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OBJECTIVES

JT  BKGRD & CAREER  CHOICES         2 MIN
SRS PRESIDENT  SAFETY PRES        10 MIN
REAL CASES FROM SRS                      10 MIN
OVERVIEW  OF Occ HEART DX              2 MIN
EVAL OF POTENTIAL  ACS                      7 MIN
SCREENING , FFD, RTW                          5 MIN
SCD AND AEDs                                         5 MIN
SUMMARY AND TAKE HOME                   2 MIN
DISCUSSION- TBD        

_______      
43 MIN?



Heart Attacks
(Fast Track for the busy executive)

John B. Tomarchio, M.D., M.P.H., M.B.A.
SOMD

Savannah River



BOTTOMLINE
(FOR THE ULTRA 

RUSHED)

REDUCE       *RFs
START          *CPR
GET *AED



Objectives
1. Magnitude of the problem
2. Why apparently healthy people drop 
dead

( even when they just saw their doctor)
3. Vulnerable Plaque
4. Risk factors
5. What you can do to prevent this 
tragedy

from happening to you and others











Cardiovascular Disease: Still #1

Where Healthcare Meets 
Policy 



Epidemiology 
( WHAT’S THE PROBLEM?)

Leading cause of death

>12,000,000 Americans have CAD

- 1,000,000 heart attacks per year

>500,000 deaths/yr. in the U.S. from CAD

50% die before reaching the hospital

>250,000 pts. with prehospital cardiac arrest



SCARE TACTIC
(But unfortunately true)

1/3 people in this room will die from heart 
disease:
Of those who die from heart disease:

1/4 will die suddenly

3/4 will suffer a 3-5 yr long suffocation type 
death
from heart failure





WHY WORRY?

For 1 in 4 people with known 
or unknown coronary artery 
disease the first symptom is 

sudden  death  
!!

















Americans Have Become Complacent 
About Cardiovascular Disease, and 
Overestimate Their Cardiovascular 
Health

76% say they try to maintain healthy weight, but only 36% do

68% say they try to exercise regularly, but only 19% do

60% say they try to avoid high fat, high cholesterol foods, but 
only 10% follow national nutritional guidelines

Source: Harris Poll. 2003.

AND

57% do not believe they are at “much risk”

59% do not believe cardiovascular disease is a killer



Man’s Will
“Heart disease before 80:  It’s 
man’s fault, not God or 
Nature’s will.”
– Paul Dudley White, MD

(WHO)









Take Home Points

Cardiovascular Disease: Still #1
Most people aren’t as healthy as they think
Sudden death with no prior symptoms is 
possible
No way to 100% diagnose who will die or 
have a heart attack
Risk factor reduction is best approach for 
now



MY ADVICE
1. Know and Manage Your Blood 
Pressure
2. Don’t smoke
3. Eat healthier and watch your weight
4. Walk
5. Take your health seriously, your job 
seriously, safety seriously, but don’t 
take yourself so seriously
6. Know and Manage your LDL and
HDL



Other  Tid Bits

Floss your teeth regularly, get your 
teeth cleaned regularly
Get a flu shot every year
Love somebody and be loved
Show mercy and tolerance to others
Hold hands with the one you love while 
you walk
Drink 2 drinks (NOT QUARTS) of alcohol a 
day if you can tolerate







SRS Natural Features

310 square miles of territory, @ 15% 
industrialized
4,000 acres of ponds and reservoirs
300 miles of streams
530 acres of streams and waterways
5,800 acres of swamp forest
35,000 acres of bottomland hardwood
40,000 cubic feet of timber harvested
annually
44 amphibian, 59 reptile, 255 bird, 54 animal species, 45 fish 
species, 1,322 species of flora
Some endangered/threatened species are residents of SRS

Southern Bald Eagle, red-cockaded woodpecker, smooth 
purple coneflower, Bachman’s sparrow, American alligator, 
shortnose sturgeon, bog spice bush



Savannah River Site
Missions
Operations
― Tritium
― Non-proliferation

Closure
― Environmental 

remediation
― Waste management
― Natural resources & 

ecosystem 
management

― Deactivation & 
demolition

Research & 
Development
― National Laboratory

Hazards
Industrial
Chemical
Criticality
Environmental
Operational
Radiological
Waste



SRS 
OCCUPATIONAL MEDICINE

SERVE 10-12K EMPLOYEES
5 MAJOR CUSTOMERS
2 CLINICS
8 RNs, 5 DOCS, 2.5 PSYCH, 3 DCMs
35,000 VISITS / YR
EMERGS, Occ Inj, MED SURV, FFD, RTW, 
SAP, DCM,, LTD, PERS ILLs, PSYCH, SAFETY 
EYEGLASSES
4 AMBULANCES
SOMD ALSO -MED CONTR EMS, MED DIR 
FF, CHAIR IRB, CHAIR IBC



CASE # 1
54 Y/O MALE
JOB TITLE: UPPER LEVEL MANGR
CC: POSITIONAL DIZZINESS ESP IN THE AM 
WHEN SHAVING
NO OTHER  ASSOC  SX
SHX: RUNS 2 MILES  3X / WK
PMH: NON CONTRIB
RF: TC 240, LDL 145 HDL 40--- NO OTHERS
PE: SLIT OVERWT  OTHERWISE  WNL
NEGATIVE STRESS ECHO 3 WEEKS AGO 
AND NORMAL EXAM BY CARDIOLOGIST



CASE # 1 ( CONT )

TOOK VACATION 2 WEEKS AFTER 
CLINIC
COLLAPSED WHILE RUNNING WITH 
HIS WIFE ON THE BEACH
AUTOPSY SHOWED COMPLETE LAD



CASE # 2
53 Y/O MALE SPOII
HERE FOR ROUTINE EXAM 1046, 712, RESP
PMH: HTN, DIET CONTR DM
RF: 1 PACK/DAY X 35 YR, TC 245 HDL 38,LDL 
142, HTN, DM
FH: NONCONTRIB
LABS: WNL X TC, EKG- NST, LV STRAIN?
PE: OVERWT, BP: 148/94, SLT DECR BS 
BILAT C FEW RHONCHI OTHERWISE WNL
NORMAL STRESS ECHO 10 MONTHS AGO



CASE # 2 (CONT)

CALLED EE PRIOR TO DEPARTURE 
FOR THIS MEETING

SAYS HE’S FINE AND ASYMP

QUAL 1046 AND ½ MILE RUN DAY OF 
QUAL EXAM 6 MONTHS AGO



CASE # 3
47 Y/O MALE SPOII
NO C/O, HERE FOR ANNUAL EXAM FOR 
1046, 712, RESP
PERS HLTH HX FORM  ALL NO
PMH: QUIT SMOKING 5 YRS AGO, HTN, 
OTHERWISE NONCONTRIB
FH: MOTHER STROKE AT 78
PE: BP: 142/86, SLT OVERWT, OTHERWISE 
WNL, EKG- WNL
NORMAL ROUTINE STRESS ECHO 9 
MONTHS AGO



CASE # 3 ( CONT)
QUALIFIED  1046  1 MILE RUN MORNING OF 
QUAL EXAM
3 MONTHS LATER COLLAPSED 10 MINUTES 
AFTER INTERVAL TRAINING ON TREADMILL 
AT WORK DURING VOLUNTARY TRAINING 
MILD-MOD INTENSITY ON RECORDER AND 
VIDEO
CPR IMMED BY SPO
AED APPLIED 11 MIN AFTER COLLAPSE
AUTOPSY SHOWED 90% OCC LM 
LSI BY DOE



CASE # 4

54 Y/O MALE ENGINEER

HERE FOR ROUTINE BP CHECK

C/O SOME INTERMIT TIGHTNESS IN CHEST 
BUT SAW PMD YESTERDAY AND EKG WNL, 
PLACED ON NEXIUM

NO OTHER C/O



CASE # 4 ( CONT)

RN CALLED SITE MD TO EVAL
TRANSPORTED TO LOCAL ER
ADMITTED FOR R/O
3 VESSEL CABG
RTW 3 MONTHS LATER



CASE # 5

42 Y/O MALE    WORK PLANNER
HERE FOR RTW FOLLOWING TRANSPORT 
TO ER YESTERDAY FOR SHARP, STABBING 
CP
DX: COSTOCHONDRITIS CLEARED FOR 
RTW BY ER DOC HAS NOTE
STILL HAS PAIN INTERMITTANTLY
SCHEDULED FOR EST AND CARDIOLOGIST 
APPT NEXT WEEK
NO CARD RF



CASE # 5 ( CONT)
NOT ALLOWED TO RTW
CARD AGREED TO DO EST NEXT DAY
2 STINTS PLACED ( RM, LAD)
6 MONTHS LATER DEVELOPED  LE 
CLAUDICATION 
CT – BILAT ILIAC OCCLUSION WITH 
ONE ANEURYSM
ILIAC STINTS PLACED
CONTINUED PELVIC PAIN
TOOK LTD 2 MONTHS AGO











SRS EST EXPERIENCE 2006-2007

2006
EST        190 
ECHO      38  ( 1+)------------- 3 VES CABG

1 SCD IN 2007

2007
EST          203
ECHO        23 ( 1+ )---------- 1 STINT PLACED



OCCUPATIONAL MEDICINE 
AND HEART DISEASE

**** SCD ON SITE

***   EVAL OF ASYMPTOMATIC EMPLOYEES, ESP SAFETY SENS 

JOBS

***   EVAL OF POTENTIAL ACS

***   RTW EVAL 

***   FFD EVAL

**    REVIEW  CARDIAC RF DURING SURV. EXAMS

**    EDUCATION AND INTERVENTION IN EFFORTS TO REDUCE RF

*      TOXINS



Standards and Regulations We Are 
Expected to Comply With

• 10 CFR 1046 (PRO FORCE)
• 10 CFR 712  (HRP)
• DOT
• FAA
• ANSI Z 88.6
• OSHA 29 CFR 1910.134
• NFPA 1582 AND 1500
• LOCAL SITE PROCEDURES
• HAZWOPER



Occupational Health and the Heart

Primary causes of disease

Exacerbations of underlying 
disease
Attribution and workers’
compensation

Work capacity and abilities

Workplace as focus for 
prevention efforts

Two facets

Workplace 
exposures and their 
effects on the heart

Cardiovascular 
health and its 

effects on work



Agent and work effects on the 
heart

Agents can be grouped by main or major 
effects:

Angina 
Atherogenesis
Dysrhythmias
Cardiomyopathy
Hypertension



“ I NEVER MEMORIZE ANYTHING THAT 
CAN BE EASILY LOOKED UP”



R/O  ACS MI
EVALUATION OF CHEST PAIN AND 
POTENTIAL  ACS SYMPTOMS IN THE 
OM CLINIC



WHAT I REMEMBER AFTER 6 BIO 
AND BUSINESS STATS COURSES

When the p is low, reject the Ho

α is your tolerance for rejecting the Ho

from: Dr. Mitra
Auburn Univ.
PhD Mech Eng
PhD Statistics
Six Sigma Master BB



THE Ho FOR ER DOCs

Everybody has ACS
(Until Proven Otherwise)

(Therefore: admit the whole world to CCU)



Various Stakeholders α’s           

for Missing  ACS 
Scientific researchers- .05 or .01
Cardiology Fellow- .10
IM Resident- .50
IM Intern- .50-1.0
Emergency Physicians- .001
Attorneys & Gen.Public- .0000
DOE- .???? (TBD)



Actual ED(A&E) 
Missed ACS

From Multiple Multicenter Studies:

U.S.- 2-4%

Canada- 6-10%

UK- 5-10%









Definition of ACS
(Braunwald, 2002)

Acute coronary syndrome has evolved as 
a useful operational term to refer to any 
constellation of clinical symptoms that are 
compatible with acute myocardial 
ischemia.

It encompasses AMI (ST-segment 
elevation and depression, Q wave and 
non–Q wave) as well as UA.





Copyright ©2007 American College of Cardiology Foundation. Restrictions may apply.

Anderson, J. L. et al. J Am Coll Cardiol 2007;50:e1-e157

Acute Coronary Syndromes



Important Point!

R/O MI Does not R/O  ACS





Actual ED(A&E) 
Missed ACS

From Multiple Multicenter Studies:

U.S.- 2-4%

Canada- 6-10%

UK- 5-10%



Concepts
1. ACS is frequent, elusive, and deadly
2. Evaluation of ACS is inexact and 
hazardous
3. 100% assurance does not exist in 
2008
4. Can limit risk to patient and 
physician
5. Even with new high tech procedures 
available; sound judgment, integrity,
compassion, and conscientiousness 
are still required





1.Know what an absolutely normal EKG looks 
like

2.EKG Results
-Normal
-Abnormal (Not absolutely normal)

-New
-Old
-Unk. (treat as new)



Studies show that an equal number with ACS 
and  without ACS get relief with “GI cocktail”
episodic, intermittent, placebo effect

Studies demonstrate that as many people 
with ACS as without ACS get relief with NTG
esoph. spasm relieved by NTG, placebo



Only measure necrosis, not ischemia
Low sensitivity in first 6 hours
*Never do one measurement, need at 
least 2
Not specific for ACS etiology

Negative marker  does not mean
No ACS



You Must Ask and Document This in All 
Chest Pain Patients 

• Was it: 
- tearing or ripping? 
- start at maximal intensity? 
- Radiate to back, abdomen and legs? 

If you ask all 3, you will pick up 90% of 
Dissection, ¼ of us ask 0-1 of the 
questions… Add a CXR and 97% sensitivity







5 Practice Changes
(Great if you already do these!)

1. Atypical is typical! Be suspicious!
2. One EKG Begets another
3. Biomrks x 2

4. Document, Document, 
Document

5. If in doubt, do a pro. test or Admit



“The sobering bottom line is that 2 
decades of research has taught us that 
without compelling evidence for a 
noncardiac cause, there is no absolutely 
fail-safe way to exclude myocardial 
ischemia or infarction at the time of a 
patient’s initial presentation.”

Lee Goldman, MD
(Ann. IM  Dec. 2003)



• avoid “f/u prn”
• provide options
• MD should instruct pt. 
• pt. signature
• plain language
• be specific



Screening Asymptomatic Patients



RECOMMENDATIONS FROM MAJOR 
SOCIETIES

• The United States Preventive Services Task 
Force (USPSTF)(See "USPSTF Guidelines: Screening for 
coronary heart disease: Recommendation statement").

• (ACC/AHA) guidelines for exercise testing 
• American College of Physicians 
• American Academy of Family Physicians 
• American College of Sports Medicine 
• American Diabetes Association 
• NFPA
• DOT
• FAA



USPSTF
The United States Preventive Services 
Task Force (USPSTF)made two recoms 
in 2004 :

• They recommended against routine screening in 
adults at low risk for CHD events

• They concluded that there was insufficient 
evidence to recommend for or against routine 
screening in adults at increased risk for CHD 
events



ACC/AHA

• Guidelines for exercise testing reached a similar 
conclusion that there is little evidence to support routine 
testing in asymptomatic adults. They did identify the 
following subgroups that might benefit from screening:

• The guidelines concluded that the weight of evidence favors 
evaluation of asymptomatic patients with diabetes who plan to begin 
a vigorous exercise program. This is consistent with the conclusion 
that diabetes is a CHD equivalent

• Exercise testing can also be considered (although the weight of 
evidence is less clear) in patients with multiple risk factors for CHD 
as a guide to risk reduction therapy, in men over age 45 and women 
over age 55 who plan to start a vigorous exercise program or who
are involved in occupations that impair public safety, or in patients 
who are at high risk for CHD due to other diseases (eg, peripheral 
vascular disease and chronic renal failure). 





















AN EXCELLENT SYSTEMATIC REVIEW













Why Stress testing of some type is 
so important -

Symptoms vs Degree of Obstruction 

At rest, patients may have up to 90% obst. 
with no sx, with stress may have sx with 
50% obst.



Job Strain and Cardiovascular Disease
Body of evidence 

suggests relationship 
between job strain and 
cardiovascular 
mortality

Main associations are 
with exposure to high 
psychological 
demands and low 
control over job

Professional drivers 
(especially urban 
transport) have the 
most consistent 
evidence of increased  
risk



Cardiovascular effects: 
Return-to-Work after MI

Medical Factors
Major predictors of RTW: 

• LV dysfunction
• persistent ischemia / angina after treatment

Non-Medical Factors
• Coping styles
• Perception of work (demands, satisfaction)
• Age, gender, education
• Benefits/incentives



Cardiovascular effects of work
Reinfarction and death NOT more 
frequent at work
Many workers older (>50) and have 
moved into sedentary roles even pre-
infarction

Activity level CV Mortality Sudden Death

High 26.9 5.6

Medium 46.3 19.9

Low 49.0 15.7

Longshoremen study:  Lowest rates of CAD 
mortality linked to heaviest jobs:



Assessing work capacity: Some numbers

3.5 METs :  Bartending, frequent walking with 
10lb objects (many office jobs)

4 - 5 METs :  Painting, masonry work, light 
carpentry

5 - 6 METs : Lighter digging, shoveling 

6 - 7 METs : Heavier or more frequent shoveling

7 - 8 METs : Carrying 50-60 lbs; sawing 
hardwood



Assessing work capacity /capabilities

Job description:
Always request
Assess static vs dynamic work
Other stressors (temperature, psych) 
Other exposures (CO, cigarette smoke)

Simulated work (+/- exercise EKG) may be 
better in judgment of capabilities than testing in 
lab setting
Specialist opinion:  but beware of conservatism



Fitness-for-Duty Evaluations

Many safety-sensitive jobs (fire, police) have 
qualification requirements based on exercise 
testing or physical fitness standards

Principles outlined in last slide apply:  predictive 
value may be low in younger/healthier workers

Be careful not to exclude asymptomatic workers 
on basis of positive exercise test only

ADA conflicts:  May not be limited in performance 
of job



Attribution and Workers’ Compensation

Heart disease multifactorial:  
risk from work exposures is 
superimposed on a high 
baseline

Firefighters, Police:      
Often a statutory 
presumption that CAD 
arose from work, if worker 
has required years of 
service



SUDDEN CARDIAC DEATH

SCD CLAIMS   250,000-300,000 LIVES/YR

OVERALL  SURVIVAL    3-8%

GREAT GEOGRAPHIC VARIATION

MOST OCCUR AT HOME ( 50-80%)

MOST COMMONLY MALES AGE 50-75

LESS THAN 50% OCCUR WITH MI



SUDDEN CARDIAC DEATH (SCD)

90% CAD
LESS THAN 50% HAVE  MI
1 in 4:  1st symptom:  SCD
No warning
V fib 75%
Only Rx: Rapid Defib.
1 min. delay = 10% decr. Survival
5-7 min. to defib. =  20-40% surv.















TAKE HOME

NO ONE IS 100% “CLEARED”
BE CAREFUL ABOUT RTW ( ESP POST 
ER)
FFD CORRELLATED WITH EX CAP (10-
12 METS)
SCBA- RESP CLEARANCE- EX CAP
KEEP TOXINS IN MIND ESP CO



TAKE HOME
IF YOU ARE THINKING RTW OR D/C, GET A 
2ND EKG, 

ATYPICAL IS TYPICAL ( CHD EQUIV, HX 
CHD-----REFER) 

IF SX ARE TYPICAL, RFs ARE IRRELEVANT

BEWARE!!!- “HEAT STRESS”, SYNCOPE OR 
NEAR SYNCOPE, BP CHECKS, DIAPORESIS, 
“HYPOGLYCEMIA”, DIZZINESS, WEAKNESS, 
SOB, FOCAL NEURO SX, SHOULDER PAIN



“Always err in a way that 
the patient suffers the least-
“

(Commandment 10 of the Ten Commandments of Emergency 
Medicine) 








