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Part 3. Approach to Reading

The clinical problem–oriented approach to reading is different from the classic “system-
atic” research of a disease. Patients rarely present with a clear diagnosis; hence, the stu-
dent must become skilled in applying the textbook information to the clinical setting. 
Furthermore, one retains more information when one reads with a purpose. In other 
words, the student should read with the goal of answering specific questions. There 
are several fundamental questions that facilitate clinical thinking. These questions are

1. What is the most likely diagnosis?

2. What should be your next step?

3. What is the most likely mechanism for this process?

4. What are the risk factors (both implicit and age-related) for this condition?

5. What are the complications associated with the disease process?

6. What is the best therapy (and does the patient’s age change the therapy)?

7. How would you confirm the diagnosis?

CLINICAL PEARL

 C reading with the purpose of answering the 7 fundamental clinical ques-
tions improves retention of information and facilitates the application of 
“book knowledge” to “clinical knowledge.”

WHAT IS THE MOST LIKELY DIAGNOSIS?
The method of establishing the diagnosis was discussed in the previous section. 
One way of attacking this problem is to develop standard “approaches” to common 
clinical problems. It is helpful to understand the most common causes of various 
presentations, such as “the most common causes of delirium in an older patient are 
medication effect, hypoxia, and sepsis.”

The clinical scenario would entail something such as:
An 80-year-old woman in a nursing home is acutely agitated and disoriented. 

What is the most likely diagnosis?
With no other information to go on, the student would note that this woman has 

a clinical diagnosis of delirium. Using the “most common cause” information, the stu-
dent would make an educated guess that the patient has sepsis. If, instead, informa-
tion is given regarding new medication added recently a phrase may be added such as:

“The patient recently has been depressed and given a new antidepressant.” Then 
the clinical suspicion for medication-induced altered mental status goes up.

CLINICAL PEARL

 C Common causes of delirium in an older patient include hypoxia, medica-
tions, and sepsis.
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In contrast, if the further history revealed that the patient had an indwelling 
urinary catheter, the concern may shift to urosepsis.

WHAT SHOULD BE YOUR NEXT STEP?
This question is difficult because the next step may be more diagnostic information, 
or staging, or therapy. It may be more challenging than “the most likely diagnosis,” 
because there may be insufficient information to make a diagnosis and the next step 
may be to pursue more diagnostic information. Another possibility is that there is 
enough information for a probable diagnosis, and the next step is to stage the dis-
ease. Finally, the most appropriate action may be to treat. Hence, from clinical data, 
a judgment needs to be rendered regarding how far along one is on the road of:

Make the diagnosis → Stage the disease → Treatment based on stage → Follow response

Frequently, the student is “taught” to regurgitate the same information that 
someone has written about a particular disease, but is not skilled at giving the next 
step. This talent is learned optimally at the bedside, in a supportive environment, 
with freedom to make educated guesses, and with constructive feedback. A sample 
scenario may describe a student’s thought process as follows:

1. Make the diagnosis: “Based on the information I have, I believe that Mr. Smith 
has stable angina because he has retrosternal chest pain when he walks 3 blocks, 
but it is relieved within minutes by rest and with sublingual nitroglycerin.”

2. Stage the disease: “I don’t believe that this is severe disease because he does not 
have pain lasting for more than 5 minutes, angina at rest, or congestive heart failure.”

3. Treatment based on stage: “Therefore, my next step is to treat with aspirin, 
β-blockers, and sublingual nitroglycerin as needed, as well as lifestyle changes.”

4. Follow response: “I want to follow the treatment by assessing his pain (I will 
ask him about the degree of exercise he is able to perform without chest pain), 
performing a cardiac stress test, and reassessing him after the test is done.”

In a similar patient, when the clinical presentation is unclear or more severe, 
perhaps the best “next step” may be diagnostic in nature such as thallium stress test, 
or even coronary angiography. The next step depends upon the clinical state of 
the patient (if unstable, the next step is therapeutic), the potential severity of the 
disease (the next step may be staging), or the uncertainty of the diagnosis (the next 
step is diagnostic).

Usually, the vague question, “What is your next step?” is the most difficult ques-
tion, because the answer may be diagnostic, staging, or therapeutic. Additionally, 
older patients are sometimes placed on “Do Not Resuscitate” orders, and before 
performing CPR or other interventions, these directives should be reviewed.

WHAT IS THE MOST LIKELY MECHANISM FOR THIS PROCESS?
This question goes further than making the diagnosis, but also requires the student 
to understand the underlying mechanism for the process. For example, a clinical 
scenario may describe a “70-year-old woman who presents with several months 
of severe epistaxis, petechiae, and a normal CBC except for a platelet count of 
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15,000/mm3.” Answers that a student may consider to explain this condition include 
immune-mediated platelet destruction, drug-induced thrombocytopenia, bone mar-
row suppression, and platelet sequestration as a result of hypersplenism.

The student is advised to learn the mechanisms for each disease process and not 
merely memorize a constellation of symptoms. In other words, rather than solely 
committing to memory the classic presentation of idiopathic thrombocytopenic pur-
pura (ITP) (isolated thrombocytopenia without lymphadenopathy or offending drugs), 
the student should understand that ITP is an autoimmune process whereby the body 
produces IgG antibodies against the platelets. The platelets-antibody complexes are 
then taken from the circulation in the spleen. Because the disease process is specific for 
platelets, the other 2 cell lines (erythrocytes and leukocytes) are normal. Also, because 
the thrombocytopenia is caused by excessive platelet peripheral destruction, the bone 
marrow will show increased megakaryocytes (platelet precursors). Hence, treatment for 
ITP includes oral corticosteroid agents to decrease the immune process of antiplatelet 
IgG production, and, if refractory, then splenectomy. In older patients, myelodysplastic 
processes are more common and need to be considered.

WHAT ARE THE RISK FACTORS (BOTH IMPLICIT 
AND AGE-RELATED) FOR THIS CONDITION?
Understanding the risk factors helps the practitioner to establish a diagnosis and to 
determine how to interpret tests. For example, understanding the risk factor analy-
sis may help manage a 65-year-old obese woman with sudden onset of dyspnea and 
pleuritic chest pain following an orthopedic surgery for a femur fracture. This patient 
has numerous risk factors for deep venous thrombosis and pulmonary embolism. The 
physician may want to pursue angiography even if the ventilation/perfusion scan 
result is low probability. Thus, the number of risk factors helps categorize the likeli-
hood of a disease process. Age changes the risk factors and likelihood of disorders, as 
well as changing the manifestations. For example, because an older patient’s immune 
system wanes, the clinical signs of infection and sepsis may be more subtle.

CLINICAL PEARL

 C when the pretest probability of a disease is high based on risk factors, 
even with a negative initial test, more definitive testing may be indicated.

WHAT ARE THE COMPLICATIONS ASSOCIATED 
WITH THE DISEASE PROCESS?
A clinician must understand the complications of a disease so that one may monitor 
the patient. Sometimes the student has to make the diagnosis from clinical clues 
and then apply his/her knowledge of the sequelae of the pathological process. For 
example, the student should know that chronic hypertension may affect various end 
organs, such as the brain (encephalopathy or stroke), the eyes (vascular changes), 
the kidneys, and the heart. Understanding the types of consequences also helps the 
clinician to be aware of the dangers to a patient. The clinician is acutely aware of 
the need to monitor for the end-organ involvement and undertakes the appropriate 
intervention when involvement is present.
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WHAT IS THE BEST THERAPY (AND DOES THE PATIENT’S AGE 
CHANGE THE THERAPY)?
To answer this question, the clinician needs to reach the correct diagnosis, assess the 
severity of the condition, and weigh the situation to reach the appropriate interven-
tion. For the student, knowing exact dosages is not as important as understanding the 
best medication, the route of delivery, mechanism of action, and possible complica-
tions. It is important for the student to be able to verbalize the diagnosis and the 
rationale for the therapy. A common error is for the student to “jump to a treatment,” 
like a random guess, and therefore being given “right or wrong” feedback. In fact, the 
student’s guess may be correct, but for the wrong reason; conversely, the answer may 
be a very reasonable one, with only one small error in thinking. Instead, the student 
should verbalize the steps so that feedback may be given at every reasoning point, and 
also take into account the patient’s age and activity level.

For example, if the question is, “What is the best therapy for a 75-year-old man 
who is diagnosed with a prostatic cancer?” the incorrect manner of response is for 
the student to blurt out “surgery” or “radiation.” Rather, the student should reason 
it out in a way similar to this: “This 75-year-old man is highly functional and has 
no comorbidities. The prostate cancer is low grade and likely cured by surgery.” Or 
“This 75-year-old man is debilitated and has multiple medical problems making him 
surgical risk high. The prostatic cancer is a concern, but he is such a high surgical 
risk that hormonal treatment may be the best option.”

CLINICAL PEARL

 C Therapy should be logical based on the severity of disease. Antibiotic 
therapy should be tailored for specific organisms.

HOW WOULD YOU CONFIRM THE DIAGNOSIS?
In a situation where a man has a nontender penile ulcer, it is likely to be an infection 
or a tumor. Confirmation may be achieved by serology (rapid plasma reagent [RPR] 
or Venereal Disease Research Laboratory [VDRL] test) or biopsy; however, there is 
a significant possibility that patients with primary syphilis may not have developed 
antibody response yet, and have negative serology. Thus, confirmation of the diag-
nosis is attained with dark-field microscopy. Knowing the limitations of diagnostic 
tests and the manifestations of disease aids in this area.

Summary

1. There is no replacement for a careful history and physical examination, which 
must be conducted with patience and the possibility of cognitive impairment.

2. There are 4 steps to the clinical approach to the patient: making the diagnosis, 
assessing severity, treatment based on severity, and following response.

3. There are 7 questions that help in bridging the gap between the textbook and 
the clinical arena.



SECTION I: HOw TO ApprOACH ClINICAl prOblEmS     15

REFERENCES
Bordages G. Elaborated knowledge: a key to successful diagnostic thinking. Acad Med. 1994;69(11): 

883-885.

Bordages G. Why did I miss the diagnosis? Some cognitive explanations and educational implications. 
Acad Med. 1999;74(10):138-143.

Fitzgerald FT. History and physical examination: art and science. In: Henderson M, Tierney L, Simetana 
G. The Patient History: Evidence-Based Approach. 2nd ed. New York, NY: McGraw-Hill; 2012.

Gross R. Making Medical Decisions. Philadelphia, PA: American College of Physicians; 1999.

Johnston CB. Geriatric assessment. In: Landefeld C, Plamer R, Johnson MA, et al, eds. Current Geriatric 
Diagnosis and Treatment. New York, NY: McGraw-Hill; 2004.

Mark DB. Decision-making in clinical medicine. In: Longo D, Fauci AS, Kasper KL, et al, eds. Harrison’s 
Principles of Internal Medicine. 18th ed. New York, NY: McGraw-Hill; 2011:16-23.



SECTION II: ClINICal CaSES     17

SECTION II

Clinical Cases



a 70-year-old woman with a history of Type 2 diabetes presents to the geriatric 
clinic. The patient complains of a 3-month history of intermittent chest pain, which 
she describes as a sharp burning sensation. The pain usually occurs 2 to 3 times 
a day, lasts approximately 10 minutes, and is frequently accompanied by dizzi-
ness, shortness of breath, palpitations, and diaphoresis. The chest discomfort is 
aggravated by activity and is relieved with rest. The patient denies any orthopnea 
or paroxysmal nocturnal dyspnea. The week prior to coming to the geriatric clinic, 
she was seen in the emergency center and was diagnosed with gastroesophageal 
reflux disease. She was treated with omeprazole which she states, “helps a little.” 
She comes to clinic today because of increased difficulty in breathing. Her cur-
rent medications include metformin, glyburide, acetaminophen (Tylenol), and 
omeprazole. The patient has smoked cigarettes, approximately 1 pack per day, for 
40 years.
 Her temperature is 98.2°F, heart rate is 70 beats per minute (bpm), blood pres-
sure is 145/90 mm Hg, respiratory rate is 16 breaths/min, and oxygen saturation 
is 95% on room air. Cardiac examination reveals a regular heart rhythm and no 
murmur, but an S

4
 is present. auscultation of the lungs demonstrates fine crackles 

at both lower lung bases. Extremities demonstrate normal pulses and no edema. 
Electrocardiogram performed at the clinic shows normal sinus rhythm (NSR) and 
no ST-T-wave abnormalities. Chest x-ray results are unremarkable.

 C What is the most likely diagnosis?
 C What is your next diagnostic step?
 C What is the next step in therapy?

CaSE 1
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aNSWERS TO CaSE 1:

Angina

Summary: This is a 70-year-old woman with risk factors for coronary artery disease 
(CAD), such as diabetes, hypertension, and smoking, who presents with atypical 
chest pain. Her symptoms are described as an intermittent chest pain sharp, burning 
sensation, at times accompanied by dizziness, shortness of breath, palpitations, and 
diaphoresis. The pain is aggravated by activity and relieved with rest, which suggests 
an ischemic etiology. Gastroesophageal reflux disease could manifest as chest dis-
comfort described as a burning sensation; however, GERD is not typically relieved 
with rest in minutes. Cardiac examination reveals an S4 gallop, which can be heard 
in otherwise normal elderly patients, although it can also be present during an epi-
sode of angina pectoris.

•	 Most likely diagnosis: Angina pectoris.

•	 Next diagnostic step: Noninvasive cardiac diagnostic tests.

•	 Next step in therapy: Recommend an angiotensin-converting enzyme inhibitor—
this is a diabetic patient with today’s blood pressure elevated. Other consider-
ations include administering pre- and/or afterload–reducing agents as well as 
antianginal medications as diagnostic workup progresses, discontinuing proton 
pump inhibitor, addressing smoking cessation, and considering nonpharmaco-
logic approaches such as diet and lifestyle modifications and exercise.

AnAlysis

Objectives

1. To know that elderly patients often present with atypical symptoms of angina.

2. To know that noninvasive evaluation can be used to rule in or rule out CAD.

3. To know CAD high-risk criteria and indications for proceeding to coronary 
angiography.

4. To know about the long-term management of patients with chronic stable 
angina.

Considerations
This is an elderly patient who presents with intermittent chest pain. She has diabetes, 
hypertension, and a past history of cigarette use, which are all major risk factors for 
CAD. Although the ECG demonstrates NSR without ST-T abnormalities, this does 
not rule out CAD and therefore CAD must be excluded. These tests should be per-
formed because the patient’s history may not be reliable and the physical examination 
may be difficult to interpret. The elderly recall of anginal symptoms may be blunted 
by memory deficits or by masking of the symptoms from other more prominent bodily 
complaints, such as esophageal and musculoskeletal disorders. The 3 most important 
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issues for this patient are (1) recognizing that atypical chest pain in the elderly is a 
typical presentation of CAD, (2) identifying the need to perform noninvasive cardiac 
diagnostic tests to evaluate the possibility of obstructive CAD, and (3) realizing that 
patient’s history may not be reliable and the physical examination may be difficult 
to interpret.

aPPROaCH TO:

Angina in the Elderly

DEfinition
ANgiNA (ANgiNA Pectoris): Derives from the Latin “angora,” which means 
choking or suffocation. It may also indicate anxiety, fear, or terror. Angina pectoris was 
first recognized in the Middle Ages, but was described in detail in 1768 by William 
Heberden

CliniCAl ApproACh

Introduction
Angina pectoris usually indicates chest discomfort that is caused by myocardial isch-
emia without necrosis. Angina pectoris is further qualified by its precipitating fac-
tors, duration of discomfort, clinical characteristics, area of radiation, and quality of 
discomfort. Typical angina may be precipitated by increased activity such as physical 
exercise or sexual intercourse. It may also be precipitated by emotional stress such 
as anger, fear, or other emotions. Angina pectoris that is precipitated by exertion 
is usually relieved within 1 to 5 minutes following discontinuation of the exertion. 
The pain may be more rapidly relieved with sublingual nitroglycerin use. Anginal 
episodes usually last only about 2 to 10 minutes in duration, and are often described 
as a heaviness or retrosternal pressure sensation. There may also be radiation of pain 
to the ulnar aspect of the left arm, the neck, the jaw, mid-abdomen, the right arm, 
or the shoulders.

Often, however, patients do not present with typical anginal symptoms. Atypi-
cal symptoms may include dyspnea, diaphoresis, nausea, emesis, fatigue, weak-
ness, altered sensorium, light-headedness, or loss of consciousness. The absence of 
classical anginal symptoms may be termed silent angina. A Framingham study, in 
which over 5000 men and women were followed over a 30-year period, found that 
increased age was associated with a greater proportion of silent myocardial ischemia. 
The average proportion of unrecognized Mi for men and women between ages 75 
and 84 were 42% and 36%, respectively.

In summary, elderly patients often present with anginal equivalents which may 
be manifestations of silent myocardial ischemia. As noted earlier, myocardial isch-
emia may be described in other ways than just precordial discomfort. Because of this, 
elderly patients with myocardial ischemia are less likely to be diagnosed correctly 
and receive appropriate attention and treatment. These often result in less favorable 
outcomes than in patients with classic anginal chest pain.
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Silent Ischemia in the Elderly
An atypical presentation of CAD often results in increased morbidities and mortali-
ties in presenting patients. Over half of the patients with unrecognized symptoms of 
CAD subsequently presented with a catastrophic cardiovascular event such as heart 
attack or sudden death. The atypical or “silent” presentations of CAD prevents early 
diagnosis of myocardial ischemia.

Although there is no clear-cut threshold for the diagnosis of “old age,” physicians 
tend to define patient >65 years of age as being elderly. The geriatric population is 
the fastest-growing segment of the American public. The elderly population has 
increased by a factor of 11 during the past century, going from 3 million people in 
1900 to 33 million people in 1994. In the 20th century, the growth of the elderly 
population resulted in about 1 out of 8 Americans being classified as “elderly” in 
1994. This growth has continued in 21st century and by 2030, 1 out of 5 people will 
be classified as geriatric age group. Atypical angina symptoms are more common in 
elderly and diabetic individuals.

Pathophysiology of Angina
For more than 40 years, it has been known that myocardial ischemia occurs when 
there is an imbalance between myocardial energy supply and demand. Oxygen is the 
primary component of the energy imbalance, but other substrates such as glucose 
and free fatty acid are also involved in substrate supply, utilization, and enzymatic 
activities. These energy substrates are important in the pathogenesis of myocardial 
ischemia in angina pectoris, in acute coronary syndromes, and also in following 
reperfusion therapy.

The availability of oxygen and myocardial nutrient determine the ability of oxi-
dative phosphorylation to produce usable energy in the form of ATP. Myocardial 
oxygen demand is a result of heart rate, blood pressure, and myocardial wall ten-
sion. Preload, afterload, and myocardial contractility are the major determinant of 
myocardial wall tension. Myocardial oxygen extraction from coronary arterial blood 
at rest is normally about 75% of the arterial oxygen content of the blood; there-
fore, increased oxygen extraction from the blood is not available to compensate for 
increased myocardial oxygen demand. Physiological increases in myocardial oxygen 
needs require an augmentation in coronary blood flow. Increased coronary blood 
flow is the mechanism that the heart utilizes to compensate for increased myocardial 
metabolic demand.

Myocardial ischemia stimulates cardiac sensory receptors to initiate a sympatho-
excitatory reflex, which are mediated by bradykinin and other substances leading 
to angina symptoms. Although multiple theories have been proposed in the past 
to explain myocardial ischemia, the mechanism of silent ischemia is still unknown.

Clinical Presentation

Diagnostic Criteria for Angina 

History The typical patient who experiences angina is a man older than 50 years of age 
or a woman older than 60 years of age. Classical angina pectoris is described as heavi-
ness, pressure, squeezing, smothering, or choking sensation, and is only rarely described 
as frank pain. Patients often place their hand over the sternum, sometimes making a 
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clenched fist, to indicate a squeezing, substernal discomfort (Levine sign) when describ-
ing angina pectoris. It typically is crescendo-decrescendo in intensity, and usually lasts 
2 to 5 minutes in duration. The chest discomfort often radiates to either shoulder and/
or to both arms (especially the ulnar surfaces of the forearm and hand).

The diagnosis of myocardial ischemia in an elderly patient is often delayed by the 
nonspecific nature of the pain. Instead of feeling a crushing or pressure type of chest 
discomfort, elderly patients often experience “heartburn,” shortness of breath, faint-
ing, or confusion. In some cases, geriatric patient may experience no symptoms at all 
from myocardial ischemia. Elderly patients also frequently live with minor illnesses 
and discomforts, which delays their recognition of anginal symptoms. In one study, 
21% to 68% of older patients had unrecognized MIs which were subsequently detected 
on routine ECGs. Because of this, health-care providers should be cognizant of the 
frequent silent and atypical presentation of myocardial ischemia in elderly.

Physical Findings In an elderly patient with asymptomatic myocardial ischemia, 
the physical examination may be completely normal or may only reveal evidence 
of peripheral atherosclerotic disease. These patients may demonstrate a pulsatile 
abdominal aortic aneurysm, a carotid arterial bruit, or diminished arterial pulse in 
the lower extremities. These patients may also manifest xanthelasmas and xantho-
mas, which are physical findings suggestive for abnormal blood lipid. Fundoscopic 
examinations may reveal an increased light reflex and/or arteriovenous nicking, 
which are manifestations of underlying hypertension. Palpation may reveal cardiac 
enlargement and abnormal contraction of the cardiac impulse (left ventricular [LV] 
akinesia or dyskinesia).

Auscultation may reveal arterial bruits, a third and/or fourth heart sound, or 
an apical systolic murmur due to mitral regurgitation if acute ischemia or previous 
infarction has impaired papillary muscle function. Aortic stenosis, aortic regurgita-
tion, pulmonary hypertension, and hypertrophic cardiomyopathy must be excluded, 
since these disorders may cause angina in the absence of coronary atherosclerosis. 
Examination during an anginal attack may be useful, since ischemia can cause tran-
sient LV failure with the appearance of a third and/or fourth heart sound, a dyski-
netic cardiac apex, mitral regurgitation, and even pulmonary edema. Tenderness of 
the chest wall, localization of the discomfort with a single fingertip on the chest, 
or reproduction of the pain with palpation of the chest makes it less likely that the 
patient’s pain is caused by myocardial ischemia.

Electrocardiogram Patients with ischemic heart disease (IHD) may have a com-
pletely normal ECG or may have abnormalities of previous myocardial infarctions. 
It may also show nonspecific ECG changes that are suggestive of underlying myocar-
dial ischemia such as ST-T-segment abnormalities, LV hypertrophy, and/or intraven-
tricular conduction disturbances. Dynamic ST-segment and T-wave changes that 
accompany episodes of angina pectoris and disappear with resolution of anginal pain 
are highly suggestive of the present of myocardial ischemia.

Stress Testing If the resting ECG is normal and the patient can exercise, testing 
of the patients should begin with a graded ECG stress testing. Exercise stress test 
evaluates both the likelihood of CAD and the patient’s functional capacity. ecg 
changes correlating to myocardial ischemia in association with anginal symptoms 
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have a good predictive value for the presence of iHD. Additionally, the exercise 
tolerance test can establish the patient’s exercise capacity which helps direct man-
agement of the patients. This patient’s exercise capacity is predictive information of 
long-term outcomes, and can also be useful in evaluation of effectiveness of either 
medical or interventional therapy. 

indications for stress testing are:

1. Diagnosis of IHD

2. Assessment of functional capacity

3. Assessment of the adequacy of IHD treatment

Absolute contraindications for exercise tolerance test include:

1. Acute myocardial infarction within the last 48 hours

2. High-risk unstable angina symptoms

3. Acute pulmonary embolism

4. Severe aortic stenosis

5. Uncontrolled congestive heart failure

6. Uncontrolled arrhythmias

7. Myopericarditis

8. Acute aortic dissection

relative contraindications for exercise tolerance test include:

1. Left main CAD

2. Moderate valvular stenosis

3. Severe hypertension

4. Hypertrophic cardiomyopathy

5. High-degree AV block

6. Severe electrolyte abnormality

7. Inability to exercise

If a patient is unable to exercise or has significant baseline ECG abnormalities, 
pharmacological stress testing can be used. Pharmacological stress testing required 
the addition of imaging modalities such as two-dimensional (2D)-echocardiogram, 
myocardial perfusion scintigraphy (MPS), cardiac MRI, or cardiac positron emission 
tomography (PET).

Table 1–1 shows the sensitivity, specificity, and predictive accuracy for the 
diagnosis of CAD in various imaging test modalities.

Some high-risk patients should be sent directly to coronary angiography, which 
is the gold standard for the diagnosis of CAD. Additionally, patient may require 
coronary angiography if there a is high-risk indicator for CAD (Table 1–2).
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Coronary Angiography Coronary angiography remains the gold standard for the 
diagnosis of CAD and defining the extent of the atherosclerotic cardiovascular dis-
ease. It should be performed in all patients who have high-risk anginal symptoms at 
the time of presentation. It should also be the next step in evaluating patient with 
high-risk noninvasive test indicators of CAD. Additionally, coronary angiography 
may be indicated in patients who failed medical therapy, who have indeterminate 
stress tests, and who continue to have severe anginal symptoms. Coronary angiog-
raphy may also be indicated in patients with severe LV dysfunction or in patients 
who are unable to perform noninvasive evaluation, or in patients whose occupa-
tion demand a definitive diagnosis for presence or absence of CAD such as airplane 
pilots.

treatment and Management 

The goals of treatment in patients with chronic stable angina are

1. To relieve symptoms

2. To prevent progression of the atherosclerotic disease

3. To reduce risk of myocardial infarction (MI) or sudden cardiac death

4. To control complicating factors which trigger or worsen myocardial ischemia

Table 1–1  •  TESTS USED FOR DIAGNOSIS AND PROGNOSIS IN ISCHEMIC 
hEArt DisEAsE

test type sensitivity (%) specificity (%)
predictive 
Accuracy (%)

adenosine myocardial perfusion 
scintigraphy (MPS)

90-92 80-84 80-85

Computed tomography:
Electronbeam tomography
(EBCT) calcium score

60-64 70-73 60-67

Dobutamine echocardiography 88-90 80-84 80-85

Exercise ECG 65-70 75-80 75-80

Table 1–2  •  HIGH-RISk INDICATORS OF CAD

Modalities indicators

Echocardiogram •  Severe resting LV dysfunction during stress (LVEF ≤35%)
•  Severe exercise LV dysfunction during stress (exercise LVEF ≤35%)
•   Echocardiographic wall motion abnormality (involving 2 segments) 

developed at low dose of dobutamine (10 mg/kg/min) or at a low heart 
rate (120 beats/min)

•  Stress echocardiographic evidence of extensive ischemia

MPS or PET scan •  Large, stress-induced perfusion defect on nuclear medicine imaging
•  Multiple, moderate-size profusion defects on nuclear medicine imaging
•   Large, fixed perfusion defect with LV dilation or increased lung uptake 

on nuclear medicine imaging
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Traditional anti-ischemic agents do not relieve symptoms in all patients with 
myocardial ischemia and there is individual variation in patient’s responsiveness to 
these agents. In a meta-analysis of 3 types of anti-ischemic agents which included 
nitrates, β-blockers, and CCBs, β-blockers were the most effective in decreasing 
the frequency of anginal episodes. β-Blockers can be combined with nitrates since 
they both lower myocardial oxygen demand and lower LV end diastolic pressure, 
thereby increasing subendocardial blood flow. β-Blockers are useful in preventing 
reflex tachycardia frequently induced by nitrate. The nitrates, in turn, limit increase 
in left ventricular end diastolic pressure (LVEDP) that may result from β-blocker’s 
negative inotropic effects.

There is considerable evidence that lifestyle changes and pharmacologic therapy 
may reduce the progression of atherosclerosis, stabilize plaque, or both in chronic 
stable angina. Aggressive interventions are warranted to control all cardiovascu-
lar risk factors, including diabetes and hypertension (a target blood pressure of 
Ä130/80 mm Hg is appropriate for both conditions) in persons with CAD.

the American Heart Association recommends how to reduce cardiovascular 
risk and prevent progression of CAD, which can be summarized to 10 aspects as 
below

smoking: Smoking cessation and avoidance of exposure to environmental tobacco 
smoke at work and home is recommended. Follow-up, referral to special programs, 
and/or pharmacotherapy (including nicotine replacement) is recommended, as is a 
stepwise strategy for smoking cessation (ask, advise, assess, assist, arrange).

Blood pressure control: Patients should initiate and maintain lifestyle modifications 
which include weight control, increased physical activity, moderation of alcohol con-
sumption, limited sodium intake, and maintenance of a diet high in fresh fruits, vege-
tables, and low-fat dairy products. Blood pressure control according to Joint National 
Conference VII guidelines is recommended, which is, blood pressure <140/90 mm Hg 
or <130/80 mm Hg for patients with diabetes or chronic kidney disease.

Lipid management: Dietary therapy for all patients should include reduced intake 
of saturated fats (to <7% of total calories), transfatty acids, and cholesterol (to 
<200 mg/d). Adding plant stanol/sterol (2 g/d) and viscous fiber (>10 g/d) is advis-
able to further lower low-density lipoprotein cholesterol (LDL-C). Daily physical 
activity and weight management are recommended for all patients.

  LDL Cholesterol: Lipid management is recommended. LDL-C should be <100 mg/dL 
and if baseline LDL-C is ≥100 mg/dL, LDL-lowering drug therapy should be initi-
ated in addition to therapeutic lifestyle changes. When LDL-lowering medica-
tions are used in high-risk or moderately high-risk persons, it is recommended 
that intensity of therapy be sufficient to achieve a 30% to 40% reduction in 
LDL-C levels.

  TGs: If triglycerides (TGs) are 200 to 499 mg/dL, fibrate therapy as a therapeutic 
option can be useful to reduce non–high-density lipoprotein cholesterol (HDL-C) 
(after LDL-C–lowering therapy). If TGs are ≥500 mg/dL, therapeutic options 
to lower the TG to reduce the risk of pancreatitis are fibrate or niacin; these 
should be initiated before LDL-C–lowering therapy. The goal is to achieve 
non–HDL-C <130 mg/dL if possible.
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Physical activity: Physical activity of 30 to 60 minutes, 7 d/wk (minimum 5 d/wk) 
is recommended.

Weight management: BMI and waist circumference should be assessed regularly. 
On each patient visit, it is useful to consistently encourage weight maintenance or 
reduction through an appropriate balance of physical activity, caloric intake, and 
formal behavioral programs when indicated to achieve and maintain a BMI between 
18.5 and 24.9 kg/m2.

Diabetes management should include lifestyle and pharmacotherapy measures to 
achieve a near-normal HbA1c.

Antiplatelet agents: Aspirin should be started at 75 to 162 mg/d and continued 
indefinitely in all patients unless contraindicated.

renin-angiotensin-aldosterone system blockers: ACE inhibitors should be started 
and continued indefinitely in all patients with LV ejection fraction ≤40% and in 
those with hypertension, diabetes, or chronic kidney disease unless contraindi-
cated. ACE inhibitors should be started and continued indefinitely in patients who 
are not lower risk (lower risk defined as those with normal LV ejection fraction in 
whom cardiovascular risk factors are well controlled and revascularization has been 
performed), unless contraindicated.

β-Blockers: It is beneficial to start and continue β-blocker therapy indefinitely in 
all patients who have had MI, acute coronary syndrome, or LV dysfunction with or 
without heart failure symptoms, unless contraindicated.

influenza vaccination: An annual influenza vaccination is recommended for patients 
with cardiovascular disease.

CliniCAl CAsE CorrElAtion
•	 See also Case 2 (CHF in the Geriatric Patient), Case 3 (Atrial Fibrillation in 

the Older Adult), Case 4 (Valvular Heart Disease in the Older Adult), and 
Case 5 (Hyperlipidemia in the Elderly).
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COMPREHENSION QUESTIONS

1.1 A 73-year-old man with Type 2 diabetes and CAD presents to clinic, complain-
ing of chest pain, which is reproducible at palpation. Most recently, patient was 
helping his grandchildren move some boxes at home as he was cleaning the den 
and donating the items to The Goodwill. He has a history of myocardial infarc-
tion 1 year ago which required coronary angioplasty with stent placement. His 
blood sugar levels have been difficult to control and fasting blood sugar at clinic 
was 160 mg/dL. Patient says that he is compliant with medications and tries to 
follow a sensible diet. Which of the following is the best next step?

A. Percutaneous coronary angiography

B. Stress test

C. Echocardiogram

D. Influenza vaccination

1.2 A 71-year-old woman visits the geriatrics outpatient clinic for evaluation of 
chest pain. Patient complains of chest pain upon exertion, particularly recently 
that she started taking ballroom dancing lessons; however, she says that she 
is able to climb a flight of stairs without trouble. Upon physical examination 
patient presents with mid-systolic ejection murmur, heard best over the right 
second intercostal space, with radiation into the right neck. Which of the fol-
lowing would be contraindicated in the evaluation of this patient?

A. Treadmill stress test

B. Echocardiogram

C. Percutaneous coronary angiography

D. Sestamibi stress test

1.3 A 73-year-old man with diabetes mellitus Type 2, CAD, and intermittent clau-
dication complains of epigastric abdominal pain. Patient says that pain occurred 
after lunch while he was mowing the lawn 4 days ago. He says that the pain 
lasted about 10 minutes for which he took bismuth subsalicylate (Pepto-
Bismol). Electrocardiogram performed at the clinic showed new Q waves at the 
inferior leads; subsequently an adenosine myocardial perfusion scintigraphy was 
ordered which showed indeterminate results. Which of the following is the best 
next step?

A. Treadmill stress test

B. Dobutamine echocardiogram

C. Percutaneous coronary angiography

D. Electrocardiogram
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AnsWErs

1.1 D. Patient’s symptoms are not suggestive of cardiogenic chest pain as these were 
not present during activity and are reproducible at rest by palpation, indicating 
a musculoskeletal etiology. There is no need to evaluate patient for the likeli-
hood of CAD or functional capacity at this point. However, an annual influenza 
vaccination is recommended for patients with cardiovascular disease.

1.2 A. Patient is in need of evaluation to determine coronary artery occlusive dis-
ease. At physical examination, patient’s findings are suggestive of aortic ste-
nosis. Be aware that an absolute contraindication for exercise tolerance test is 
severe aortic stenosis.

1.3 c. Patient history is suggestive of inferior myocardial ischemia and possible 
recent or remote myocardial infarction. The fact that patient has an inde-
terminate stress test warrants further investigation by percutaneous coronary 
angiography.

CliniCAl pEArls

 C atypical symptoms of angina are most often the typical presentation in 
the elderly patient.

 C In the geriatric population, history may not be reliable and the physical 
examination may be difficult to interpret.

 C Elderly patients’ recall of anginal symptoms may be blunted by memory 
deficits or by masking symptoms from other bodily complaints.

 C Shortness of breath first with activity could be an angina equivalent, par-
ticularly if patient suffers from occlusive disease in the distal dominant 
right coronary artery.

 C In patients with 3-vessel disease, a false-negative myocardial perfusion 
imaging can occur due to balanced ischemia, therefore if in doubt, coro-
nary angiography is the test of choice.
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