganisms
employ diverse transmission mechanisms.
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Contact Transmission

Contact transmission includes direct contact or indirect contact. Person-
to-person transmission is a form of direct contact transmission. Here the
agent is transmitted by physical contact between two individuals through
actions such as touching, kissing, sexual intercourse, or droplet sprays.
Direct contact can be categorized as vertical, horizontal, or droplet
transmission. Vertical direct contact transmission occurs when pathogens

are transmitted from mother to child during pregnancy, birth, or
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breastfeeding. Other kinds of direct contact transmission are called

horizontal direct contact transmission.
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Direct contact transmission of pathogens can accur through physical contact. Many pathogens require
contact with a mucous membrane 1o enter the body, bur the host may transfer the pathogen from another

point of contact (e.g., hand) to a mucows membrane (e.g., mouth or eve}

Indirect contact transmission involves inanimate objects called fomites
that become contaminated by pathogens from an infected individual or
reservoir. For example, an individual with the common cold may sneeze,
causing droplets to land on a fomite such as a tablecloth or carpet, or the
individual may wipe her nose and then transfer mucus to a fomite such as a
O doorknob or towel. Transmission occurs indirectly when a new susceptible

v=l host later touches the fomite and transfers the contaminated material to a
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susceptible portal of entry. Fomites can also include objects used in clinical
settings that are not properly sterilized, such as syringes, needles, catheters,
and surgical equipment.
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Fomites are noniiving objects that facilitate the indirect ransmission of pathogens. Contaminated

doorknobs, rowels, and syringes are all common examples of fomires

Vector Transmission

Diseases can also be transmitted by a mechanical or biological vector, an
animal (typically an arthropod) that carries the disease from one host to
another. Mechanical transmission is facilitated by a mechanical vector,
an animal that carries a pathogen from one host to another without being
infected itself. For example, a fly may land on fecal matter and later transmit

bacteria from the feces to food that it lands on; a human eating the food may
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then become infected by the bacteria, resulting in a case of diarrhea or
dysentery.
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STANDARD PRECAUTIONS AND PROCEDURES TO
RESTRICT THE SPREAD OF THE INFECTION | LEZ LD
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Infections begin when the body is invaded by microscopic organisms such
as bacteria, viruses, and parasites that do not naturally occur in the body.

w=] Skin infections are usually caused by three different types of germs
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including: bacterial, viral, and fungal. Many skin infections are mild and
can be cleared in a few days or weeks with home remedies or over-the-
counter medications. However, other infections require professional
medical attention because when left untreated, they can become severe. For
example, a skin infection that spreads to the bloodstream or bone can
become life threatening. By taking the proper precautions, one can learn

how to stop the spread of germs and reduce the likelihood of skin infections.
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Practicing Basic Hygiene

1. Keep your hands clean to reduce skin infections

One of the easiest ways to prevent the infection of skin is to practice good
hand hygiene such as washing your hands frequently. Alternatively, you can
use hand sanitizer when soap and water aren't available.

— Wash your hands frequently. After wetting hands and applying soap, rub

hands together for at least 20 seconds (or the time it takes to sing "Happy
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Birthday" twice). Be sure to rinse thoroughly with warm water. Dry
hands using a paper towel or air dryer.

— Use an alcohol-based hand sanitizer when soap and water aren't
accessible. After applying the sanitizer, rub hands together until they are

dry. Be sure to to 9\%

apply product to all

surfaces of the hand '\--__
. . . ; - -/.
including in between { N~
fingers. L >
\ ",,-'” \ ..
— In some public places, /../ { X e B
. e == 1 T
such as hospitals and T Z N
3 o B - \

. A ':u) 2

nursing homes, there W2 N\

is often a sanitary station where you can keep your hands clean. These
are usually foam-based sanitizers which sometimes have moisturizer in

them, too. Utilize these stations when you can.
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Moisturize dry skin. Although washing hands often helps reduce skin
infections, it can also lead to dry skin. Dry skin may result in cracks in the

skin, which can allow

bacteria to enter the cut. Use

a moisturizing lotion often to

prevent cracks and peeling of
the skin.
— Avoid lotions that have a

long list of ingredients

including many perfumes |

and fragrances. Plain
moisturizers such as petroleum jelly work best.
— As arule of thumb, creamy moisturizers tend to have more preservatives

so grease-based moisturizes tend to be more effective.
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Avoid contact with overly used surfaces. Some germs can survive on

surfaces anywhere from hours to days. By avoiding skin-to-skin contact

with surfaces like locker room floors and doorknobs, you can decrease your
chance of coming into contact with infectious germs.

— Clean or use a barrier (like gloves or napkins) when touching overly-
exposed surfaces. Items like restroom doors, restaurants menus, and cell
phones are full of bacteria. Avoiding direct contact with such items can
reduce the spread of germs.

— Sanitize surface areas
often by  using
household
disinfectants or wipes

such as Lysol.
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Avoid sharing personal items. Even though people are taught from a
young age that "sharing is caring," sharing personal hygiene items or items
that come into contact with bodily fluids can often lead to the transmission

of germs.

— Personal hygiene products always contain germs. Avoid sharing items
like make-up, hair brushes, towels, and deodorant. Never share

toothbrushes or razors.

— Sharing drinks and
eating utensils easily
spreads saliva which

is a common host of [

germs, |
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Avoiding Specific Infections
Know the different types of skin infections. The most common fungal
YY) skin infection is athlete's foot, the most common bacterial skin infection is

staph, and the most common viral skin infections include herpes simplex
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(cold sores) and rashes accompanied by viral infections. Knowing the
differences between the various types of infections can help you to know
the causes of each and how

to avoid them.
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Take care of your feet. Fungal infections usually take the form of "athlete’s
foot" because fungus tends to shed spores and the most common place for
this to occur is in shoes. Keeping your feet and shoes clean and dry, and

avoiding going barefoot can assist in reducing infections.

— Keep your feet as cool and dry as possible. Change socks often, and wear

shoes that breathe easily like leather as opposed to plastic.
— Avoid walking barefoot, especially on shared public surfaces such as at

the gym or the pool. Instead, wear slippers or place towels on the floor.
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Care for your skin. When skin is damaged, bacteria can cause infection
through untreated cuts and scrapes. Quickly clean and dress damaged skin
to avoid infection. Also, use sunblock and lotion as often as possible to
avoid damaging skin.

— Wash lacerations with soap and rinse thoroughly with water to clean the
area. Use tweezers to remove any foreign debris like dirt. Be sure to not
apply too much
pressure to avoid
pushing germs

into the cut.
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Boost your immune system. The immune system is a network of cells,

tissues, and organs that work together to protect the body. When your
immune system is weakened, your body is more susceptible to all
infections, especially viral infections. By getting the proper amount of rest
and nutrients you can avoid viral infections.

— Ensure the proper mix of nutrients. If you don't get enough vitamins and

minerals through diet, take a multivitamin that is high in nutrients like

vitamin C and D. = T
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— Try to get between 7 NN N

and 9 hours of sleep -

every night. /
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