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Abdominal Pain

789.0X

GENERAL CONSIDERATIONS

Scope of This Article

This article discusses atraumatic abdominal pain in adults and older children.

Definition of Abdominal Pain

Complaint of pain in the area between the ribcage and pelvis.
Overview

Abdominal pain is frequent symptom encountered by a large portion of the otherwise healthy
population (in some studies more than 50%). Most commonly it is a benign complaint reflecting
a disease process that can be treated symptomatically. Howevey kheriee presenting

symptom to an acute lfthreatening iliness that requires rapid assessment and immediate triage
to an acute care facility.

Red Flags

Red flags are historical or physical findings that suggest a higher severity of iliness, requiring
further investigation.

Red Flag Possible Etiology Possible Consequence
Fever Infection Dehydration, sepsis
Diarrhea Infection Dehydration
Persistent constipation Intestinal obstruction Dehydration
Hematochezia Lower or upper Gl bleed Hemodynamidnstability
Persistent Vomiting Multiple etiologies Dehydration, metabolic
acidosis
Hematemesis Upper Gl bleed Hemodynamic instability
Severe Pain Perforation, peritonitis Sepsis, hemodynamic
instability
Pregnancy Ectopic pregnancy, placenta Increased fetal and materna
abruption morbidity, mortality
Jaundice Liver failure, biliary Hepatic encephalopathy
obstruction
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History

The history should include:

Duration and frequency of pain

Severity and nature of pain.

Location and radiation of pain.

Aggravating/alleviating factorsuch as food, antacids, exertion, defecation.
Associated symptoms, including fever, chills, weight loss or gain, nausea, vomiting,
diarrhea, constipation, hematochezia, melena, jaundice, change in the color of urine or
stool, change in the diameter of stool.

Family history of bowel disorders.

Alcohol intake.

Medication use, including over the counter medications such as aspirin and NSAIDs.
Menstrual history.

Pain Duration

Acute: Pain of less than a few daigration, that has worsened progressively until the
time of presentation.

Chronic: Pain that has remained unchanged for months or years.

Pain that does not clearly fit either category might be called subacute, and requires
consideration of the differeiat diagnoses for both acute and chronic pain.

Pain Type
Pain Type Character Localization Cause Examples
Dull and aching, Distention or Intestinal
Visceral Pain but can be Poorly localized | spasm of a obstruction,
colicky hollow organ cholecystitis
Parietal Acute
Parietal Pain Sharp Well localized | peritoneal _—
M appendicitis
irritation
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Pain Location

Causes of Abdominal Pain by Location

Location

Causes

Right Upper Quadrant

Hepatitis

Cholecystitis
Cholangitis
Pancreatitis
Budd-Chiari Syndrome
Pneumonia

Left Upper Quadrant

Splenic Abscess
Splenic Infarct
Gastritis

Gastric Ulcer
Pancreatitis

Right Lower Quadrant

Appendicitis

Salpingitis

Ectopic Pregnancy

Inguinal Hernia
Nephrolithiasis
Inflammatory Bowel Disease

Left Lower Quadrant

Diverticulitis

Salpingitis

Ectopic Pregnancy

Inguinal Hernia
Nephrolithiasis
Inflammatory Bowel Disease

Epigastric

Peptic Ulcer Disease
GERD

Gastritis

Pancreatitis

MI

Pericarditis

Aortic Aneurysm

Periumbilical

Early Appendicitis
Gastroenteritis
Bowel Obstruction
Aortic Aneurysm
Ventral Hernia

Diffuse

Gastroenteritis
Mesenteric Ischemia
Metabolic

Irritable Bowel Syndrome
Bowel Obstruction
Peritonitis
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Pain Severity

The severity of the pain generally is related to the severity of the disorder, especially if acute in
onset. As an example, the pairbdfary obstruction, renal colic, or mesenteric infarction is of

high intensity, while the pain of gastroenteritisasd marked. Age, mental status, and general
health may affect the patientds clinical pres
significant masking of pain, and the elderly often present with less intense pain.

Associated Symptoms

Symptomghat occur in relation to abdominal pain may give important information. Nausea and
vomiting occur with a number of disorders. Weight loss may occur in association with
malignancy. A change in bowel habits suggests a colonic lesion.

Women should be asll whether they are sexually active, the number of sexual partners,
whether any sexual partners are new, and whether any sexual partners are experiencing
symptoms suggestive of a sexually transmitted infection.

Physical Examination

General Exam

e Generabppearance. Patients with peritonitis try to remain immobile.

e Vital signs, including measurement of orthostatic changes in blood pressure and heart
rate. Obstruction or peritonitis can cause large amounts of third spacing of fluid and
intravascular volme depletion or overt shock.

e Jaundice.

Abdominal Exam

e Auscultation. Hypoactive sounds may be noted in advanced peritonitis or ileus. High
pitched bowel sounds are a feature of early bowel obstruction.

e Gentle percussion is useful to identify acueifonitis. Percussion is also used to
identify ascites, liver span, and bladder and splenic enlargement. Tympany signifies
distended bowel, while dullness may signify a mass.

e Palpation must be performed gently and while the patient is distracted.ulstusgidity
or figuardingd is an important and early si
may detect enlarged organs, maseesgernias.

Rectal and Pelvic Exam
e Arrectal is generally required in all patients with acute abdominal pain. irgzadtion
might be the explanation for signs and symptoms of obstruction in the elderly. Stool for
occult blood should also be obtained.
e A pelvic exam is generally required in all women with acute lower abdominal pain, and is
critical for determining whther abdominal pain is due to pelvic inflammatory disease, an
adnexal mass or cyst, uterine pathology, or an ectopic pregnancy.
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ACUTE ABDOMINAL PAIN

Surgical Abdomen (AKA fAAcute Abdomeno)

The first priority in patients with acute abdominal pain ideétermine who has a rapidly

worsening prognosis in the absence of surgical intervention. Only after the clinician is satisfied
that the abdominal presentation is not an acute surgical emergency can consideration of other
diagnostic possibilities beginPatients should not eat or drink while a diagnosis of a surgical
abdomen remains under consideration.

The two syndromes that cause most surgical abdomens are obstruction and peritonitis. The latter
encompasses most severe abdominal pathology isimaperitoneal hemorrhage or viscus
perforation typically present with common features of peritonitis.

Obstruction

Obstruction generally presents as pain together with anorexia, bloating, nausea, and
vomiting. Physical examination may reveal distensiod highpitched or absent bowel
sounds. Abdominal percussion reveals tympany from proximally dilated loops of bowel.
An abdominal mass, if present, may suggest an etiology for the obstruction.

Peritonitis

Patients with peritonitis of any cause tenéppear ill and lie still to minimize their
discomfort. Rebound tenderness, abdominal wall rigidity, and percussion tenderness are
classically thought to reflect peritonitis. Other subtle signs of peritonitis include
diminished bowel sounds and pain worseé when an examiner lightly bumps the

stretcher.

Initial Diagnostic Testing
e Complete blood count with differential

e Electrolytes, BUN, creatinine, and glucose

e Aminotransferases, alkaline phosphatase, and bilirubin
e Lipase

e Urinalysis

[ ]

Pregnancy test ivomen of childbearing potential

While these laboratory tests are important, they are not sufficient to rule in or rule out a diagnosis
of surgical abdomen, as a surgical abdomen is a clinical diagnosis.

Subsequent Diagnostic Testing

Patients clearly imeed of urgent laparotomy may proceed directly to the operating room for
diagnosis and management. In particular, patients with a painful pulsatile abdominal mass, with
or without bruit, should be suspected to have a ruptured aortic aneurysm.
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However,many patients will not have a firm diagnosis after initial assessment, and in these
cases, careful observation of the patientos
management. In addition, the following additional investigations can alsonisedered:

e Blood and urineultures, n the presence of fever or unstable vital signs

e CT Scan When available, CT scanning is the test of choice for detecting partial or
complete bowel obstruction, hernias, diverticulitis, renal stones, and aortic aneurysms. It
can also be useful in investigating appendicitis, peritonitis, ischemia due to
strangilation/adhesions, and pancreatitis. CT scan may play a demsiking role
when evaluating demented or obtunded patients.

e Plain Abdominal Films.Where CT scanning is immediately available, abdominal plain
films are not necessary, as they do not gte\additional information. However, in the
absence of CT scanning, flat amgright or lateral decubitus radiographs are a crucial
step in decision making for the suspected surgical abdomen, as proximally dilated loops
of bowel are the hallmark of intes#l obstruction, and free intraperitoneal air can
confirm a suspicion of hollow organ perforation

e Ultrasound. Ultrasound is the preferred test in pregnancy, and evaluating biliary and
pelvic pathology. If more readily available, it may also be usefuifany of the
conditions listed above under CT Scan.

Right Upper Quadrant Pain

Usually caused by involvement of the liverlolrary tree.

Initial assessment

The presence of fever and jaundice in a patient with right upper quadrant pain leads to a clinical
diagnosis of ascending cholangitis. Acute cholecystitis can also present as a systemically unwell
patient with lowgrade fever.Patients with an acute rigg aminotransferases and right upper
guadrant pain most likely have choledocholithiasis, particularly if there is also arriaeute

bilirubin.

Initial Diagnostic Testing
e Complete blood count with differential.
Electrolytes, BUN, creatinine, and ghse.
Aminotransferases, alkaline phosphatase, and bilirubin.
Lipase.
Abdominal ultrasound. (Plain films of the abdomen are unlikely to yield much
information.)

Subsequent Diagnostic Testing (if available)
e Endoscopic ultrasound.
e Endoscopigetrograde cholangiopancreatography (ERCP).
e Magnetic resonance cholangiopancreatography (MRCP).
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Epiqgastric Pain

Epigastric pain that is relatively sudden in onset is suggestive of pancreatitis, particularly when it
radiates to the back anddssociated with nausea, vomiting, and anorexia.

Epigastric pain that is less acute and is associated with bloating, abdominal fullness, heartburn,
or nausea can be classified as dyspepsia. Most of these patients can safely undergo a therapeutic
trial or watchful waiting. However red flags that suggest a need for further investigation include:

Age over 50.

Weight loss.

Persistent vomiting.

Dysphagia.

Anemia.

Hematemesignelena, or heme positive stool
Palpable abdominal mass.

Family history ofupper gastrointestinal carcinoma.
Previous gastric surgery.

Refractory/recurrent symptoms.

It is also important to consider nonabdominal etiologies of upper abdominal pain:

e Cardiac pain.
e Pleural or pulmonary pathology.

Initial Diagnostic Testing
Many patients can be managed with a therapeutic trial of antisecretory therapy without further
investigation. However, those with red flags or suspicion of pancreatitis should have the
following:

e Complete blood count with differential.

¢ Electrolytes, BUN creatinine, and glucose.

¢ Aminotransferases, alkaline phosphatase, and bilirubin.

e Lipase. Elevated lipase in the presence of epigastric pain is very suggestive of

pancreatitis. Amylase is a less specific alternative, if lipase is not available.

Subsguent Diagnostic Testing

e Esophagogastroduodenoscopy (EGD), especially for those with red flags and dyspepsia.

e Testing for Helicobacter pylori may be considereshecially in refractory/recurrent
cases.

e Abdominal ultrasound if pancreatitis is being ddesed, since biliary disease is a
common etiology for pancreatitis.

e CT Scan is more sensitive for the diagnosis of pancreatitis than ultrasound; consider if
doubts remain after an ultrasound has been obtained.
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Lower Abdominal Pain

Pain in the loweabdomen can be associated with pathology in the following:

e Distal intestinal tract.
e Upper abdominal structures with pain radiating into the lower abdomen.
e The pelvis.

The history should include risk factors for infectious and ischemic canselé;aton use (e.qg.,
NSAIDs, laxatives), and family histof inflammatory bowel disease (IBD). Patients should be
asked about urinary symptoms such as frequency, urgency, and dysuria.

Left and/or right lower quadrant pain, when occurring together with darihsuggestive of
colitis and/or ileitis. Diverticulitis presents more frequently as left lower quadrantgben,
with leukocytosis

In older patients, abdominal pain and a change in bowel habits can be the first sign of colon
cancer.

It is also inportant to consider nonabdominal etiologies of upper abdominal pain:

Retroperitoneal pathology.

Cystitis can cause suprapubic pain.

Renal colic results in pain that may radiate to the lower abdomen.

Lower abdominal pain (pelvic pain) in womerfriequently caused by disorders of the
internal female reproductive organs. (Discussed below.)

Initial Diagnostic Testing
e Complete blood count with differential.
e Urinalysis (and culture if results dictate).

Subsequent Diagnostic Testing

e Stool studiesn patients with severe or persistent lower abdominal pain associated with
diarrhea, and immunosuppressed patients, should include culture for enteric pathogens,
microscopy for ova and parasites, and measurement of Clostridium difficile toxin.
However, may patients with less severe presentations will often havéirsdied
illness, and can be managed expectantly.

e Colonoscopy in patients with illness exceeding two weeks with negative cultures,
systemically unwell patients, immunosuppressed patientsyhaed ileal pathology is
suspected(Note that patients over age 50 are also candidates for screening colonoscopy,
and their presenting symptoms provide an opportunity to discuss this.)

e CT scan, especially in cases suggestive of diverticulitis.
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Lower Abdominal Pain in Women

Additional history in women should include:

Regularity and timing of menstrual periods.
Possibility of pregnancy.

Presence of vaginal discharge or bleeding.
Recent history of dyspareunia or dysmenorrhea.

In addition to thecauses of lower abdominal pain discussed above, other common etiologies of
acute lower abdominal pain in women include:

Pelvic inflammatory disease (PID).

Adnexal cysts or masses with bleeding.

Ovarian torsion.

Ectopic pregnancy.

Uterine pain due tnfection (endometritis) or torsion of leiomyomas.

A pelvic examination is part of the physical examination whenever pelvic pathology is in the
differential dagnosis. Purdent cervical dischargegervical tenderness, uterine enlargement, or
adnexal magsmay be detected. PID should be considered when acute left, right, or bilateral
abdominal pain is accompanied by fever and an elevated white blood count with left shift.

Initial Diagnostic Testing
In addition to tests discussed above, women leitrer abdominal pain should have the
following:

e Pregnancy test in women of childbearing potential, even when pregnancy is felt unlikely.

e Wet prep of any abnormal vaginal discharge.

e Tests for Chlamydia and gonococcus in women with risk factors for lbekaasmitted
infections, mucopurulent cervical discharge, or suspected PID.

Subsequent Diagnostic Testing
¢ Pelvic ultrasound, especially if pregnancy test is positve@elvic exam is suggestive of
PID or adnexal masses.

~

Generalized Abdominal Pain( n o t meeting the criteria of Asur

Generalized abdominal pain with vomiting and/or diarrhea, alone or in association with systemic
symptoms, often represents an acutelgeited iliness, such as viral or bacterial enteritis or

colitis, ortoxin-mediated food poisoning. Multisystem symptoms, such as upper respiratory
tract involvement or myalgias, may suggest a viral etiology.
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A condition that may require urgent surgical management, yet present without clear peritoneal
findings, is acutenesenteric ischemia/mesenteric infarction. If clinically reasonable, the
diagnosis of ischemic bowel disease should be entertained, particularly if the patient has the
classic finding of pain out of proportion to physical findings, or risk factors sichrayestive

heart failure, recent myocardial infarction, hypotension, hypovolemia, sepsis, or cardiac surgery.
Young patients should have mesenteric ischemia considered if they have a known personal or
family history of hypercoagulable state or venousitibosis.

Diffuse abdominal pain can also be a nonspecific symptom of underlying met&iatc,
neurogenic, or other extabdominal diseaseThe presence of systemic illness, fatigue,

weakness, nausea, fike symptoms, or signs and symptoms of esrgmpathies that are

associated with abdominal pain should signal a search for metabolic abnormalities, such as

di abetic ket oaci doQ@ne shoutdinquidedadoutsiragusesvithdravale a s e .
toxin/poison exposures, or possible black widow ephite. Pain localized to one unilateral
dermatome is highly suggestive of herpes zoster.

Extra-Abdominal Causes of Acute Abdominal Pain

Myocardialischemia
Myocarditis

Endocarditis

CHF

Pleuodynia

PTE

Pneumothorax

Thoracic Empyema

Esophagitis

Esophageal spasm
Esophageal rupture
Radiculitis

Herpeszoster

Uremia

Diabeteamellitus
Metabolic Hyperlipidemia
Hyperparathyroidism
Acute adrenalinsufficiency
Sickle cell anemia
Hemolytic anemia
HenochSchonlein purpura
Acuteleukemia
Hypersensitivity reactions
Lead poisoning
Osteomyelitis

Typhoid fever

Narcotic withdrawal
Miscellaneous Heat stroke

Psychiatric disorders

Cardiac

Neurologic

Hematologic

Toxins

Infection
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Initial Diagnostic Testing

In patients with symptoms suggestive of an acute infecgaggoenteritis or toximediated

food poisonng, the most useful diagnostic tool will often be watchful waiting for spontaneous
recovery.

Patients for whom a metabolic etiology of abdominal pain is suspected should have the
following:

Complete blood amt with differential.
Electrolytes, with calculation of an anion gap.
BUN, creatinine, blood glucose.

Calcium.

Subsequent Diagnostic Testing
e Animaging procedure (angiography, CT/MRI angiography) will generally be required
for patients with suspecteschemic bowel disease

CHRONIC ABDOMINAL PA IN

Chronic abdominal pain is a common complaint, and the vast majority of patients will have a
functional disorder, often irritable bowel syndronihe initial workup is therefore focused on
differentiatingbenign functional illness from organic pathologyelpful historical clues include

the overall time course of the problem, whether pain is constant or intermittent, abnormalities in

bowel habits, and aggravating/alleviating factors. Since many multisyitesses could
contribute to a nonspecific abdominal complaint, a full physical exam should be performed.

Specifically, the physical examination should clarify any focus of abdominal tenderness that may

merit and focus further investigation.
The following features suggest an organic illness:

Unstable vital signs.

Weight loss.

Fever.

Dehydration.

Electrolyte abnormalities.

Symptoms or signs of gastrointestinal blood loss, anemia, or malnutrition.

University of South Alabama, Department of Family Medicine June 30, 2008 12



Initial diagnostic testing

The followingtests should be considered in most patients with chronic abdominal pain:

e Complete blood count with differential.

e Electrolytes, BUN, creatinine, and glucose.

e Calcium.

e Aminotransferases, alkaline phosphatase, and bilirubin.
e Lipase.

e Ferritin.

[ ]

C-reactve protein and erythrocyte sedimentation rate are sensitive but nonspecific
markers that may suggest the presence of occult organic disease; in selected cases, they
may have some utility in ruling out organic causes of chronic abdominal pain.

Subsequent agnostic Testing

At the conclusion of the initial workup, young patients with no evidence of organic disease can
be treated symptomatically. The use of further invasive testing should be directed at ruling in or
out specific diseases and not as a gerseraen.

A diagnosis of newonset functional iliness should only be made with great caution in patients

over 50 years of age. These patients, by virtue of their increased risk of malignancy, will likely
require investigation with endoscopy, CT, andMrasound.
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FLOW CHARTS

Initial Approach to Abdominal Pain

History _
Physical exam Patient YES . : NO -
Initial lab tests » hemodynamically »| Rigid (surgical) » Non-rigid abdomen
Radiographs stable abdomen? algorithm
\YES
NO
CBC, lytes
v CT if available or abd
films & CXR
Suspect AAA Surgery consult
Nonspecific Obstruction Perforation
v
Limited o
resuscitation/ Resuscitation/
urgent CT/surgery surgery
'y
Consider
unusual causes »{ Investigate
of rigid
abdomen
\ 4
Treat
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Non-Rigid Abdomen

See chronic
abdominal pain
»| Chroni / discussion
o ~renie above See pain
location table
above
Signs & Symptoms | | YES
» Acute » Localized?
NO Early dostruction
NO Early gppendicitis
v Mesenteric ischemia
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Asthma

493.XX

Definition:

Asthma is defined as a chronic inflammatory pulmonary disorder that is characterized by
reversible obstruction of the airways. Environmental factors, (e.g. allergens, irritants, cold air,
and viruses) play a role in provoking the airway inflammation, wimi¢brn results in wheezing,
breathlessness, chest tightness, and coughing due to airway&éypensiveness which
characterizes the asthma patient. These symptoms are often reversible either spontaneously or
with treatment.

General Approach to the patient:

There ardour main componentsin the management of asthma patients:

Assessment and monitoring

Pharmacologic therapy

Control of factors contributing to asthma severity
Patient education

PwpNPR

Overview:

More than 22 million people suffer from asthma ia thS; 6 million of them are children.

Asthma accounts for nearly 500,000 hospitalizations 13.6 million visits to office based

physicians, 1.8 million emergency department visits, and 3780 deaths in the United States each
year. Despite an increased undarsding of pathophysiology and treatment options, the disease
remains undertreated. Asthma guidelines have been established to address the disparity between
scientific knowledge and actual management.

The Encounter

Chief Complaint:

Patients often seakedical attention complaining of episodes of wheezing, shortness of breath,
or coughing. In the case of exercise induced asthma patients present with similar symptoms
brought about mainly by physical exercise.

History of Present Iliness

Symptoms of asthenare often worsened by allergens or irritants and in a lot of cases by upper
respiratory tract infections. Symptoms are often worse at night. Some patients will give a history
of multiple doctor visits or emergency room visits for similar symptoms ibeing diagnosed

with asthma. Emotions and stress may also act as a trigger for exacerbation of symptoms.
Asthma patients often have a history of other allergies (e.qg. allergic rhinitis or atopic dermatitis).
A family history of asthma may also be elicite
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Physicat
It is important to keep in mind that asthma patients may have no pertinent findings on

examination due to the episodic nature of the illness. However, symptomatic patients may have
one or more of the following findings:
¢ Wheezing during normaespiration or induced by forced expiration.
In acute exacerbations, evidence of respiratory distress in the form of tachypnea, hypoxia
and use of accessory muscles may be seen.
e Hyperexpansion of the lungs.
e Manifestations of other allergic illnessesdescribed above.

Lab Testing:
Pulmonary function testing:

Establish the presence of airflow obstruction:
e FEV;<80%
Establish reversibility:
e FEV;increases 12% or more after using a shoting inhaled betaagonist (e.qg.
albuterol)
Special Considerations
Children younger than 5 years of age suffering from asthma are often mislabeled as
having recurrent upper respiratory tract infections or reactive airway disease. In this population,
the diagnostic criteria discussed above apply as well, however, gpiyosinot possible. Hence,
a diagnosis is not needed to begin to treat recurrent episodes of wheezing.

Classification of Asthma severity
The following classification is used to describe asthma severity in individual patients and aids
the physician irthoosing the appropriate medication for every patient.

Days With Nights With PEF or Interference with
Symptoms Symptoms FEV1 Normal Activity
Step 4
Severe Continual Frequent <60% Extreme Limitation
Persistent
Step 3
Moderate Daily >5/month >60% Some Limitation
. <80%
Persistent
Step 2
Mild 3-6/week 3-4/month >80% Minor Limitation
Persistent
itfe Fr)n%ittent <2/week <2/month >80% None
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NOTES:

¢ Patients should be assigned to the most severe step inavityitdature occurs.

¢ Clinical features fomdividual patients may overlap across steps.

¢ An individual 6s classification may change

e Patients at any level of severity of persistent asthma can have mild, moderate, or severe
exacerbations of asthma. Some patients with intermittent asthreaezqe severe and
life-threatening exacerbations separated by long periods of normal lung function and no
symptoms.

Management
Goalsof Asthma Therapy:

1. Prevent chronic asthma symptoms and exacerbations.
2. Maintain normal activity levels

3. Have normal or rea-normal lung functions

4. Minimizing side effects of therapy

Patient Education:
The following key points should be addressed following the diagnosis of asthma:
¢ Patients can live a normal life if the asthma is managed correctly.
Asthma is better controllefithe patient works together with the physician.
¢ Lack of symptoms does not equal absence of inflammation of the airways, henee, long
term antiinflammatory medications, if indicated, are important in asthma control.
e Many exacerbating factors exist in theme, school, or work environment which may
lead to asthma attacks.
¢ Longterm care and monitoring is essential for the proper management of asthma.

Pharmacotherapy:

Medications used to control asthma consist of:

Long-term control medications These medications are used daily in the treatment of persistent
asthma and include astiflammatory agents, longcting bronchodilators, and leukotriene
modifiers.

e Corticosteroids: Most potent and effective aritiflammatory medication currently
available. The Inhaled form is used as the first line of therapy in the treatment of
persistent asthma. Systemic corticosteroids are often used during asthma exacerbations
for prompt alleviation of symptoms.

e Cromolyn sodium and nedocromil:Mild-to moderate aninflammatory medications.

May be used as initial choice for lotgrm-control therapy for children.

e Long-acting betazagonists:Long-acting bronchodilator used concomitantly with anti
inflammatory medications for longerm control of symptoms.

¢ Methylxanthines: Theophylline is a mildo-moderate bronchodilator used principally as
an adjuvant to inhaled corticosteroids in severe cases.

e Leukotriene modifiers: Leukotriene modifiers may be considered an alternative or used
as an adjunct therapy to low dosésntaled corticosteroids.
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LONG-TERM CONTROL MEDICATIONS

Name/Products

Indications

Potential Adverse Effects

Inhaled
Corticosteroids:
Beclomethasone
dipropionate
Budesonide
Flunisolide
Fluticasone propionate
Triamcinolone

- Long-term prevention of
symptoms; suppression, control,
and reversal of inflammation.

- Reduce need for oral
corticosteroid.

- Cough, dysphonia, oral thrush.

- In high doses, systemic effects may occur,
although studies are not conclusive, ahdical
significance of these effects has not been
established.

acetonide
-Shortterm use: reversible, abnormalities in glucg
metabolism, increased appetite, fluid retention,
_For shortterm (3 10 days) weight gain, mood alte.ratlon, hypertensmn, pept
o T . | ulcer, and rarely aseptic necrosis of femur.
. fibursto: to gai i ; .
Systemic - Long-term use: adrenal axis suppression, growt

Corticosteroids:
Methylprednisolone
Prednisolone
Prednisone

inadequately controlled asthma.
- For longtermprevention of
symptoms in severe persistent
asthma: suppression, control, ang
reversal of inflammation.

suppression, dermal thinning, hypertension,
diabetes,

Cushingbs syndrome, ca
and in rare instanceés impaired immune function
- Consiceration should be given to coexisting
conditions that could be worsened by systemic
corticosteroids, such as herpes virus infections,
Varicella and tuberculosis.

Cromolyn Sodium
and Nedocromil

- Long-term prevention of
symptoms; may modify
inflammation.

- Preventive treatment prior to
exposure to exercise or known
allergen.

-15 to 20 percent of patients complain of an
unpleasant taste from nedocromil.

Long-Acting
Beta2-Agonists

- Long-term prevention of
symptoms, especially nocturnal
symptoms, added to &n
inflammatory therapy

- Prevention of exercismduced
bronchospasm.

- Not to be used to treat acute
symptoms or exacerbations.

-Tachycardia, skeletal muscle tremor, hypokalem
prolongation of QTinterval in overdose.

Methylxanthines
Theophylline

- Longterm control and preventio
of symptoms, especially nocturna|
symptoms.

- Doserelated acute toxicities include tachycardig
nausea and vomiting, tachyarrhythmias

(SVT), CNS stimulation, headache, seizures,
hematemesis, hyperglycemia, and hypokalemia.
- Adverse effects at usual therapeutic doses incly
insomnia, aggravation of peptic ulcer or reflux,
increase in hyperactivity in some children, difficul
in urination in elderly males with prostatism.

Leukotriene
Modifiers
Zafirlukast tablets
Zileutontablets

- Long-term control and preventio
of symptoms in mild persistent
asthma for patients

>12 years of age.

-Elevation of liver enzymes has been reported.
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Quick relief medications

These medications are used to provide prompt treatment of acute airflow obstruction and may be

the sole medication used in intermittent asthma.

e Short-acting beta2agonists:It is the treatment of choice for the relief of acute

symptoms and prevention Bkercise Induced Asthma.

e Anticholinergics: Ipratropium bromide may provide some additive benefit to inhaled
beta2agonists in severe exacerbations.

e Systemic corticosteroidsUsed in moderatén-severe exacerbations to speed recovery

and prevent recurrencd exacerbations.

QUICK-RELIEF MEDICATIONS

Name/Products

Indications

Potential Adverse Effects

Short-Acting

Inhaled Beta2Agonists
Albuterol

Bitolterol

Pirbuterol

Terbutaline

-Relief of acute symptoms;
quick-relief medication.
-Preventive treatment prior t(
exercise for exercismduced
bronchospasm.

-Tachycardia, skeletal muscl
tremor, hypokalemia,
increased lactic acid,
headache, hyperglycemia.
Inhaled route, in general,
causes few systemic adversg
effects.

Anticholinergics
Ipratropium bromide

-Relief of acute
bronchospasm.

-Drying of mouth and
respiratory secretions, and
increased wheezing in some
individuals.

Systemic Corticosteroids
Methylprednisolone
Prednisolone
Prednisone

-For moderatgo-severe
exacerbations to prent
progression of exacerbation,
reverse inflammation, speed
recovery, and reduce rate of
relapse.

-Shortterm use: reversible
abnormalities in glucose
metabolism, increased
appetite, fluid retention,
weight gain, mood alteration
HTN, peptic ulcer, andarely
aseptic necrosis of femur.
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Stepwise Approach for Management of Asthma:
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Step up if needad (first check inhaler tachnique, adherencs, environmental control, and

comaorbid mrcﬂmns

Step down if possible (and asthma Is well controlled at least 3 months)

Step 4
Step 3
Step 2
Step 1
Intarmittent . Porsistant Asthma: Daily Medication
& Asthma Corsult with asthma specialist If step 3 care of higher is raquined. Consider consultation at step 2.
2 Preferred SALA PRN Low-dose 136 Nedundoze 165 | Medum-cose ICS | Hgh-dose 105 High-dose 125
‘6 :Aﬂkar :.AIA or :JBAG'
Morteluk Nondalub Mot dukast
€
-5 U W — . A L il
1 Alternative Cromatyn or
= Each : Patlent Education and Environmental Control
[
3
=
(&)
| Intermitient Parsistant Asthma: Daily
Asthma Copsuit with astima specialist if step 4 care of higher is required. o«mmn 3
Puf."“ SARA PRN Low-dose IC5 Lowdose ICS Medum-cose ICS Hgh-dosn ICS High-dose 135
L) LABA LTRA, or LaBA LABA LABA
3 Thecphylioe . . .
Oral coticostersids
b T B (« O T LIS ReNeP I
” Alternative G Nedundose ICS | pMedumcoee IG5 | Hghdese ICS High-dose 125
8 Nedoeramil, or LTRAGr LTRA & LTRAGr
> Theophiyfing Thaophyfine Theaoryting Treophytine
- oral Cortoosteronds
‘J: Each Step: Patient Education, Environmental Control, and Management of
pd Comorbidities
] Steps 2-4: Conslder subcutaneous aliergen immunotherapy for patients who have
o persistent, allergic asth
z " . :
o
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FIGURE 16. STEPWISE APPROACH FOR MANAGING ASTHMA IN YOUTHS =12 YEARS OF AGE AND ADULTS

' Persistent Asthma: Daily Medication
Intermittent
Asthma Consult with asthma specialist if step 4 care or higher is required.
Consider consultation at step 3.
Step 6 Step up if
Step 5 Preferred: needed
Preforred: High-dose (firet, check
Step 4 High-dose |ICS + LABA +oral adherence,
Step 3 | |Preferred: ICS + LABA ROrRccemid environmental
PSS Medium-dose ICS D AND COIFIIS, e
Step Lot 5 +LABA comorbid
ICS + LABA ; Consider e mined conditions)
Low-dose ICS Ned Ics forts who bave-| | patients who have
Step 1 ) Nedum-doseic3. | | Mot 63 | | alkrgios Assess
Prefemred: Alternative: Alternative: mg’yum. or control
SABA PRN Cromolyn, LTRA, | | ow-dose ICS +
, or either LTRA,
Theophyliine WW"'- or Step down if
Zileuton possible
D (and asthma is
Each step: Patient education, environmental control, and management of comorbidities. well controlled
Steps 2-4: Coisider subcutaneous allergen immunctherapy for patients who have allergic asthma (see notes). : at '93:‘ )
months
Quick-Relief Medization for All Patients '
+ SABA as need:d for symptoms. Intensity of treatment depends on severity of sympioms: up 10 3 treaiments at 20-minute Intervals
as needed. Short course of oral systemic corticosteroids may be needed.

+  Use of SABA >2 days a week for symptom relief (not preverition of EIB) generally indicates inadequate control and the need to
siep up treatmant

Step Down Therapy:

This involves gradual reduction of lottgrm control medications after a long period of control of
persistent asthma. Inhaled steroids may be reduced by about 25% every 3 months until the lowest
dose required to treat is reached.

If the patient is on chronic systemic steroid therapy, continuous attempts should be made to
reduce the dosage.

Step Up Therapy:

This involves increasing therapy in response to indicators of poor asthma control. éosineet

of systemic steroids may be necessary to rapidly alleviate the symptoms and regain control of the
ast hma. I't is necessary to explore possible
(e.g. norcompliance with medications, infectiors,exposure to triggering factors).
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Strength of Recommendation

Label | Key clinical recommendations

B Inhaled corticosteroids are more effective than cromolyn, nedocromil, theophylline
leukotriene modifiers for the lorgrm control of asthma.

A Inhaled corticosteroids are recommended asliitettreatment in children with acute
asthma.
A The combition of a betaagonist and an inhaled corticosteroid is superior to the

addition of a leukotriene modifier.

C Adding an antibiotic to usual care is not recommended in patients with asthma.

Managing Exercise Induced Asthma

With this entity,patients will present with a history of wheezing, shortness of breath, chest
tightness, or cough spells in response to activity. Generally it begins at the start of exercise,
peaks 5 to 10 minutes later and usually resolves in another 20 to 30 minuge®siBianay be
confirmed by measuring a 15% decrease in peak flow readings qrafe¥vigorous exercise.

Pharmacotherapy:
e Two to four puffs of shoraicting betgagonist 5 to 60 minutes before exercise (effects
last 23 hours).
e Use of longacting betgagonist (effects last 102 hours)
e Cromolyn or nedocromil can also be used before exercise (effectsddsiurs)
e Montelukast may be used for this purpose if taken daily.
A 6-10 minute warrrup period before exercise may be beneficial to the patient.
Increase in longerm control medication, if appropriate.

Follow-up:

Follow up for proper management and monitoring of asthma is as follows:
e Every 26 weeks while gaining control of symptoms.
¢ Every 16 months to monitor maintenance of sufficient control.
e Every 3 months to assess for step down in therapy.
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During the follow up visit a history of their asthma symptoms should be obtained to ascertain
proper asthma control. The following is an example of such a questionnaire:

1) In the pas# weeks how much of the time did yoasthmakeep you from getting as
much done at work, school or at home?

2) During the pastt weeks how often have you had shortness of breath?

3) During the pastt weeks how often did youasthmasymptoms (wheezing, coughing,
shotness of breath, chest tightness or pain) wake you up at night or earlier than usual in
the morning?

4) During the past weeks how often have you used your rescue inhaler or nebulizer
medication (such as albuterol)?

5) How would you rate youasthmacontrol during thegast 4 week8

A thorough physical exam should be performed with a special attention to the lung examination.
A verification of the asthma severity should be made and medications altered accordingly.

Steps for Correct use of an Inhaler:

. Remove the cap and hold inhaler upright.
. Shake the inhaler.
. Tilt your head back slightly and breathe out slowly.
. Position the inhaler into mouth as directed.
. Press down on the inhaler to release medication as you start to breathe in slowly.
. Breathe in slowly (3 to 5 seconds).
. Hold your breath for 10 seconds to allow the medicine to reach deeply into your lungs.
. Repeat puff as directed. Waiting 1 minute between puffs may permit second puff to penetrate
your lungs better.
9. Spacers#iding chambers are useful for all patients. They are particularly recommended for
young children and older adults and for use with inhaled corticosteroids.
Avoid common inhaler mistakes. Follow these inhaler tips:
e Breathe oubeforepressing your inhaler.
¢ Inhaleslowly.
e Breathe in through your mouth, not your nose.
e Press down on your inhaler at ttart of inhalation (or within the first second of
inhalation).
Keep inhaling as you press down on inhaler.
e Press your inhaler onlgncewhile you are inhalingone breath for each puff).
Make sure you breathe in evenly and deeply.

O~NO O WNE
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Management of Asthma Exacerbation at Home:

Assess Severity
Measure PEF: Value <40% personal best or predicted
suggests severe exacerbation.

Note signs and symptoms: Degrees of cough,
breathlessness, wheeze, and chest tightness correlate
imperfectly with severity of exacerbation. Accessory
muscle use and suprasternal retractions suggest severe
exacerbation.

Initial Treatment
Inhaled shoracting betazagonist:up to three
treatments of 2 puffs by MDI at 2@minute

intervals or single nebulizer treatment

Good Response

Mild Exacerbation

-PEF >70% predicted of
personal best

-No wheezing or shortness
of breath

-Response to betagjonist
sustainedor 4 hours

May continue beta2
agonist every 3! hr for 24
48 hours.

For patients on inhaled
corticosteroids, double
dose for 710[days.

l

Incomplete Response
Moderate Exacerbation
-PEF 4070% predicted
of personal best
-Persistent wheezing and
shortness of breath

Add oral corticosteroid.
Continue betaagonist.

\4

Contact clinician for
follow-up instructions.

\4

Poor Response
Severe Exacerbation
PEF <40% predicted of
personal best
Marked wheezing and
shortness of breath

Add oral corticosteroid.
Repeat betaagonist
immediately.

If distress is severe and
nonresponsive, call your
doctor and proceed to
emergency department;
consider calling 911.

\4

Contact clinician
urgently (this day) for
instructions.

Proceed to emergency
department.
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Supplemental Material:
http://www.nhlbi.nih.gov/guidelines/asthma/asthsumm.pdf
http://www.nhlbi.nih.gov/quidelines/asthma/asthgdin.htm
http://www.aafp.org/fpm/20041000/asthmaencounterform.pdf

Resources for Patients:
http://www.aaaai.org/patients/publicedmat/tips/asthmatriggersandmgmt.stm
http://www.aaaai.org/patients/publicedmat/tips/childhoodasistma
http://www.aaaai.org/patients/publicedmat/tips/exerciseinducedasthma.stm

References:
¢ National Institutes of Health (NIH) guidelines

University of South Alabama, Department of Family Medicine June 30, 2008
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Chest Pain

780.5x
Definition:

A complaint based diagnosis which refers to any of a number of conditions associated with
discomfort between the clavicles and the xyphoid process that cause a patient to seek evaluation.

General Approach to the patient
Goals
1. Identify specific or lifethreatening causes of chest pain

2. Obtain adequate information to develop a working diagnosis in an efficient manner

3. Arrange for definitive care of identified specific causes of chest pain at time of
presentation or with appropriate follewp

4. Allay fears of patient and family regarding symptom if cause is benign
5. Provide symptomatic relief of patient complaints

6. Avoid ordering unnecessary tests on low risk patients
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Rules of Thumb:

Age 1-10 11- 25 2540 40-65 >65
Complaint Common Common Common Common Common
frequency
Chest wall pain .
C_ommonly Chest wall Chest wall GE reflux Chest wall pain Atyp.|cal chest
diagnosed . . S pain
. . pain pain Panic disorder | GE reflux . .
diseasegin . : . Typical angina
\ Asthma Functional Peptic ulcer Atypical chest
descending : . 4 GE reflux
Functional Asthma disease pain .
order of GE reflux GE reflux Atypical chest | Typical angina Chest wall pain
prevalence) pa)i/r? yp 9
Acutechest Unstable
Sl A
. Asthma o nary . Pulmonary
Life conditions embolism Unstable angina .
. Acute chest . embolism
threatening . Pulmonary Pneumonia Pulmonary
. (sickle cell) . : Valvular
diseases to . embolism Acute chest embolism :
: Cardiac . ; : disease
consider o Cocaine and | (sickle cell) Aortic aneurysm :
conditions . Aortic
other Cocaine and aneurvsm
substances other y
substances
. . Male sex, . History of
Ke History of History of Historv of Male sex, History CAD
Y heart disease| heart disease, y of CAD, o .
worrisome ; ; CAD, . . diaphoresis,
History of History of ; . diaphoresis, )
features diaphoresis, . severity and
; recent cancer| recent cancer . severity and o
(history) treatment treatment radiation of radiation of pain radiation of
pain P pain
Respiratory | Respiratory Respiratory . Respiratory
rate, rate, Pulse, rate, Pulse, I§S|Ss pelratory rate, rate,Pulse,
Kev elements Palpation of | Palpation of | Palpation of Pal a'tion of Palpation of
of Zxam chest wall chest wall chest wall cheZt wall chest wall
Cardio Cardio Cardio Cardio Cardio
pulmonary pulmonary pulmonary pulmonary
pulmonary exam
exam exam exam exam
3‘}?,55;0” ECG, consider
Ke None, None suspicion ECG, consider | cardiac
€y . consider ! P! i cardiac markers, | markers, others
diagnostic consider CXR| consider ECG
CXR . others based on | based on
study and if severe linical - linical
cardiac markerd clinical suspicion | clinical
7 suspicion
Common NSAIDS, Disease Disease Disease Disease
Treatment asthma meds| dependent dependent dependent dependent
Usually none,
Functional especially if | Based on Based on Based on Based on
limitations asthma diagnosis diagnosis diagnosis diagnosis
controlled
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Overview:

Chest pain is a common reason for patients and parents of patients to seek care. In a large part
because of public attention regarding ischemic tdiseiase, 50% of adolescents presenting with

chest pain were worried about heart disease, despite the fact that heart disease rarely causes chest
pain in this age group (less than 3%ven in adults, the most common etiology is chest wall

pain although &ardiac etiology is much more likely than in children and adolescents (ranging

from 16% in an office setting to 50% in an emergency department settiigje role of the

physician is to evaluate and quickly assess the likelihood of the complaint beiod geveral

life threatening conditions. The reality is that often these conditions can be eliminated on the
basis of history in the office setting, and t

Because of patient and family concern, ilngportant to quickly reach a decision about whether

the symptom warrants intensive evaluation or can be evaluated in a more leisurely fashion (or
even be treated symptomatically until it resolves with no further evaluation). Complaints related
to an acute mset of symptoms (under 48 hours) are associated with more severe illness but this is
not always the case. These complaints always tend to be of more concern to the patient than do
more persistent symptoms (some people will have had symptoms for as ngpaths or

more before seeking evaluation).

There is no single reassuring finding that can eliminateHifeatening diagnoses from
consideration. The most common of these in adults, though, have had evidence based decision
rules developed which alloelinicians to comfortably triage patients into appropriate settings for
diagnostic tests and definitive treatment. The clinician can take advantage of these decision
support tools either by accessing them electronically or using traditional resources and
completing calculations by hand or approximating risk and using the support tools to develop
Ar uwdf-els umb o .

St

Chief Complaint: Ty pi cal | 'y t ICeest®arinp| ai nt i s

Vitals:

Age, gender, and a review of vital signs with attention to the presence or absence of fever, pulse,
respiratory rate, basal metabolic index (BMI) and pulse oximeter if applicable should be noted.

In addition, in patients over 20, cardiovascular risk facftmbacco use, diabetes, hypertension,
hyperlipidemia, obesity, known CAD, strong family history) should be identified through chart
review prior to entering the room as well.

General approach to history

The history for chest pain is primarily to edts risk of the symptom being caused by a life
threatening condition. This is done by characterizing and documenting the nature of the pain
experienced by the patient, the time course of the pain, aggravating and alleviating symptoms,
and noting pertindrpast medical history. Because pain histories tend to be subjective and
patients tend to ruminate over time, it is useful tevaluate or even seek out other people to
retake the history if it is confusing or does not easily fit into an identifiabterpat
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Location T Where does your chest hurt? (Can ask patient to indicate with hand the place of most
severe pain)

Timing i When did the pain begin? What were you doing when you first noticed it? What
activities are you engaged in when you notice the?pAre there activities that reliably bring on
the pain?

Quality 7 What kind of pain is it? (Sharp, dull, aching, stabbing, burning, pressure, etc)
SeverityT How bad is the pain on a scale e1Q?

Aggravating/Relieving factorsi Does anything make it ber? (Stopping, sitting, lying down,
shallow breathing, certain positions, certain medications) Does anything make it worse?
(Exertion, cough, movement, etc)

Associated symptomg Are any other symptoms associated with the chest pain? (Diaphoresis,
nausea, vomiting, radiation to arm, radiation to jaw, radiation to other sites, acid brash)

Age Specific Concerns in the history

Infants, School Aged Children, Adolescents:

Key Question Content Further investigation if positive
Acute onset, decreased breath sounds Consider pneumothorax
Genetic predisposition to heart disease .

N Disease dependant
(Marfanbs, et c)
Trauma Consider fracture
Hyperventilation, school stressors Consider functional, explore stressors
Breast growth Corsider puberty
Night cough Consider asthma
Cough, fever Consider bronchitis, pneumonia
Acid brash Consider reflux
History of sickle cell disease Consider acute chest
History of cancer treatment (recent or Consider PTE
ongoing)

History of sympathomimetic ingestion
(pseudoephedrine, cocaine, etc)

History of pain on exertion, with syncope,
with dizziness, or with palpitations
History of congenital heart disease Consider as cause

Consider as cause

Consider cardiac cause
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Adults:

Questions For Adults From 25 to 65

(Older adults (>65) Thequestions below are pertinent but theidence of native cardiac
disease is so high thahycomplaint ofchest pairshould lead to concern about a cardiac
etiology)

Key Question Content Further Investigation If Positive
Trauma Consider fracture

Positional, worsening with movements Consider musculoskelatal
Hyperventilation, panic symptoms Consider functional, explore stressors
Cough, fever Consider bronchitis, pneumonia

Acid brash Consider réux

History of recent or ongoing cancer treatme

. I . Consider PTE
immobilization, injury to lower extremity

History of sympathomimetic ingestion

(cocaine, pseudoephedrine, etc) Consider as cause

Risk factor assessment:
Tobacco use (amount and years)
Hypertension (years and level of control)
Family history of premature CAD (age and
relation)
Hypercholesterolemia (years and control)
Diabetes mellitus (yeaemnd control)
Known heart disease

Documented angina

Known CAD

Prior myocardial infarction

Known congestive heart failure

Upon confirmation that chest pain is
potentially cardiac imature based on
characterization of pain

Physical
The physical exam is targeted primarily at confirming clinical suspicion from history and risk

factor assessment

Vitals - Heart rate, respirations, temperature, weight/height (age below 16), blood pressure
Generali Does the patient appear comfortable or in obvious pain? How is the patient sitting?
HEENTT n/c

Necki probably normal but observe for JVD, auscultaieliruit

Chest walli Palpate for reproduction of pain, note if positive

Hearti Note rate and rhythm, palpate for PMI, auscultate for gallop, rub

Lungsi Auscultate for rales, wheezes

Abdomeri (adults) Probably low yield but consider percussion and talpa for
organomegaly or aneurysm, auscultation for bruits

Extremitiesi palpate for edema

Neuroi n/c

Musculoskeletai See chest wall

Diagnostic studies $eeFigures 1&2)
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General Guidelines

e Patients under 25: The overwhelmingmajority of these paéints with chest pain do not
have a cardiac etiologfSOR - A) ** There are no evidence based decision rules at this time
to assist with diagnosis

(0]

Initial evaluationshould include sufficient data to rapidly determine need for
evaluation in hospital satly. This would includdneart raterespirationspulse
oximetryfor suspected pulmonary or cardiac pain, and a brief assessnmexii e

and severity of paifSOR - C). Patients who make an appointment for this complaint
over the phone should be offer@grompt appointmerSOR - C). Patients with a
recent history of cancer, ongoing cancer treatment, or sickle cell disease and this
complaint should receive expeditious evalua{i8OR - C).

Musculoskelatal painan bediagnosean the basis dfistory andohysical exam
alonewithout additional studieA chest xray should be obtained for persistent pain
or excessive parental concef8OR - C).

Functional paircan be diagnosed on thasis of history and physical alorfe chest
x-ray should be obtainedrfpersistent pain or excessive parental con¢&@R - C).
Unexplained paithat has worrisome features or is associated with excessive parental
concern should be referred faubspecialty evaluatidmefore assigning to functional
category(SOR - C). Upondetermining that the pain is functional in nature, further
work-up should be limitedSOR - C).

Pain of a pulmonary etiologghould be assessed on the basisistory and physical
with achest xray and pulse oximetiyeing obtained almost as a mattecotirse
(SOR- C). For those patients &tk for a deep venous thromboaisdpulmonary
thromboembolismad-dimeror equivalent study should be obtained. A negative
study effectively rules out thromboembolic disease. A positive study should lead to
further imaging usindpigh resolution CTscanning or nuclear imaging in an
emergency department settif8OR - B). Presumedhfectious causeshould be
evaluated with @hest xrayif the patient reports significant discomfort, or is febrile,
tachypneic, tachyardic, or the diagnosis is unclear in any wayomplete blood
count with differentiashould be obtained on patients with fevers, in particular if the
diagnosis is in doubt. In addition, a blood culture should be obtained if broad
spectrum antibiotics arbeing initiatedSOR - B). Possiblanasses or pneumothorax
should be evaluated withest xray (SOR - B).

Pain felt to be of Gl origin may be treated empirically, with relief of symptoms
serving to confirm the diagnogiSOR - C). Persistent pain or @ément failure

should be referred for subspecialty evalua{®O@R - C).

Initial evaluation ofcardiac pairshould include a measuremeniafygen saturation

If based on history and physical a congenital problem or rhythm disturbance is
suspected then &est xray should be performe&hythm disturbanceshould
additionally be investigated with &KG. Suspectedtructural problemshould be
investigated with aechaardiogram(SOR - C). If the pain is predictably exertional,
or associated with syncope,with lightheadedness then the patient should be
referred to a cardiologist for additional evaluati®@®OR - C).
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o Over the counter stimulants can cause pain and palpitations. These include cough and
cold remedies, nicotine, and caffeine. If suspected to be the cause, a trial of
abstinence should result in resolution of sympt¢8@R - C). Cocaine or
methamphetamine laged chest pain may be difficult to diagnose due to the patients
being less than forthcomif(®OR - B). If suspected, obtain a urine drug scré€e@R
- C). If the pain is ongoing, further evaluation should occur in the hospital setting
(SOR- B). If the main is remote, screening and treatment for addiction is warranted
(SOR- B).

e Patients over 25: Themajority of these patients with chest pain do not have a cardiac
etiology, although more so than in the younger age gr@®@PR1i A) >° At any given age,
women are less likely to have heart disease than men, although that advantage is reduced
following hysterectomy and menopaySOR - C). Patients above age 65 are more likely to
have7 cardiac disease, a dissecting aneurysm, and herpsrsasoa cause of chest pOR
- C).

o Initial evaluation should include sufficient data to rapidly determine need for
evaluation in hospital setting. This would include heart rate, respirations, pulse
oximetry for suspected pulmonary or cardiac paiu, aibrief assessment of nature
and severity of paifSOR - C). Patients who make an appointment for this complaint
over the phone should be offered a prompt appoint(8DR - C). Patients with a
recent history of cancer, ongoing cancer treatment, or kicovemary artery disease
and this complaint should receive expeditious evaludB@R - C).

0 Musculoskeletal pain can be diagnosed on the basis of history and physical exam
alone without additional studies. A chestay should be obtained for persisteatrp
or excessive concer(SOR - C). Patients with multiple risk factors should have very
close followup and possibly an EKG at the time of the visit. If the pain is persistent
or clinical suspicion is heightened for any other reason, then an evaluéticm w
gaited stress test or by a cardiology subspecialist is warrgg@d- C). A
therapeutic trial of NSAIDS can be offered if not contrdicated(SOR - C). Herpes
zoster can present as pain before the rash occurs.

o Pain felt to be of Gl origin may besated empirically, with relief of symptoms
serving to confirm the diagnogiSOR - C). Persistent pain or treatment failure
should be referred for subspecialty evaluation, as should those people at risk for
esophageal cancer (history of letggm alcoholse, cigarette smoking, family history
of esophageal cancéOR - C).

o Evaluation of chest pain in the adult patient is based on certainty of diagnosis,
identification of risk factors and application of decision rules. For example, if the pain
is charactastic of angina (substernal pain, exertional in nature, and relieved by
nitroglycerin) and the patient is a male over 50 the chance of the pain being ischemic
cardiac pain is very high and should be expeditiously evaluated. In contrast, a 25
year old wonan with exertional pain likely does not have ischemic coronary disease.
One such diagnostic decision cascade would be the folla\BO& - C):

A Obtain EKG
e High risk New bundle branch block, transient elevation with pain, or
sustained Mach
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¢ Intermediateisk: STi T wave inversions > 0.2 mV or pathologic Q
waves
e Low risk Normal or unchanged, especially during pain
A Characterize the pain based on known characteristics of angina (quality,
aggravating and alleviating factors)
e High risk Substernal, on exeoin, relieved with NTG
¢ Intermediate risk2 of three
e Lowrisk 1 of three
A Identify presence of high risk pexisting disease
e Recent Ml
e Recent CABG
¢ Recent PCI or stent placement
A Quickly assess whether patient has known heart disease or diabetes from chart
review or patient history. Presence of either puts them at increased risk.

Assess and transfer if ischemia suspected

If the EKG and/or the pain history are high risk and there is a good chance that
the patient has disease based on risk factors, then the patient is given an aspirin
and sent to a hospital for further evaluation in a monitored seltigh.risk for
unstabé angina includes agaver 65 characteristigpain for 20 minutesST-T
wave changesr pulmonary edema
If the clinical suspicion remains low, continue evaluation in office
A Quickly assessther risk factors from chart review or additional history (Age,
Male sex, Presence of diagnosed hypertension, DM or hyperlipidemia,
Presence of tobacco use, Family history of early CAD)
e Higher risk Male over 50, Woman over 60
e Higher risk Longstanding hypertension, hyperlipidemia, tobacco use
e Higher risk Family historyof disease in a first degree relative at the
patients age or younger
A Obtain clarifying labs
e Lipid profile
e CBC
e Blood glucose (consider full chemistry)
e Consider thyroid studies based on clinical suspicion
A Assess left ventricular function
e For any concomitarsigns of LV dysfunction (particularly dyspnea on
exertion), obtain echogardiogram as part of wapk
A Consider possibility of aortic aneurysm
¢ In patients with Marfan body habitus or with history of long time
tobacco use and other risk factors such asaageéhypertension, aortic
aneurysm should be considered as a cause of chest pain. If there is
reasonable clinical suspicion, awray and/or CT of the chest should
be obtained. A normal mediastinum rules out the diagnosis
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Make a clinical assessment of the likelihood of the coronary artery disease. One
such model is seen beldd8ORT B):
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Figure 7. Nomogram showing the probability of severe (three-vessel
orleft main) coronary disease based on a five-point score. One point is
awarded for each of the following variables: male gender, typical angi-
na, history and electrocardiographic evidence of myocardial infarction,
diabetes and use of insulin. Each curve shows the probability of severe
coronary disease as a function of age. From Hubbard et al. (135), with
permission.

Another more comprehensive model can be fourf@@R 1 B)
http://www.emedicine.com/splash/etools.asp?file=coronary_disease_gtogs&decision

If the pretest probability is less than 30%, then further testing should be pursued only
with the understanding that the risk of a false positive test is high and that a negative test
does not rule out disease. If the pretest probabiligyaater than 30% but less than 60%
then further nofinvasive testing is indicated. If the prest probability is greater than
60% then nonanvasive testing should not be pursued and cardiac catheterization would
be the next step. The diagnostic testiegision is as follows:
V Intermediate probability of CAD, EKG with less than 1 mm ST depression
and/or RBBB, able to exerciseDynamic exercise testing
V Intermediate probability of CAD or remote history of CAD, EKG with
greater than 1 mm ST depression-exeitation (WPW), paced rhythm,
LBBB, able to exercise Dynamic exercise testing with additional
imaging
V Intermediate probability of CAD, EKG with or without less than 1 mm ST
depression, unable to exercisddenosine or dipyridamole myocardial
perfuson study
V ltis unclear where the multi-slice CT scanner will fit into the
diagnostic algorithm for these patients at this time
If after the clinical assessment or after fiovasive testing there is a high probability of
left main or 3 vessel disease, artain diagnosis after nenvasive testing, or suspected
nonatherosclerotic etiologly Referral for possible cardiac catheterization

If after the clinical assessment or after iovasive testing there is a low probability of
left main or 3 vessel dissai Work on risk factor modification
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o Pain of a pulmonary etiology should be assessed on the basis of history and physical
with a chest xay and pulse oximetry being obtained almost as a matter of course
(SOR-C).

Alf clinically the diagnosis of DVT igntertained, elements of the history,
physical exam suggest PTE then a clinical decision should be made as to
whether or not a PTE is likely. Use of a validated decision rule such as the one
below can assist with this decisi(ffOR - B).

e For those paéints at risk for a deep venous thrombosis and pulmonary
thromboembolism, a-dimer or equivalent study should be obtained. A
negative study effectively rules out thromboembolic disease. A positive
study should lead to further imaging using high resolu@idrscanning or
nuclear imaging in an emergency department se8Q@R - B). If the D-
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