Miller, Diane M.

From:

Sent: Wednesday, February 22, 2006 3:15 PM
To: NIOSH Docket Office

Subject: Fire Fatality Investigations‘

Attachments: Annual Physical Blood Test.doc; Annual Blood Test References.doc
To Whom It May Concern:

{ am a Firefighter/paramedic with the Anchorage, Alaska Fire department. On November 21, 2004 | was involved
in an inhalation exposure incident to an unknown substance during an ambulance response. Initial symptom was

an acute allergic reaction. From the November 21% and culminating on December 29" | continued to have

worsening respiratory symptoms. On December 29/30™ | experienced an acute myocardial infarction. Presently |
have four coronary stents. |was found to have two additional blockages of 80-90 percent after placement of the
fourth stent. The two additional blockages were later determined to be caused by coronary spasm. On
November 29, 2005 | was diagnosed with éndothelial dysfunction, microvascular dysfunction and severe coronary
artery spasm at the Mayo Clinic. Presently | am back on full duty as a firefighter/paramedic. | am enclosing
research that | have done concerning endothelial dysfunction, C-reactive protein and treatment. |am submitting
this research for your consideration to be included into the investigations concerning the Fire Fatality Investigation

process.

<<Annual Physical Blood Test.doc>> <<Annual Blood Test References.doc>>

Thank You,

2/28/2006




Annual Physical Blood Test Addition

Introduction

Firefighters have one of the highest risk jobs in the world. They are routinely exposed to
diesel exhaust, fire gases, infectious agents, chemical exposures, high stress environments
both mental and physical. It is well documented that firefighters have a higher risk of
premature heart disease and events than other occupations. Anchorage Fire Department
provides annual physical examinations to their personnel. This examination has relied on
cholesterol testing, blood analysis, 12 lead electrocardiogram and stress treadmill test
utilizing the Bruce protocol to evaluate cardiovascular health. It has been recognized that
in some instances these test fail to identify personnel who at risk at risk for
cardiovascular events. Recent evidence suggests that adding high sensitivity C-reactive
protein (hs-CRP) would help to identify at risk personnel. Research has shown that in
many cases the development of cardiovascular disease is due to inflammation and
elevated hs-CRP. Inflammation may be the result of exposure to agents that firefighters
are likely to encounter. Inflammation and elevated hs-CRP levels have been shown to be
responsible for the development of endothelial dysfunction. Endothelial dysfunction can
cause a rapid development of severe atherosclerosis and coronary spasm independent of
the traditional cardiac risk factors. Post exposure employee blood testing should also
incorporate hs-CRP. The hs-CRP may be one of the first indications that an exposure
has occurred in asymptomatic individuals.




It has been recognized that firefighters have an increased incidence of heart disease.
Review of the National Institute of Occupational Safety and Health Firefighter Fatality
Reports for 2001 to 2005 does provide clues to underlying heart disease as a cause for
some of the deaths. Many reports list underlying traditional risk factors as contributing
factors. However, a percentage of the reports fail to explain the cause of the heart
attacks. Many of the autopsies performed discover only mild to moderate coronary heart
disease or no disease at all. These cases often fail to produce evidence of embolus or
thrombus as the occlusive cause of the heart attack. The lack of occlusive evidence
points to coronary spasm as a possible cause for the heart attack. These reports
developed in 1998 are currently lacking in there investigation procedures. The reports
fail to provide insight into the complete medical history. They do not list a complete
work history, previous employee exposure reports and recent or past illness of any cause.
They rely only on traditional cardiac risk factors for determining cardiac health and
fitness.. The United States Fire Administration reports that 117 firefighters died in the
line of duty in 2004. 52.1 percent of the fatalities listed heart attack as the primary cause
of death..  The exact cause for the high incidence of heart attack has been elusive. The
International Association of Firefighters has pursued the presumption of heart disease on
exposure to carbon monoxide on the fire grounds.a  Carbon monoxide is only one of the
substances that firefighters and paramedics are routinely exposed to. Diesel exhaust,
high stress environments, infectious agents and chemical exposures have all been linked
to the development of heart disease.s.12  There has been emphasis placed on the
prevention and recognition of heart disease risk factors during the annual physical
examinations and in physical fitness initiatives. The traditional cardiac risk faetors
include sex, heredity and race, age, smoking, high blood pressure, high cholesterol,
diabetes, obesity, physical inactivity, stress, anger and excessive alcohol consumption.

It has also been recognized that even with modification to these risk factors that the
incidence of heart disease continues to be the leading cause of death in the United States
and the world.13

The high mortality rate has prompted numerous studies and research into the
pathogenesis of heart disease. Through this research new and novel risk factors are
emerging.14-16 Research has shown that dysfunction of the endothelial cells and the
nitric oxide system may be responsible for the pathogenesis of heart disease. The
endothelial cells of the vascular system are responsible for dilation and constriction and
the health of the vascular system. Endothelial dysfunction has been implicated in the
earliest stages in the development of coronary artery disease. 1721 The endothelial cells
may become damaged and dysfunctional by inflammation, elevated C-reactive protein
(CRP), elevated cholesterol, high blood pressure, infection, allergic reaction, mental
stress, irritants such as nicotine, certain diseases such as diabetes, and chemical
exposures. 11,1415,17212223 It has been shown that even one high fat meal can produce a
transient endothelial dysfunction. Endothelial dysfunction can cause coronary artery
spasm resulting in an acute myocardial infarction independent of age, traditional risk
factors or blood cholesterol levels.s6.17.2425262728  Specific testing for endothelial
dysfunction requires a cardiac catheterization and the administration of acetylcholine in
conjunction with an intravascular ultrasound catheter. This technology is unavailable in
Alaska. There is current research being conducted on non-invasive testing but it is .
unavailable at this time. Presently, there is no cure for endothelial dysfunction. In some




cases it may resolve spontaneously or it may become a chronic condition. Prevention of
endothelial dysfunction must be made a priority over treatment. Medications and
vitamins can help to restore the health and function of the endothelial cells. It has been
shown that starting on anticholesterol medications offered cardiac protection within one
day of starting the medication. This protection was seen prior to any reduction in the
blood cholesterol levels. Other pharmacologic treatments may include calcium channel
blockers, ACE inhibitors, aspirin, nitrates, vitamins B6, B12 and folic acid. Life style
changes are also critical in the prevention of endothelial dysfunction. Life style changes
include balanced low fat and low salt diet, routine exertional physical activity, smoking
and tobacco cessation, disease recognition and treatment for high blood pressure and
diabetes, recognition and treatment of inflammation and infection, chemical and irritant
exposure prevention.ss,13.17.21

The present blood tests performed are adequate for cholesterol levels and blood
chemistry. One low cost addition to the blood test that should be considered is the
addition of high sensitivity C-reactive protein (hs-CRP). CRP is recognized as a marker
of inflammation occurring in the body. Elevated hs-CRP has been recognized as a
strong predictor of future cardiovascular events. CRP has been identified not only as a
marker for inflammation but also as a causative agent in endothelial dysfunction and
heart disease. Inflammation and CRP has been implicated in the earliest stages of
cardiac disease, hypertension, acute myocardial infarction, adverse events after
percutaneous coronary interventions, sudden cardiac death, cerebrovascular disease, atrial
fibrillation and endothelial dysfunction.14,1516203031323334  The test cannot specifically
determine where the origin of the inflammation is but is indicative of it occurring. The
normal blood level for hs-CRP is 0-1.0 mg/L. The American Heart Association
considers <1, 1-3, >3 mg/L to correspond to low, moderate and high risk for future
cardiovascular events. Individuals with LDL cholesterol below 130 mg/dl who have hs-
CRP >3 mg/L are considered to represent a high risk group. The cardiac reference range
for hs-CRP is 0-10mg/L. Levels above 10 reflect a need to investigate for an underlying
chronic inflammatory disease.3s36  Clinical applications for use of the hs-CRP test are
presently being developed. It must be stressed that proper application of this test must
take into account the traditional cardiac risk factors. Elevated cholesterol levels,
decreased levels of HDL, high blood pressure, diabetes, tobacco use must be addressed
and treated irrespective of the hs-CRP level. A low blood level of hs-CRP does not
eliminate the need to correct other modifiable risk factors. Presently, the hs-CRP test is
to be used as an adjunct to the normal cardiac and cholesterol testing and is not intended
to replace them. Proper use of hs-CRP will reinforce healthy lifestyle habits and warn
of potential cardiovascular events which may occur acutely even in asymptomatic
individuals. Elevated blood levels of 1-10 mg/L should be investigated for underlying
cardiac disease irregardless of age. This includes people presently asymptomatic with
normal cholesterol levels or an absence of the traditional risk factors. Standards for
treating elevated CRP levels are being investigated. Certain cholesterol medications
have been found to lower the CRP levels even in persons with normal cholesterol levels.
Aspirin, angiotensin converting enzyme (ACE) inhibitors and the HMG coA reductase
inhibitors (statins) reduce serum levels of CRP. Healthy lifestyle habits, weight loss,
routine exertional physical activity, balanced diets rich in omega 3 oils and 15-30 minute
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saunas have been found to reduce CRP levels and improve endothelial
dysfunction.36.37.38.39

Recommendations:
Testing

1. Include hs-CRP levels in the blood test conducted during annual physicals.

2. Include hs-CRP levels in post exposure testing. Suggested schedule would be at
initial blood draw, day 3, weekl1.

3. hs-CRP included in all post exposure testing whether chemical or infectious agent
is involved.
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