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Volume 2 of The Kaji Review expands on the popular evidence based clinical question book for
students, residents, and attending physicians in Emergency Medicine. The book covers core
content, LLSA readings, procedures, and advanced clinical topics. There are over 100 all new
questions and with up to date core content references, making this book essential reading for
residency and continuing medical education.
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the Thank you for buying an authorized edition of this book. You are supporting writers and
educators and allowing the continued publication of books for all readers.The Kaji
ReviewWelcome to the Kaji Review. This book is intended for students, residents, advanced
practitioners, and senior physicians alike. Although formatted as a question book, the Kaji
Review is really an evidence-based clinical case book to advance your bedside knowledge and
clinical expertise.We hope you will use this question book to improve clinical care and
encourage lifelong learning. Content pulls heavily from textbooks and LLSA readings. Topics are
focused on emergency care but also cover outpatient and inpatient medical and surgical
topics.Often the explanations include textbook references, evidence-based guidelines, online
resources, and specific details of clinical research. The references are intended to be used as a
reading list for high quality primary literature. Free text links were provided when available.
Questions are grouped by section so you can focus on specific topics and dive deeply into
relevant clinical content.Cardiology#1A 25 year old male presents with exertional syncope. The
EKG demonstrates T wave inversions in V1 to V3. You see epsilon waves (small amplitude
potentials between the end of the QRS complex and the beginning of the T wave in V1 and V2).
You are concerned about arrhythmogenic right ventricular cardiomyopathy (ARVC). TRUE
statements about ARVC include which of the following?ARVC typically involves the left
ventricle. ARVC typically involves progressive infiltration of the right ventricle with more muscle
tissue.The prevalence is 1 in 5000 and it becomes clinically apparent between the second and
fourth decades of life.Beta-blockers are of proven benefit. Aspirin is curative, as it prevents the
progression of the disease process.#1Answer: CArrhythmogenic right ventricular
cardiomyopathy (ARVC) affects the right ventricle and causes progressive fibrofatty tissue
replacement of the myocardium, resulting in wall thinning and aneurysmal dilation. It has a
prevalence of 1 in 5000 and 50% have a family history. It is more malignant in men and typically



presents between the 2nd and 4th decades of life. Though sudden cardiac death may be the
first manifestation of ARVC, the most common presentation is an adolescent or young adult
complaining of palpitations or exercise-induced syncope with EKG or imaging abnormalities.
These may include T-wave inversions in the right precordial leads or ventricular arrhythmias with
a LBBB pattern.Cardiac MRI is the preferred imaging technique and is more sensitive than
echocardiography. Beta-blockers are currently recommended for all patients, though there is
limited data to support this practice. Catheter ablation and defibrillator therapy can be
considered in some patients. Unfortunately, current treatments are only palliative and cardiac
transplant is the definitive therapy.• Corrado D et al. Arrhythmogenic right ventricular
cardiomyopathy. NEJM 2017; 376:61-72.#2Mahler et al. performed a single center randomized
control study comparing the HEART pathway and usual care in 282 adult ED patients with acute
coronary syndrome without ST elevation on ECG. Regarding this study from 2015 which of the
following statements is TRUE?The HEART pathway arm involved the use of the HEART score
and troponin measurements at 0 and 12 hours to identify patients for early discharge.The
HEART pathway was associated with increased provocative and invasive cardiac tests (stress
testing or angiography).The HEART pathway was associated with a decreased index length of
stay and more early discharges.There were 10 patients in each arm that had MACE within 30
days.Among low-risk chest pain patients who have ACS rates < 2%, there is a substantial
number of false negative rates, leading to missed myocardial infarctions.#2Answer: CThe
HEART pathway combines the HEART score with 0 and 3 hour cardiac troponins. It is a decision
aid that is aimed towards identifying ED patients who are safe for early discharge. Objective
cardiac testing in low risk chest pain patients leads to many false positive and non-diagnostic
results, which lead to invasive testing. Compared with usual care, use of the HEART pathway
decreased length of stay by 12 hours and cardiac testing at 30 days, and increased early
discharges. No patients who were identified for early discharge had MACE within 30 days. One
criticism of the HEART score is lack of comparison to normal clinical judgment to determine low
risk. Perhaps clinical gestalt would perform just as well.• Mahler SA et al. The HEART Pathway
Randomized trial: Identifying emergency department patients with acute chest pain for early
discharge. Circulation: cardiovascular quality and outcomes 2015; 8:195-203.#3An 85 year old
Japanese female who just lost her husband of 57 years presents with chest pain. You suspect
stress cardiomyopathy (Takotsubo). According to the Takotsubo registry, features that are
consistent with this entity include all of the following, EXCEPT:If a troponin is elevated it is
generally less than those with ACS/NSTEMITroponin levels are elevated in over 85% of the
patients.An ECHO performed during this visit would show a reduced ejection fraction.The
disease is generally only present in women.Previous studies suggested that Takotsubo
cardiomyopathy was precipitated by emotional triggers but it may also occur with physical
triggers or spontaneously#3Answer: D90% of the patients in the Takotsubo registry were
women. However, in Japan, the prevalence among men is higher than that in women. Chest pain
is the most common presenting symptom in Takotsubo cardiomyopathy. Emotional triggers are



more common among women with Takotsubo’s; however, the disease may occur without a
preceding trigger. Troponin levels are typically elevated, but to a lesser degree than in ACS.
Men, younger patients presenting with physical triggers, patients with angiography proven CAD
(about 15%), and those with neuropsychiatric conditions are at an increased risk of morbidity
and mortality.• Templin C et al. Clinical Features and Outcomes of Takotsubo (stress)
Cardiomyopathy. NEJM:2015:373: 929-938.#4A 65 year old male patient is brought in by
paramedics after achieving ROSC in the field. He suffered an apparent cardiac arrest on the golf
course this morning. The event was witnessed, there was bystander CPR, the initial rhythm
detected was VF, and he was defibrillated. Which of the following is recommended by the AHA
guidelines?When performing chest compressions, the rate should be as fast as possible, up to
140 compressions/minute.When performing chest compressions, the deeper the better, up to
3-4 inches.If the patient is intubated, then the respirations should be limited to 1 breath every 6
seconds.If the patient is found to have a shockable rhythm and a biphasic defibrillator is used,
the dose in cardiac arrest is 360 Joules (J).If a patient has a shockable rhythm, epinephrine
administration should take first resuscitative priority over defibrillation. #4Answer: CThe 2015
AHA guidelines emphasize the importance of immediate, continuous, high-quality CPR and
early defibrillation, and recognizes the limited evidence supporting advanced interventions. A
compression rate of 100-120 compressions/minute is recommended, as faster rates decrease
cardiac output. The recommended compression depth ranges from 2-2.4 inches, as injuries are
common with increased depths. Current guidelines recommend limiting respirations (1 breath
every 6 seconds if intubated, 2 breaths every 30-compression cycle if not intubated), as positive
pressure ventilation can impact intrathoracic pressure and decrease venous return which will
eventually lead to decreased coronary perfusion pressure. Biphasic defibrillation should occur at
200J or higher, whereas monophasic defibrillation should be at 360J. In patients without
shockable rhythms, early epinephrine administration has shown better survival and neurologic
outcomes.• Jung J. Optimizing survival outcomes for adult patients with nontraumatic cardiac
arrest. Emerg Medicine Practice 2016; 18, 10.#5A 67 year old obese patient with a history of
atrial fibrillation presents with shortness of breath. The chart notes that she has heart failure with
a “preserved ejection fraction.” She appears to be volume overloaded today. TRUE statements
about heart failure with a preserved ejection fraction include which of the following statements?
Beta blockers have been shown to decrease cardiovascular mortality in patients with heart
failure and a preserved ejection fraction.The BNP may often be normal in a patient with heart
failure and a preserved ejection fraction.The defining feature of heart failure with a preserved
ejection fraction is systolic dysfunction.The current guidelines recommend an ejection fraction
value of 65% to describe a “preserved” ejection fraction.The incidence of patients with heart
failure who have a preserved ejection fraction has been decreasing over time.#5Answer: BHeart
failure with preserved ejection fraction (ejection fraction > 50%) is increasing in prevalence. The
hallmark of the disease is diastolic dysfunction: impaired relaxation and elevated left ventricular
pressures. As a result, the ejection fraction cannot increase in response to stress leading to an



impaired exercise tolerance. Volume status can be precarious, and small changes to preload
can cause rapid-onset pulmonary edema or hypotension.The BNP can often be normal in
patients with a preserved ejection fractions, especially if obese or only symptomatic with
exertion. Medications that have been shown to help patients with reduced ejection fractions,
such as beta blockers and ACE inhibitors, have not been shown to be beneficial in HFpEF. The
mainstays of treatment include: (1) diuretics for volume overload, (2) treatment of comorbid
medical conditions, (3) education on self-care (e.g. weight management, dietary compliance,
exercise), (4) and disease management programs for patients with refractory symptoms or
frequent hospitalizations.• Redfield MM. Heart failure with preserved ejection fraction. N Engl J
Med 2016; 375:1868-1877.#6When answering the radio for the EMS base station, a paramedic
describes a patient with systolic blood pressure of 190 mmHg who has jugular venous
distention, bilateral crackles, wheezes and lower extremity edema. The paramedics have placed
the patient on positive pressure and initiated nitroglycerin. You suspect acute decompensated
heart failure (ADHF). TRUE statements about ADHF include which of the following?Heart failure
with reduced ejection fraction (HFrEF) can easily be distinguished from heart failure with
preserved ejection fraction (HFpEF) by bedside clinical examination.HFpEF is defined as heart
failure with an ejection fraction of 35-40%.Kerley B-lines are a more severe manifestation of
pulmonary edema on plain radiograph than perihilar consolidations and pleural effusions.An E-
point septal separation < 4mm is indicative of reduced ejection fraction.Prehospital
management of this patient should not include the aggressive administration of a loop
diuretic.#6Answer: EBoth HFrEF and HFpEF lead to impaired systemic perfusion, causing
activation of neurohormonal systems (i.e. RAAS) that release catecholamines and increase
preload and afterload, stressing the heart further. As a result, both disease processes present
similarly with signs and symptoms of volume overload.Radiographically, cephalization (cephalad
redistribution of pulmonary vascularity) occurs first, followed by Kerley B-lines (interstitial
edema), then perihilar or bibasilar consolidations (alveolar edema), and lastly, pleural effusions.
Bedside sonography can be used to rapidly estimate LVEF. This can be performed by assessing
the general quality of the heart’s squeeze or measuring the E-point septal separation (EPSS).
Larger EPSS measurements indicate a lower LVEF, and a measurement > 7mm indicates poor
function. Additionally, on ultrasound, at least 3 B-lines found in two or more bilateral lung zones
indicates pulmonary edema. Cardiac troponin and BNP are the two lab values that can be
helpful. Elevated troponins are associated with increased in-hospital mortality, and a negative
BNP has a high negative predictive value for ruling out ADHF as etiology for patient’s
dyspnea.Patients with symptoms of volume overload should be treated with IV diuretics in the
ED; however, diuresis in the pre-hospital setting has been shown to be potentially harmful as it
can be difficult to differentiate heart failure from other causes of dyspnea. Pre-hospital
management should focus on the stabilization of the patient’s respiratory status.• Fisher ES,
Burns B. Acute Decompensated Heart Failure: new strategies for improving outcomes.
Emergency Medicine Practice 2017; vol. 19, no.5. #7A 65 year old male patient presents with



acute coronary syndrome. TRUE statements about ACS include which of the following?Type 1
acute myocardial infarction would include a non-STEMI secondary to sepsis.Over the last
several decades, the adjusted incidence of fatal coronary artery disease has been increasing,
despite all of the preventive and treatment measures instituted.To improve sensitivity and
specificity of the diagnosis of acute myocardial infarction, creatine kinase and myoglobin should
be ordered.In general, in a patient with ACS, oxygen supplementation should be initiated only if
the patient is hypoxic (SaO2 < 90%).In this day and age, fibrinolytic therapy is no longer
indicated.#7Answer: DThere are several types of acute MI: plaque rupture (type 1), supply-
demand mismatch without acute thrombosis (type 2), sudden death without ECG or biomarker
confirmation (type 3), in association with PCI (type 4a), in-stent thrombosis (type 4b), and
related to CABG (type 5). The incidence of hospitalization for acute MI and fatal CAD has been
decreasing. Troponin levels are preferred; CK-MB and myoglobin levels have decreased
sensitivity and specificity.Initial ED management of ACS includes bedrest with ECG monitoring,
prompt antithrombotic therapy and supplemental oxygen if the patient is in respiratory distress,
has an oxygen saturation of < 90% or has risk factors for hypoxia.The following are ACC/AHA
class I recommendations with level A evidence:- At PCI-capable hospitals, PCI within 90
minutes from first medical contact is recommended for STEMI with onset of symptoms within the
previous 12 hours.- Fibrinolytic therapy should be provided if there will be more than a 120
minutes delay to PCI. This should be routinely followed by transfer within the following 24 hours
to a PCI-capable facility.For non-STEMI patients with refractory angina, new or worsening mitral
regurgitation, or new-onset heart failure, PCI within 2 hours may be indicated.• Anderson JL,
Morrow DA. Acute myocardial infarction. NEJM 2017; 376:2053-64#8A 65 year old male with
hypertension, hyperlipidemia and diabetes presents with chest pain. His exam is notable for a
third heart sound. Based on review of medical records, his baseline troponin is elevated.
Regarding chest pain evaluation in the ED, which of the following is TRUE?The fact that he has
hypertension is independently predictive of him having ACS.A physical examination finding of a
new mitral regurgitation murmur would increase the likelihood of ACS.The National Academy of
Clinical Biochemistry recommends using a dynamic change of at least 50% or more to define
myocardial infarction in patients with baseline elevations in troponin.Current consensus
guidelines recommend that all patients with normal serial ECGs and negative biomarkers
undergo confirmatory testing within 2 weeks.The U.S. FDA has not approved of a high-sensitivity
troponin assay for use in the U.S.#8Answer: BHypertension and other classic cardiac risk
factors do not independently predict ACS. If the physical exam reveals a third heart sound, new
mitral regurgitation murmur or hypotension, there is an increased likelihood of ACS. The ECG
and single troponin have poor test characteristics, and clinicians should remain wary if pretest
probability for ACS is high or patient provides an unreliable history. The National Academy of
Clinical Biochemistry recommends the use of a dynamic change (increase or decrease) of at
least 20% between serial troponins to define MI in patients with baseline troponin elevation. In
January 2017, the U.S. FDA approved the use of the first high-sensitivity troponin T assay. These



assays lead to earlier diagnoses of MI, but come with a decreased specificity for the diagnosis.
Though unlikely to be beneficial for patients at low risk for MACE, consensus guidelines
recommend that all patients undergo confirmatory testing to identify obstructive CAD before
discharge or within 72 hours.• Markel D. Identifying emergency department patients with chest
pain who are at low risk for acute coronary syndromes. Emergency Medicine Practice July 2017;
19,7.#9TRUE statements about the use of loop diuretics in the treatment of heart failure include
which of the following?The use of loop diuretics in the treatment for heart failure is based on
level A (RCT) evidence.High dose IV loop diuretics can decrease or increase systemic arterial
blood pressure.Oral furosemide has predictable bioavailability.Concomitant food intake with oral
furosemide increases absorption.Limiting dietary intake of sodium is not important if the patient
is given maximal furosemide doses.#9Answer: BLoop diuretics have complex effects on
systemic and renal hemodynamics. Though they stimulate the RAAS and directly dilate blood
vessels, they also increase pressure in the proximal tubule by increasing the level of vasodilatory
prostaglandins. As a result, high dose IV loop diuretics can have difficult to predict effects on
blood pressure and stroke volume and may decrease renal blood flow. Oral furosemide has a
reduced and variable bioavailability. Additionally, its absorption can be delayed with food intake
and gut-wall edema in CHF, which contributes to lower peak concentrations and diuretic
resistance. IV furosemide is twice as potent and has more reliable pharmacokinetics; however,
even when initial natriuresis is successful, patients with high dietary sodium intake will have post-
diuretic sodium retention.• Ellison DH, Felker GM. Diuretic treatment in heart failure. NEJM
2017; 377:1964-75.Critical Care#10A patient who was intubated 3 days ago for pneumonia
remains in the ED as an ICU boarder. It is suspected that the patient has developed ARDS, and
the patient is difficult to oxygenate. Which of the following is TRUE regarding ARDS?ARDS is
indolent and does not develop until after at least one week of a known risk factor, such as
pneumonia or sepsis.The first priority in the care of patients with ARDS, regardless of the cause,
is to institute glucocorticoid and surfactant therapy.ARDS treatment should include
ample intravenous fluid hydration.Tidal volumes of at least 9 mL/kg are recommended.PEEP of
at least 5 cm H2O is recommended.#10Answer: EIn one large study, 10% of all patients
admitted to the ICU had ARDS. Mortality in the subgroup with severe ARDS was 46%. ARDS
usually develops within 7 days, with the majority within 72 hours, and is precipitated by a known
risk factor such as sepsis or pneumonia. ARDS mimics include CHF, interstitial lung disease
(ILD), connective tissue diseases, diffuse alveolar hemorrhage, and drug-induced lung
diseases.The management of ARDS should focus on identifying and treating its underlying
etiology and limiting further lung injury though conservative fluid management and lung-
protective ventilation. A mortality benefit has been shown with low tidal volumes, which decrease
the risk of over-distention (volutrauma), thereby preventing further inflammation and epithelial
damage. Mortality may be increased in patients with severe ARDS who are kept on lower PEEP
settings. Currently, no pharmacologic therapy for ARDS (i.e. surfactant, glucocorticoids, or
nebulized heparin) has been shown to improve mortality. • Thompson BT et al. Acute



respiratory distress syndrome. NEJM 2017; 377:567-72.#11A 50 year old male remains in the
ED as an ICU boarder. He has become hypotensive and is bleeding from multiple sites (e.g. NG
tube, ETT, Foley, rectal, IV lines, etc.). He has septic shock from pneumonia, renal failure, and
aortic valve stenosis. Which of the following statements is FALSE regarding bleeding and
coagulopathies in the critically ill?If the patient has DIC, then the cornerstone for managing this
condition remains the management of the underlying cause (e.g., sepsis).If the patient has DIC,
then administration of TXA or other anti-fibrinolytic may be indicated if there is bleeding, while
the administration of heparin may be indicated if there is a thrombotic phenotype. If this patient is
a dialysis patient, peritoneal dialysis can improve platelet function and reduce bleeding time.If
the patient has acquired von Willebrand’s disease from intravascular shear stress, then he
should be treated with desmopressin or vWF concentrates.If the patient had underlying liver
disease and lab tests indicating abnormal synthesis of coagulation factors in this bleeding
patient, vitamin K should be administered.#11Answer: BThe mainstay of DIC management is
treatment of the underlying etiology, which is most commonly sepsis. In bleeding patients,
experts recommend platelet transfusion to maintain platelets > 50,000/μL, FFP to maintain PT
and PTT under < 1.5 times the normal control, and fibrinogen to maintain a fibrinogen level >
100mg/dL. Since the fibrinolytic system is required for dissolution of widespread fibrin, anti-
fibrinolytic agents are contraindicated in DIC. Use of heparin in patients with a thrombotic
phenotype (i.e. gangrene) is currently not recommended due to difficulty in monitoring PTT
levels and concern for provoked hemorrhage. In patients on renal replacement therapy, dialysis
(especially peritoneal dialysis) can improve platelet function. Vitamin K is indicated in patients
with liver disease and lab abnormalities suggesting impairment in the synthesis of coagulation
factors.Acquired von Willebrand’s disease secondary to autoantibodies may be treated with
either desmopressin, which stimulates the release of vWF by endothelial cells, or vWF
concentrates. If von Willebrand’s disease is acquired secondary to high shear stresses (i.e.
ECMO, LVADs, aortic stenosis), then treatment is tailored to the underlying cause.• LLSA 2016
- Hunt BJ. Bleeding and coagulopathies in critical care. NEJM 2014; 370:847-59.#12The same
patient in the prior question was intubated 48 hours ago for septic shock, and now has
developed ARDS. Which of the following is a TRUE statement about ARDS?Severe ARDS
(PaO2/FIO2 <100) has a mortality that is approximately 10%.The Berlin definition classifies
ARDS into two categories - acute vs. chronic.If the plateau pressure for this patient is > 30 cm of
water, then consider decreasing the tidal volume to 4 ml/kg of ideal body weight.Due to the risk
of barotrauma, PEEP is not recommended for ARDS patients.Prone ventilation has been
demonstrated to decrease mortality in mild ARDS (PaO2/FIO2 = 201-300) patients.#12Answer:
CAbout 10% of all patients admitted to the ICU and 23% of mechanically ventilated patients
have ARDS, with a 46% mortality in patients with severe ARDS. The Berlin definition of ARDS
establishes three severity risk levels (mild, moderate, and severe) based on the degree of
hypoxemia when assessed at a minimum PEEP of 5.Recommendations are to reduce tidal
volumes from 6ml/kg of ideal body weight to 4 ml/kg if plateau pressure exceeds 30 cm of water,



and maintain a PEEP of at least 5 cm of water. Prone ventilation and neuromuscular blockade in
addition to deep sedation (thought to improve patient-ventilator synchrony) are two strategies
that improve morality and are recommended in patients with moderate to severe ARDS. High
frequency oscillation ventilation is not beneficial, and may even be harmful, compared to
conventional ventilation. Extracorporeal membrane oxygenation (ECMO) may be beneficial in
patients with severe ARDS.• Thompson BT et al. Acute respiratory distress syndrome. NEJM
2017; 377:562-72.
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Shirley Tung, “Great resource to study for the inservice test and boards. Great resource to study
for the inservice test and boards. Could also be used as a good learning tool for residents to
build their fund of knowledge”

Ali Raja, “the best EM review book I’ve ever used. This is, by far, the best EM review book I’ve
ever used. I’m studying for the recert now, and it’s a fantastic source of great questions and even
better explanations. I’ll recommend it to all of my residents.- Ali Raja, MD”

The book by Lama Yeshe has a rating of  5 out of 5.0. 2 people have provided feedback.
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