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Introduction

Our EMS vehicles are rolling emergency rooms that make house calls multiple times a day.
In years past we worried about infectious disease transmission, but in today's world we
must stop and not only be patient advocates, but protect ourselves.

Infectious disease is defined as an illness resulting in exposure to a pathogenic microbial.
Most of these germs are invisible to the human eye and can infect you before you are even
aware that you are getting exposed. From airborne viruses to injected bloodborne
pathogens, the danger's that come with medical response are everywhere. You must always
treat what you can and cannot see and what you do and do not know about.

Given this concern about infectious diseases, how can you—as an EMS provider—recognize
infectious disease, treat your patients properly and keep yourself safe? This course deals
with these topics.

Before You Begin

This is a continuing education and recertification course for EMTs. It covers fundamental
EMT-Basic concepts and terminology as well as advanced material. We highly recommend
completing the case studies and practice exam before completing the exam.

We also recommend that you review an EMT textbook chapter covering work safety issues
as a refresher before taking the exam; for example: Chapter 2 - Workforce Safety and
Wellness in Emergency Care and Transportation of the Sick and Injured, 10th edition
(AAOS) or Brady Emergency Care, 12 Edition, Section 1, Part 2, The Well-being of the
EMT.

Practical Skills and Learning Outcomes

There is a practical skills assessment for this course in which you must demonstrate proper
donning and doffing of PPE. In addition, you should demonstrate knowledge of the material
by being vigilant in use of universal precautions, use of personal protective equipment and
body substance isolation precautions on every call.

A checklist is provided that documents annual review of your agency’s exposure control
plan.

Objectives
After completing CBT 621 you will be able to:

Practical
1. Don and doff your PPE in the proper sequence
2. Take appropriate measures to protect yourself against infectious diseases

Learning Outcomes

1. Identify the types of PPE and how and when they should be applied.

2. Identify the characteristics infectious diseases that are a threat to EMS providers.
(HEPC, HBV)

3. Describe the appropriate measures for protecting yourself against infectious diseases

obtaining 3 of 3 test items correct.

Explain the appropriate actions to take for exposure to an infectious disease.

Explain the purpose of PEP

Distinguish between the infectious diseases EMS providers can encounter.

ouk
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Terms

Antibodies — Proteins made by the immune system that have a memory for an invading
virus and help recognize and destroy future invasions by that virus.

Antibiotic — Medicine or drug that is effective in killing bacteria or inhibiting their growth.

Bacteria — A single-celled, microscopic organism that can cause damage to the body's
cells. They multiply very quickly by dividing.

Body Substance Isolation (BSI) — An infection control practice that assumes all body
substances including blood, urine, saliva, feces, tears, etc., are potentially infectious.

Epidemic — An outbreak of a contagious disease that spreads among many individuals in
an area or a population at the same time.

MRSA — Methicillin-resistant Staphylococcus aureus is a type of staphylococcus or "staph"
bacteria that is resistant to many antibiotics.

Pandemic — An outbreak of a contagious disease that affects an entire population over a
wide geographical area. A pandemic affects a far higher number of people and a much
larger region than an epidemic.

Parasite — An organism that grows, feeds, and is sheltered on or in a different organism
while contributing nothing to the survival of its host.

Pathogen — An agent that causes disease such as a bacterium, virus or fungus.

Personal protective equipment (PPE) - Specialized clothing or equipment worn for
protection against health and safety hazards.

Universal precautions - Infection control measures that reduce the risk of transmission of
pathogens through exposure to blood or specific body fluids.

Vaccine — A preparation of a weakened or disabled virus that stimulates antibody
production and provides immunity when injected into the body.

Virus — A very small agent made of genetic information (RNA or DNA) surrounded by a
protein coat. It cannot reproduce on its own but must take over a living cell to multiply.
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PPE
Personal Protective Equipment (PPE)

Infectious diseases are becoming more prevalent in the daily activities of all EMS providers.
Nowadays, you need to treat every scene that has a potentially infectious patient as a
biological hazmat. To help avoid infection from fluids and airborne particles, you need to
wear personal protective equipment or PPE, decontaminate equipment and surfaces after
use and wash your hands frequently.

Types of PPE

Personal protective equipment is any type of specialized clothing, barrier product or
breathing device used to protect workers from serious injuries or illnesses while doing their
jobs.

PPE includes fit-tested masks (such as N95 and N100 masks), eye protection (such as

glasses, face shields and goggles), gowns (or suits) and gloves. You must wear full PPE with
any patient who is potentially infectious, especially those with a fever or cough.

Donning PPE

Put on your PPE before you enter the patient area. The sequence for donning PPE is MEGG:

1. Mask
2. Eye protection
3. Gown
4. Gloves

If there is a potential for splash of blood, vomit or other fluids, the minimum PPE should
include eye protection, gown and gloves.

Doffing PPE

Remove your PPE once you have completed a call and left the patient area. Be
careful not to contaminate yourself while taking it off.

To remove PPE, reverse the order that you put it on:

Gloves

Gown - handwashing min 20 sec
Eye protection

Mask - handwashing min 20 sec

DWNR

You should wash your hands for a minimum of 20 seconds after removing your gown and
after removing your mask.

Handwashing is Vital

Washing your hands is the single most effective way to prevent the spread of disease.
Wash your hands with soap and water for at least 20 seconds or with waterless alcohol gel
hand cleaner after all patient contact, even if you wore gloves.
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Equipment Decontamination

Decontaminating equipment is an important step in protecting yourself and others from
infectious diseases. “Cleaning” means removing visible contamination such as blood.
“Disinfecting” means wiping a clean surface with a disinfecting solution. You should clean
first and then disinfect.

After completing a call involving an infectious patient, you must decontaminate everything
you touched including:

Equipment that was exposed or cross-contaminated
Outside of kits

Stethoscopes

Radios

AEDs, etc.

After you transport a patient, decontaminate the inside of your rig before putting it back in
service. Be sure to decontaminate the steering wheel, door handles, radio handset,
clipboard, headsets, gurney, etc. When you return to your station carry out a more
thorough decontamination as needed or as directed by department policy.

Wear new gloves while decontaminating equipment.
Wear clean eye protection and mask if there is splash risk or vapors.
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Infectious Diseases
MRSA

In the last ten years, the number of hospital- and community-acquired MRSA infections has
risen. Because MRSA can be transmitted from surfaces to people and from person to
person, the increase in incidence has led to concern for first responders, including police,
firefighters and emergency medical personnel. EMS personnel interact with both hospital
and community populations as part of their job and have the potential to be exposed to
MRSA as part of their daily duties.

Staphylococcus aureus, often referred to simply as "staph," is a type of bacteria commonly
carried on the skin or in the nose of healthy people. Staph bacteria are one of the most
common causes of skin infections. MRSA refers to types of staph that are resistant to an
antibiotic called methicillin and related antibiotics. This means that infections with the
bacteria do not respond to some of the antibiotics that are commonly used against staph
infections. MRSA is transmitted most frequently by direct skin-to-skin contact or contact
with shared items or surfaces that have come into contact with someone else's infection.

Photo Credit: Gregory Moran, M.D.

MRSA infections can occur in any geographic location and anywhere on a person’s body and
can affect anyone. Historically, MRSA infections occurred in hospitalized patients, but now
these infections are common in the community. The biggest risk factor for MRSA infection is
open or broken skin (such as a wound); however, MRSA infections can occur even on areas
of the skin where there is no obvious wound or break in the skin.

Patients in healthcare facilities have weakened immune systems and undergo
procedures (such as surgery) or have catheters inserted into the skin that make it easier for
MRSA to get into the body. When patients get MRSA in healthcare facilities, the infections
tend to be severe. Common infections include surgical wound infections, urinary tract
infections, bloodstream infections, and pneumonia

MRSA is widespread in the community and therefore, anyone is at risk. Most people
who get MRSA in the community get infections of the skin. Factors associated with the
spread of MRSA skin infections include: close skin-to-skin contact, openings in the skin such
as cuts or abrasions, contaminated items and surfaces, crowded living conditions, and poor
hygiene. People may be more at risk in locations where these factors are common,
including: athletic facilities, dormitories, military barracks, correctional facilities, and
daycare centers.
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Elaboration — University of Washington Study

UW Study influences Disinfection Protocols

Professor Marilyn Roberts and her team looked at MRSA contamination in fire stations and
determined which locations were most likely to be contaminated. The study was conducted
to improve decontamination of the station and truck environmental surfaces and to use the
information to develop and distribute educational materials on best practices for disinfection
protocols.

MRSA Exposure and Firefighters — University of Washington (external website)

A number of recommendations have been proposed based on her study. You can find this
checklist on the EMS Online Downloads page.

Transmission

Found commonly on human skin, in the nose and throat and, less commonly, in the
colon and in urine
Can infect other tissues when skin or mucosal lining have been breached

Occupational Exposure

Can be spread through contact with pus from an infected wound, skin-to-skin contact
with an infected person, and contact with objects such as towels, sheets, or clothing
used by an infected person.

Prehospital Presentation

Staph infections, including MRSA, generally start as small red bumps that resemble
pimples, boils, or spider bites

Can quickly turn into deep, painful abscesses

Can also burrow deep into the body, causing potentially life-threatening infections in
bones, joints, surgical wounds, the bloodstream, heart valves, and lungs.

Prevention
The key to preventing MRSA infections is for everyone to practice good hygiene:

1. Keep your hands clean by washing thoroughly with soap and water or using an alcohol-
based hand rub.

2. Keep cuts and scrapes clean and covered with a bandage until healed.

3. Avoid contact with other people’s wounds or bandages.

4. Avoid sharing personal items such as towels or razors.

Wear a gown when caring for patients with a known or suspected MRSA infection of the
skin.

In some cases MRSA is a respiratory infection. If a patient has a known or suspected MRSA
skin infection and has a cough, or has MRSA respiratory infection, wear a fitted mask. As
always, when you see patients with a cough, particularly with a fever, you should wear a
fitted mask and put a surgical or procedure mask on the patient if they can tolerate it.

Page 7 of 25


http://depts.washington.edu/envhlth/topic/firefighters.php

HIV

AIDS is caused by the Human Immunodeficiency Virus (HIV). HIV attacks the cells of the
immune system and, as the immune system fails, the person becomes susceptible to
"opportunistic" diseases and infections.

AIDS, HIV, and Pneumocystis Pneumonia - external link
WebMD

Transmission

Unprotected sex with an infected partner

Infected blood given during a transfusion (extremely rare)

Sharing of needles by IV drug users

An infected mother to her baby

Occupational transmission usually by a needlestick of infected blood

Prehospital Presentation

Unlike many diseases, which present in a predictable way, HIV/AIDS varies in its
presentation depending on which opportunistic disease or infection is acquired. You may
encounter:

Dehydration and hypotension secondary to diarrheal diseases

Seizures or altered mental status secondary to a nervous system infection
Dyspnea secondary to a respiratory infection (pneumonia, tuberculosis, etc.)
Medication reactions

End of life issues

Occupational Risk
The occupational risk of acquiring AIDS is VERY LOW.

HIV Risk Information
Centers for Disease Control (external link)

Prevention

The CDC statistics support the claim that HIV is transmitted most effectively through blood.
Prevention should therefore be focused on preventing significant blood exposures,
specifically needlesticks. If a significant exposure does occur, post-exposure prophylaxis
(PEP) may be recommended.

Page 8 of 25


http://www.webmd.com/hiv-aids/aids-hiv-opportunistic-infections-pneumocystis-pcp-pneumonia
http://www.cdc.gov/hiv/resources/qa/transmission.htm
http://www.cdc.gov/hiv/resources/qa/transmission.htm

Hepatitis C

There are approximately 3.5 million persons infected with Hepatitis C in the United States.
Hepatitis C is caused by the hepatitis C virus (HCV) that is found in the blood of persons
who have this disease. HCV is spread by contact with the blood of an infected person. It is
the most common chronic bloodborne viral infection in the United States. It can cause
cirrhosis of the liver and liver cancer.

Viral hepatitis (B or C) is the most common cause for
macronodular cirrhosis

Elaboration - Statistics — CDC, 2011

Hepatitis C |
2004 2005 2006 2007 2008 2009

No. of Acute Clinical Cases

Reported 2 758 694 802 849 878 781

Estimated No. of Acute Clinical

C b 4,200 || 3,400 || 3,200 || 2,800 || 2,900 || 2,600
ases

Estimated No. of New

Infections ® (current) 26,000)(21,000(|19,000(|17,000||18,000||16,000

Percent Ever Infected © | 1.3% - 1.9% |

Number of Persons Living with
Chronic Infection

2.7-3.9 million persons

Annual Number of Chronic Liver
Disease Deaths associated with 12,000
Viral Hepatitis °©

Incidence of acute Hepatitis C, by year

000 - United States, 1982-2009

50,000
40,000 -
30,000 -
20,000 4

10,000

Estimated number of cases

Incidence estimates for Hepatitis C are derived by adjusting rates from the Sentinel Counties Study of Viral
Hepatitis (1982-2006) and Emerging Infection Program (2007) for underreporting and asymptomatic infection.
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Who's at risk?

The following persons are known to be at increased risk for HCV infection:
e Current or former injection drug users, including those who injected only once many
years ago
e Recipients of clotting factor concentrates made before 1987, when more advanced
methods for manufacturing those products were developed
e Recipients of blood transfusions or solid organ transplants before July 1992, when
better testing of blood donors became available
e Chronic hemodialysis patients
e Persons with known exposures to HCV, such as
o health care workers after needlesticks involving HCV-positive blood
o recipients of blood or organs from a donor who tested HCV-positive
e Persons with HIV infection
e Children born to HCV-positive mothers

Transmission

Blood and other bodily fluids
Sharing needles with an infected person
Sex with an infected person
From a woman to her baby during birth

Prehospital Presentation

Hepatitis C infection generally produces no signs or symptoms during its early stages and

may produce none for years. If encountered, symptoms may include:
e Fever

Fatigue

Dark urine

Clay-colored stool

Abdominal pain

Loss of appetite

Nausea

Vomiting

Joint pain

Jaundice

Elaboration - Long term effects of Hep C
Long term effects of Hep C include:

Of every 100 people infected with the Hepatitis C virus, about
e 75-85 people will develop chronic Hepatitis C virus infection; of those,
o 60-70 people will go on to develop chronic liver disease
o 5-20 people will go on to develop cirrhosis over a period of 20-30 years
o 1-5 people will die from cirrhosis or liver cancer

Occupational Risk
After a needlestick or sharps exposure to HCV positive blood, about 2 healthcare workers

out of 100 become infected with HCV. Approximately 20% of patients with Hepatitis C will
recover completely following treatment with interferon and ribavirin.
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Elaboration — It Can Happen to You...Don’t be Careless
From a Washington State Firefighter EMT

It's unclear when I contracted Hepatitis C. It may have been from a needlestick that I
received during my 25 year career as Firefighter EMT. I was stuck by a dirty needle from an
IV drug user on a call. It was probably my own fault for patting him down and reaching into
a pocket. I didn't think much of it and pretty much blew it off as no big deal. That was about
10 years ago. I am now toward the end of my career and the effects of Hepatitis C are
taking its toll on my body.

I was diagnosed 8 years ago. It started with being extremely fatigued all the time. I was
having trouble making it through my 24 hour shifts at the station as I was profoundly
fatigued by early afternoon. If we picked up a fire or I had to perform CPR I was pretty
much trashed for the rest of the shift. Over the course of a couple of months and many
tests my doctor discovered that I had Hepatitis C. I was obviously devastated by the news
and found myself angry at the world, the department, and myself for being careless. The
truth is that I really can’t prove that the needle that I was stuck with caused me to contract
Hep C....I didn’t report it. Over the years I have finally come to accept that it really doesn't
matter how I got it, but rather that I have the virus and have to deal with it for the rest of
my life.

Fortunately my wife was tested and found to be negative, same thing is true for my now
nearly grown daughter. That was the biggest relief throughout my ordeal. I don't know how
they escaped it but I'm extremely thankful. I'm now on my second round of treatment for
the disease. I take weekly interferon injections and ribavirin. The side effects of these drugs
are not pleasant. Honestly I'm not sure which is worse, the side effects of the drugs, or the
disease itself. I remain hopeful that the drugs will help but I'm sort of doubtful at this point.
I have severe muscle aches, joint pains, night sweats, chills and fatigue that are at times
unbearable. I can't sleep on my right side any longer as it hurts all the time.

My point in posting this is to tell others my story so that you will all pay attention to
infectious disease prevention procedures more closely. I'm not sure how I contracted this
disease exactly and I can't prove it but I do believe that I got it on the job. I've loved every
day of my career and have no regrets about the profession I chose. We never really think
much about bunking up to go to fires. I certainly never thought I would end up having a
chronic disease that damaged my liver and will ultimately affect the quality of my life during
my retirement years. All I can say to all of you is, wear your PPE, wash your hands, and
report your needlesticks.

Prevention

There is no medicine or treatment that can prevent illness after an exposure to hepatitis
C.

There is no vaccine to prevent hepatitis C.

Do not share personal hygiene items that might get contaminated with blood, such as
razors, nail clippers, or toothbrushes.

Cover all cuts and open sores with a bandage.
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Hepatitis B
Hepatitis B is caused by the hepatitis B virus (HBV), which damages the liver. Vaccination

against HBV has been available since 1982. The disease is spread by contact with the blood
of a person infected with the disease, or by sexual transmission.

Transmission

« Blood and other bodily fluids

« Sharing needles with an infected person

« Sex with an infected person

« From a woman to her baby during birth
Prehospital Presentation
Because most of the signs and symptoms of Hepatitis B are mild, it is unlikely that you will
be called to respond to an acute illness caused by this virus. However you may on occasion
see a patient with end stage liver cancer or other complications from the disease.

Occupational Risk

The occupational risk for acquiring HBV from an unvaccinated person is significant. The risk
for a vaccinated person is very low.

Prevention
The best way to prevent an occupational exposure to HBV, in addition to taking care to

protect yourself from blood exposure, is to be vaccinated against the disease. Protect
yourself from bloodborne pathogens exposure by using PPE.
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TB

Tuberculosis (TB) kills more people today than any other infectious disease. About 2 million
people a year die from TB worldwide. Tuberculosis is a disease caused by small bacteria
that travel from the small airways to the cells of the lungs. Less than 10% of people
infected with TB will develop active disease; in the others, the bacteria hides, causing no
disease until the host (patient) becomes immunocompromised or otherwise debilitated.

TB is almost always curable with antibiotics that are readily available in countries such as
the United States. King County reports 120-150 cases of people with active TB per year and
of these people the cure rate is almost one hundred percent.

TB remains a problem, however, especially in urban centers. For example, the rate of active
cases in King County in 2010 was 5.9 per 100,000. This is one and one half times the national rate of
3.6 per 100,000, and the Washington state rate of 3.5.

2006 2007 2008 2009 2010

us Case Count 13,734 13,280 12,906 11,545 11,182
Incidence rate 4.6 4.4 4.2 3.8 3.6
(per 100,00)

Washington | Case Count 262 291 228 256 236
Incidence rate 4.1 4.4 3.5 3.8 3.5
(per 100,00)

King County | Case Count 145 161 121 130 114
Incidence rate 7.9 8.6 6.4 6.8 5.9
(per 100,00)

TB Incidence Rate (per 100,000 population), 2006-2010, in US, Washington State, and King
County - Source Seattle and King County Annual TB Report

Elaboration — Epidemiology of TB in King County, Washington
Key findings in the epidemiology of TB in King County in 2010 include:

The case rate of TB is notably higher in King County than in Washington state or the U.S,,
reflecting that as an international community, King County is more vulnerable to global
diseases like tuberculosis. In 2010 King County reported 114 cases of active TB. For every
100,000 residents of King County, 5.9 developed active TB disease in 2010, compared to a
U.S. rate of 3.6 and a Washington state rate of 3.5.

People of color continue to have disproportionately high rates of TB, with the highest case
rates among individuals who identify their race as Native Hawaiian or Pacific Islander (48.3
cases per 100,000) or black (25.9 per 100,000). Black people born outside the U.S. made
up 87% of the black cases in King County in 2010.

The vast majority of King County TB cases were born outside the U.S. TB is endemic in
many parts of the world, and individuals diagnosed in King County were born in 23 different
countries. Of the 96 foreign-born people (84%) diagnosed with TB, 54% came from five
countries: Ethiopia, the Philippines, Vietnam, India, and Somalia.

Transmission
e Via small airborne particles expelled by cough, sneezing, or speaking

e Particles are inhaled into small airways
e Prolonged exposure in confined space confers highest risk

Page 13 of 25



Prehospital Presentation
A person with active disease may have the following signs and symptoms:

Cough, often productive of blood-tinged sputum
Fatigue and weakness

Night sweats

Low-grade fever

Loss of appetite and weight loss

Occupational Risk

Occupational risk is low but has been very difficult to quantify.

Prevention

You can minimize your chance of acquiring TB by maintaining a high index of suspicion

among patients who are at risk of having TB, and then taking precautions if patients present
with suspicious signs and symptoms.
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Influenza

Influenza, more commonly known as the flu, is caused by the influenza virus, which attacks
the respiratory system. Flu occurs seasonally, generally from November to April in the
northern hemisphere. The structure of the virus changes slightly but frequently over time;
this accounts for the appearance of different strains each year.

Flu vaccine is updated each year to protect against the flu viruses predicted to be most
common during the upcoming flu season.

CDC believes that the range of deaths over the past 31 years (~3,000 to ~49,000) is a
representation of the unpredictability and variability of flu-associated deaths.

Transmission

e Coughed droplets
e Touching contaminated surfaces (less common)

Prehospital Presentation
Sudden onset of:

High fever
Malaise
Headache
Dry cough
Body aches

Occupational Risk
Occupational risk varies.

Prevention

¢ Handwashing, clean surfaces
e Place mask on patient or ask patient to cover mouth when coughing
e Best prevention is the flu vaccine, which must be taken yearly

Pandemic Flu

A pandemic is an outbreak of a contagious disease that affects an entire population over a
wide geographical area. Pandemic flu is a new influenza virus that could be a much more
serious flu virus than seen in a typical flu season. Different from the typical strains of flu,
humans would have little or no natural resistance to a new strain of influenza. As a result,
pandemic flu is likely to be more severe, affect more people, and cause more deaths than
seasonal influenza.

There is a vaccine for seasonal flu which is prepared each season against new variations of
the seasonal influenza. However, there is no vaccine available at this time for a pandemic
flu. It is expected to take at least six months after a pandemic flu appears to develop a
vaccine.

Past pandemic flu viruses have been known for their virulence causing rapid death,
especially in young people.
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Microbiologist examining reconstructed 1918 Pandemic Influenza Virus

The 1918-1919 Pandemic

In 1918 and 1919, a pandemic swept the globe. Twenty to 40 million people died. Up to a
third of the world’s population became ill, with the highest mortality suffered by those
between 20 and 40 years of age. It wasn't the Black Death, or yellow fever, or cholera, or
any number of other horrific diseases that we have come to associate with widespread
death and destruction. It was a disease that most of us have experienced in our lifetimes, a
disease that resurfaces every year, a disease that we regard casually and even cavalierly--
the flu.

1918 Influenza Pandemic — “Hospitals Full-Up” — Video (external link)
Johns Hopkins Center for Civilian Biodefense Studies

Elaboration — Pandemic vs. Seasonal Outbreak

Pandemic outbreaks are different from seasonal outbreaks of influenza. Seasonal outbreaks
are caused by subtypes of influenza viruses that already circulate among humans. Pandemic
outbreaks are caused by new subtypes, subtypes that have never circulated among people
or subtypes that have not circulated among people for a long time.

Business Not As Usual: Preparing for a Pandemic Flu — Video (external link)
Public Health - Seattle & King County

King County Pandemic Flu Response Plan
Public Health - Seattle/King County (external link)

Pandemic flu
US Department of Health and Human Services (external link)
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Keep Safe
Risk

It is worth noting that the attention given to a disease in the popular press may be distinctly
out of proportion to the risk it presents to you as an EMS provider. An early example of this
was the AIDS epidemic. In the last 25 years, an estimated 57 health care workers in the
United States have contracted HIV from a documented occupational exposure.

Yet, in spite of this relatively low risk, we take many precautions to protect ourselves from
this virus. It is ironic, that prior to the development of the Hepatitis B vaccine, thousands of
health care workers EVERY YEAR contracted Hepatitis B from an occupational exposure, and
it is estimated that as many as 200 per year died!

It was known that Hepatitis B was a bloodborne disease, yet in spite of this knowledge,
widespread glove use and other precautions against bloodborne diseases did not occur until
HIV came on the scene.

Why is an assessment of risk important to an EMS Provider?

Viewing EVERYTHING as equally risky blunts our appreciation for those things that are truly
dangerous. For example, many health care providers wear gloves at all times, and go to
great lengths to avoid getting blood on their skin. Yet blood on intact skin poses a small
risk, compared to the hazard of getting a needlestick (.3% or 1 in 300).

Masks

If you suspect you may encounter an airborne disease such as tuberculosis, don a fit-tested
mask before entering the scene. Also, place a mask on the patient, if tolerated. Fitted
masks, as provided by your department, provide the highest level of protection.

To be effective, a mask must be fit tested to your face. You must apply the mask as soon as
a hazard is known or suspected. In addition, you must remove and dispose of the mask
without contaminating yourself.

Emergency medical dispatchers in some jurisdictions may provide you with premise
information if they know that a patient or location is an infectious disease risk.

Elaboration - Types of Masks

A mask protects you from inhaling pathogens transmitted by the droplet route, for example,
influenza, TB, chickenpox and meningococcal diseases. Like an SCBA, each type of mask
must be fit tested to your face. This will determine the best type of mask for you to wear.

Disposable masks are for single use only and should be discarded after use. Do not re-use,
share or hang masks around your neck. Change a mask that has been splashed and is wet.

Info on masks - link to FDA (external link)
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Eye Protection

Wear eye protection on all calls. Reportable exposures happen more often as EMTs
encounter situations where body fluids are splashed and spattered.

You must prepare for unanticipated splashes such as:

e Vomiting or spit
e Blood or bodily fluids
e Violent cough or sneeze

Gloves

Wear medical gloves on all calls. Most bodily fluids, such as vomit or urine, while
aesthetically unappealing, do not typically carry bloodborne viruses. Others, such as feces,
may harbor bacteria, viruses or parasites that could make you sick. These are not
transmitted through the skin or via inhalation, but through the so-called fecal-oral route.
Therefore...wash your hands before and after using sterile gloves!

. N
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Elaboration - Nitrile Gloves

You should wear nitrile gloves if you are sensitive to latex or if you are treating a latex-
sensitive patient. Usually a patient knows and will inform you about latex sensitivity. Also,
nitrile gloves provide more protection from chemicals.

Elaboration - Gloves in Rescue and Extrication Environments

While working in a rescue or extrication environment where the risk of both cut and body
substance exposure are present, consider wearing latex or nitrile inner gloves and other
protective outer gloves.

Wear gloves and eye protection for all patients.

Info on medical gloves - link to FDA (external link)

Info on gowns...same link as above - been combined onto one page at FDA
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The Limits of Gloves

Be aware that the use of gloves improves the ability of bacteria to thrive on your hands,
since it provides a warm, protected environment. Wash your hands after all patient contact.

Gloves are for use during patient contact. Remove gloves when you are done with patient
contact, before getting into your rig, talking on the radio or driving. This will reduce the
chances of contaminating other items.

Remember that gloves will not protect you from sharp objects such as needles. You still
need to remain vigilant of sharps while on the scene.

Sharps

Be exceedingly careful around needles! Needlesticks represent by far the greatest risk
of occupational bloodborne transmission.

You may be occasionally expected to handle sharps such as scalpels in an OB kit, Epi-pens,
needles, and lancets for glucometry.

You should NOT be asked to handle sharps or manipulate sharps if you were not trained to
do so (for example, transferring blood to blood tubes).

Many "exposures" among EMS providers involve cases in which EMS providers inadvertently
stuck themselves with used needles!

Therefore...be CAUTIOUS, be AWARE, and be DELIBERATE, when you are working around
sharps. Keep an eye on the paramedics and needles, and watch where you put your hands.
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What to Do
Needlestick

For needlestick exposures, wash the area well with soap and water. Do NOT use bleach or
other harsh chemicals. These may damage the skin, making it more likely for the virus to
enter the body.

Report the exposure immediately to your officer for testing and possible post-exposure
prophylaxis (see your department's guidelines).

Skin/Mucus
For exposures to non-intact skin you should:

e Wash with soap and water
e Report the exposure immediately to your officer for testing and possible post-
exposure prophylaxis (see your department's guidelines)

Blood on intact skin is not considered a significant exposure. Non-intact skin includes
abrasions and cuts.

For exposures to mucus membranes you should:

e Flush liberally with water
e Report the exposure immediately to your officer for testing and possible post-
exposure prophylaxis (see your department's guidelines)

Airborne

For airborne exposures, report possible exposure to your company officer. In some cases
the hospital may notify exposed responders if the patient is diagnosed with an airborne
disease (e.g., TB or bacterial meningitis).

Some diseases (bacterial meningitis) may require automatic and immediate post-exposure
prophylaxis, while others (tuberculosis) may require post-exposure testing and then
treatment only if you become positive.

PEP for HIV

You must immediately report any possible exposure to a bloodborne disease to your
company officer. Your department’s SOPs will give guidance which may include taking post-
exposure prophylaxis (PEP).

A health care worker who has a significant exposure to HIV may take post-exposure
prophylaxis—medications that are taken AFTER an exposure to reduce the chance of
acquiring the disease. Post-exposure prophylaxis reduces the already very low risk of
acquiring the disease, although it does not guarantee that no disease transmission will
occur.
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The medications taken for PEP are TOXIC. Most people who take them experience significant
side effects ranging from fatigue to nausea and vomiting; in fact, as many as 30% of health
care workers who start PEP stop taking the drugs because of the side effects. PEP also

carries with it a chance of serious permanent consequences such as liver damage. This is
not a decision to be taken lightly!

Part of the plan for PEP includes testing of the source blood. If the patient is determined to
be HIV-negative, the PEP medications can be stopped.

Page 21 of 25



Summary

To help avoid infection from fluids and airborne particles, wear personal protective
equipment (PPE), decontaminate equipment and surfaces after use and wash your
hands frequently.

The sequence for donning PPE is MEGG:

1. Mask

2. Eye protection
3. Gown

4, Gloves

The PPE doffing procedure is the reverse on the donning procedure.

Handwashing is the most effective method of preventing infectious disease.

To decontaminate equipment, clean visible contamination first, then disinfect the surface.
The occupational risk of acquiring AIDS is VERY LOW.

Avoiding a needlestick and sharps exposure is the best precaution against Hepatitis C
(HVC).

Remove gloves when you are done with patient contact, before getting into your rig,
talking on the radio or driving.

The best defense against MRSA is to wash your hands often.

Wear gloves and eye protection on all calls.

Needlesticks represent by far the greatest risk of occupational bloodborne transmission.
You must immediately report any possible exposure to a bloodborne disease to your

company officer. Your department’s SOPs will give guidance which may include taking post-
exposure prophylaxis (PEP).
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Resources
Websites

Centers for Disease Control
Good search engine for accessing a wide range of infectious disease information.

National Institutes of Health

Contains an information index that will help you to find the institution responsible for the
subject of your choice. The Health Information Page will also supply you with a link to that
institute's home page.

HIV InSite
Gateway to AIDS knowledge. Links to a variety of peer-reviewed articles on HIV infection,
many statistics.

Pandemic Flu
Information about influenza pandemics from King County Washington

Elaborations

Bacteria

Many different biological agents cause infections. They range from prions, which are tiny
bits of protein so small that they are barely visible even with the most powerful microscope,
to intestinal parasites that may grow to nearly 50 feet in length! Other pathogens include
fungi, viruses and bacteria.

Bacteria are small, one-celled organisms that reproduce by dividing: one into two, and
those divide into two, and so on. Most are harmless and only a few cause disease. As part of
their normal metabolism, bacteria release enzymes and other chemicals. Some of these are
toxic and harmful to our cells.

Rod-shaped bacteria swim around in a culture.
The body’s immune system fights bacterial disease through the specialized cells. These cells
patrol the body, looking for bacteria and other foreign invaders. If they encounter a foreign
invader, they will engulf and destroy it.

View video clip of white blood cells actively searching for pathogens

View video clip of white blood cell engulfing destroying organism
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http://www.cdc.gov/
http://www.nih.gov/
http://hivinsite.ucsf.edu/
http://www.kingcounty.gov/healthservices/health/preparedness/pandemicflu.aspx
http://www.youtube.com/watch?v=lrYlZJiuf18
http://www.youtube.com/watch?v=JnlULOjUhSQ

Bacterial diseases spread by:
feces (cholera)
dirt (tetanus)
droplets (tuberculosis, diptheria)
arthropods [fleas] (plague)
sexual contact (syphilis)
food (staph, food poisoning, botulism)
contaminated water

Bacterial infections are treated with antibiotics. Antibiotics such as penicillin and
streptomycin are prepared from fungi, and kill bacteria or prevent them from reproducing.
Antibiotics do not kill viruses, such as cold. They are useless in the treatment of viral
diseases except to prevent secondary bacterial infections.

Viruses

A virus is a small bit of genetic information (RNA or DNA) surrounded by a protein coat.
These tiny agents cannot reproduce on their own but must take over a living cell to
replicate.

When a virus enters the body, it immediately begins searching for a host cell, and more
specifically, for a particular attachment site on that cell. Once it attaches, it enters or injects
its genetic information into the cell. At that point, a coup is underway.

Directed by the genetic material of the virus, the cell turns its attention to the virus’s
instructions. Those instructions direct the cell to construct new viral particles, and so it
does. The cell has been turned, for all practical purposes, into a virus-producing factory.

This cell, the outline of which is lightly visible in this micrograph, is full of dark viral particles.
Here are the different things that can happen when a viral disease is acquired:
overwhelming infection occurs, and the host dies
the virus causes a carrier state

the virus is destroyed by the immune system

View video clip of How a Virus Infects a Cell

Viruses are spread by:

blood (HIV, Hepatitis B and C)
droplets or direct contact (cold, flu)
saliva (rabies)

feces (Hepatitis A)

insects (West Nile virus)
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http://vimeo.com/9828553

When you are invaded by a virus, your body takes a snapshot of the invader, and translates
that snapshot to a "memory" of viral infection. This memory takes the form of small
circulating agents called antibodies. If you had chickenpox as a child, you undoubtedly have
chickenpox antibodies circulating in your blood.

If you are exposed to chickenpox at a later time, for example while caring for a patient with
chickenpox, your antibodies are ready to go into high gear. If a chickenpox virus makes it
into your body, lots of antibodies are manufactured by the immune system; they bind to the
virus and prevent it from invading cells. The antibody-virus complex can be easily
recognized and destroyed by the immune system.
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