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ABSTRACT & COMMENTARY

Obesity Is a Hormonal Illness
By Joseph E. Scherger, MD, MPH
Vice President, Primary Care, Eisenhower Medical Center; Clinical Professor, Keck School of Medicine, University of 
Southern California, Los Angeles

Dr. Scherger reports no financial relationships relevant to this field of study.

SYNOPSIS: Once obese, a patient’s metabolism adapts with insulin resistance to maintain body fat. High insulin levels promote fat stor-
age and block fat burning.

SOURCE: Jung SH, Jung CH, Reaven GM, Kim SH. Adapting to insulin resistance in obesity: Role of insulin secretion and clearance. 
Diabetologia 2017 Dec 1. doi: 10.1007/s00125-017-4511-0. [Epub ahead of print].

Jung et al studied insulin metabolism in 91 
obese patients without diabetes to show/learn/
identify how insulin resistance develops and 

results in the continued deposition and storage of 
fat. These investigators from Stanford and South 
Korea studied the patients’ responses to an oral 
glucose tolerance test. Both insulin resistance 
and insulin clearance were measured. Over time, 
patients develop and maintain insulin resistance. In 
a previous study, investigators showed how plasma 
insulin concentration and insulin resistance increases 
steadily in obese patients.1

n COMMENTARY
Jason Fung, MD, is a nephrologist who studies obe-
sity management. He directs the Intensive Dietary

Management Program at the University of Toronto. 
In his 2016 book, The Obesity Code: Unlocking 
the Secrets of Weight Loss, Fung systematically 
explained why obesity should be considered a hor-
monal problem, noting that the central hormone is 
insulin.2 In medical school, clinicians learned that 
insulin works by driving glucose into cells. In people 
with type 1 diabetes, that central role for insulin 
is critical. However, patients with type 2 diabetes 
have an abundance of insulin, and insulin resistance 
develops. Another central role for insulin is as a 
fat-storage hormone. When patients consume more 
carbohydrates than they need for energy stores, 
insulin stimulates lipogenesis. Repeated spikes in 
insulin levels from heavy carbohydrate consumption 
results in insulin resistance. Fung described how 
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high insulin levels block the burning of 
fat and, hence, how insulin becomes the 
central fat storage hormone. The research 
articles cited here support this claim. I 
have started measuring fasting insulin 
levels with my routine labs. The normal 
range for fasting insulin is lab dependent 
but generally includes a wide range, such 
as 2.5-26, a reflection of fasting insulin 
levels in the general population. Fung 
reported the research showing that fat 
burning and weight loss do not occur 
unless fasting insulin levels are below 10. 
The most efficient way to achieve this is 
by intermittent fasting. Twelve hours of 
fasting may be enough to lower insulin 
levels in normal-weight patients, but in 
obese patients with insulin resistance, 
16- to 24-hour fasts may be necessary. 

Fung even uses multiday fasts in his clinic. 
Most programs for treating obesity focus 
on what we eat, and, currently, reduced 
glycemic load (low carbohydrates) is in 
favor. Carbohydrates drive hunger with 
fluctuating glucose and insulin levels. 
Over time, both glucose and insulin levels 
remain elevated. Fasting is a great way to 
reset this metabolic system and facilitate 
the burning of fat for weight loss.  n

REFERENCES
1. Kim MK, Reaven GM, Kim SH. Dissecting the re-

lationship between obesity and hyperinsulinemia: 
Role of insulin secretion and insulin clearance. 
Obesity (Silver Spring) 2017;25:378-383.
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Weight Loss. Vancouver BC: Greystone Books; 
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ABSTRACT & COMMENTARY

Blockade of CGRP for Migraine 
Prevention: Promising, but Not  
a Cure
By Dara Jamieson, MD
Associate Professor of Clinical Neurology, Weill Cornell Medical College

Dr. Jamieson reports no financial relationships relevant to this field of study.

SYNOPSIS: Blockade of calcitonin gene-related peptide in patients with chronic or episodic migraine results in 
the prevention of about two headache days a month compared to placebo. 

SOURCES: Silberstein SD, Dodick DW, Bigal ME, et al. Fremanezumab for the preventive treatment of 
chronic migraine. N Engl J Med 2017;377:2113-2122.

Goadsby PJ, Reuter U, Hallstrom Y, et al. A controlled trial of erenumab for episodic migraine. N Engl J Med 
2017;377:2123-2132.

Two papers, published simultane-
ously in The New England Journal 

of Medicine, evaluated two random-
ized, double-blind, placebo-controlled, 
parallel-group, industry-funded trials of 
monoclonal antibodies targeting calci-
tonin gene-related peptide (CGRP) in 
the prevention of chronic or episodic 
migraine, using the molecule antagonist 
fremanezumab or the receptor antagonist 
erenumab, respectively.

In the paper by Silberstein et al, the 
two active fremanezumab treatment 
arms were either a one-time set of three 

injections of 225 mg per 1.5 mL at 
baseline or the baseline three injections 
followed by one injection of 225 mg at 
each week 4 and week 8. Up to 30% of 
patients could continue on a stable dose 
of one migraine-preventive medication. 
Of the 1,130 patients who were 
randomly assigned to fremanezumab 
quarterly (376), fremanezumab 
monthly (379), and placebo (375), 
91-93% completed the trial. The mean 
change (± SE) in the average number 
of headache days per month within the 
12-week intervention period compared 
to the baseline 28-day preintervention 
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period was a decrease of 4.3 ± 0.3 days in the 
fremanezumab quarterly group, 4.6 ± 0.3 days in the 
fremanezumab-monthly group, and 2.5 ± 0.3 days in 
the placebo group (P < 0.001 for both comparisons 
with placebo). For the 12 weeks of the intervention, 
patients receiving placebo experienced an average 
of 10.4 ± 6.4 headache days compared to 8.5 ± 6.3 
days for those receiving fremanezumab quarterly 
and 8.0 ± 6.3 days for those receiving fremanezumab 
monthly. 

There was a significant reduction in the average 
number of migraine days per month and in the use 
of acute medication, as well as a significant increase 
in patients who demonstrated a reduction of at least 
50% in the average number of headache days per 
month. Evidence of hepatic dysfunction, including 
elevation of liver enzyme levels to three or more 
times the upper limit of the normal range, occurred 
in three patients in the placebo group and five 
patients in each of the fremanezumab groups (P = 
0.73 for each fremanezumab group vs. placebo, and 
P = 0.56 for the combined fremanezumab groups 
vs. placebo). The levels reverted to normal without 
discontinuation of the intervention.

The results described in the report by Goadsby et al 
are from the screening (≤ 3 weeks of initial screen-
ing and a four-week baseline phase) and the treat-
ment phase with a subcutaneous injection of either 
erenumab, at a dose of 70 mg or 140 mg, or placebo 
monthly (24 weeks). Although the initial protocol 
did not permit patients to take a migraine-preventive 
medication, an amendment during the enrollment 
period allowed the concomitant use of one migraine-
preventive medication. The mean number of mi-
graine days per month at baseline was 8.3 in the 
overall episodic migraine population. 

Of the 955 patients who underwent randomization 
(317 to the 70 g erenumab group, 319 to the 140 
mg erenumab group, and 319 to the placebo group), 
89.8% completed the six-month, double-blind treat-
ment phase population. The primary endpoint of 
change from baseline to months four through six in 
the mean number of migraine days per month was 
reduced by 3.2 in the 70 mg erenumab group and by 
3.7 in the 140 mg group,  compared with a reduc-
tion of 1.8 days in the placebo group (P < 0.001 for 
each dose vs. placebo).

A 50% or greater reduction in the mean number of 
migraine days per month was achieved for 43.3% of 
patients in the 70 mg erenumab group and 50.0% of 
patients in the 140 mg group, compared with 26.6% 
in the placebo group (P < 0.001 for each dose 
vs. placebo). The number of days of use of acute 

migraine-specific medication was reduced by 1.1 
days in the 70 mg erenumab group and by 1.6 days 
in the 140 mg group compared with a reduction of 
0.2 days in the placebo group (P < 0.001 for each 
dose vs. placebo). There was significant improve-
ment in physical impairment scores with treatment. 
There were no safety or trial completion differences 
between those treated and on placebo.

n COMMENTARY
CGRP, an endogenous vasoactive neuropeptide, 
plays a key role in migraine pathophysiology, and 
has been studied as a treatment target for over a de-
cade. CGRP receptors are found on first and second 
order trigeminal neurons and on smooth muscle cells 
in meningeal vessels. Levels of CGRP are increased 
in the blood of patients with a migraine, and injec-
tion of CGRP can induce a migraine-like headache.

Initially, CGRP antagonists were studied to provide 
acute migraine relief, and in 2008, a large Phase III 
trial demonstrated the benefit of an oral CGRP an-
tagonist for acute abortive treatment; however, use 
of the specific oral antagonist to prevent episodic mi-
graine was associated with significant liver toxicity.1 

Now, researchers focus on blocking the CGRP mol-
ecule or receptor as a parenteral migraine preventive 
treatment. In 2014, published results of a trial of ep-
tinezumab showed a significant decrease in migraine 
days after one infusion of the CGRP molecular 
antagonist.2 Further clinical trials are ongoing. The 
currently reviewed trials of subcutaneous treatment 
with monoclonal antibodies to either the CGRP 
molecule or its receptor found a mean reduction 
of about two migraine days a month compared to 
placebo treatment.

However, CGRP receptors are ubiquitous, and 
CGRP, in its alpha and beta forms, appears to 
modulate a wide variety of physiological functions 
in multiple major organ systems. Although the 
trajectory of research into CRGP antagonism is 
showing improving results, the long-term effects 
and benefits of potentially decades of this migraine-
preventive treatment in a population that is 
predominantly women of childbearing age will take 
years to determine. The patients recruited into these 
clinical trials appeared to experience migraines 
refractory to usual preventive therapy. The mean 
benefit of the parenteral treatment, while significant, 
was not overwhelming and likely varies considerably 
over the wide range of migraineurs.

Each individual migraine sufferer, and her insurance 
company, will have to decide if intermittent 
subcutaneous injections of CGRP is a treatment to 
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ABSTRACT & COMMENTARY

Prevention of Clostridium difficile Recurrence 
by Orally Administered Fecal Microbiota 
Transplantation
By Stan Deresinski, MD, FACP, FIDSA

Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Fecal microbiota transplantation orally administered in capsules was non-inferior to administration by colonoscopy.

SOURCE: Kao D, Roach B, Silva M, et al. Effect of oral capsule- vs colonoscopy-delivered fecal microbiota transplantation on recurrent 
Clostridium difficile infection: A randomized clinical trial. JAMA 2017;318:1985-1993. 

In an unblinded, randomized, non-inferiority trial at 
three academic medical centers in Alberta, Canada, 

Kao et al examined the relative efficacy of fecal 
microbiota transplantation (FMT) by colonoscopy or 
by orally administered capsules in prevention of re-
currence of Clostridium difficile infection (CDI). The 
mean age of the 116 randomized (1:1) patients was 
58 years. Two-thirds of the patients were women.

All patients were treated initially with oral vancomy-
cin 125 mg four times daily for at least 10 days and 
until symptom resolution, followed by 125 mg twice 
daily, with discontinuation 24 hours before FMT. Pa-
tients were not allowed to take proton pump inhibi-
tors. All patients ingested 4 liters of propylene glycol 
on the night prior to FMT. For patients randomized 
to colonoscopy, 360 mL of fecal slurry was delivered 
to the cecum, while those in the comparator group 
ingested 40 capsules containing fecal slurry. The 
slurry was prepared from stool provided by seven 
healthy volunteers. The results of the two methods 
of treatment administration were identical regarding 
the primary endpoint of prevention of recurrence at 
12 weeks after a single FMT: 51/53 and 50/52 in the 
capsule and the colonoscopy groups, respectively. 
Both methods were tolerated; non-serious adverse 
events occurred in 5.4% and 12.5%, respectively. 

n COMMENTARY
The authors noted that the success rates in this study 
were higher than previously reported. They suggested 
that this may be the consequence of at least two 
factors: the fecal dose and the intestinal washout. 
Thus, the amount of feces delivered in this study 
was greater than that in others. Vancomycin persists 
in the fecal stream for as long as eight days after 
completion of a course of oral administration, and 
the intestinal washout can be hypothesized to remove 
residual vancomycin, the persistence of which would 
adversely affect the fecal microbiota.

This study is valuable because it demonstrates that 
previous studies that found somewhat better out-
comes with FMT by colonoscopy than via the upper 
gastrointestinal tract may not be correct. The ability 
to avoid colonoscopy makes the overall cost of FMT 
significantly lower and, with the commercial avail-
ability of orally administered transplant material 
(although not studied here), makes FMT more widely 
available.

How this approach fares when compared to others, 
such as the use of fidaxomicin and vancomycin 
tapers, remains to be determined in additional 
randomized trials.  n

be initiated early in the stepwise trials of preventive 
therapy or is treatment to be tried when other 
proven therapies fail. 

Like onabotulinum injections, cost probably will 
restrict insurance-covered use to those who have 
failed other therapies. Because so many individuals 
suffer from migraines, there will be a large 
population of potential therapeutic candidates, if 
CGRP antagonism becomes an approved preventive 
treatment in the near future.  n

REFERENCES
1. Ho TW, Ferrari MD, Dodick DW, et al. Efficacy and tolerability 
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2. Dodick DW, Goadsby PJ, Silberstein SD, et al. Safety and efficacy 
of ALD403, an antibody to calcitonin gene-related peptide, for 
the prevention of frequent episodic migraine: A randomised, 
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PHARMACOLOGY UPDATE

Insulin Lispro Injection (Admelog)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.  
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved a new short-acting insulin 
as a “follow-on” biologic (FOB) product. Insulin 

lispro-FOB was approved in the European Union as 
a biosimilar, but in the United States it was approved 
using the FDA’s abbreviated approval 505(b)(2) 
pathway.1 This relies partly on the agency’s finding of 
safety and effectiveness of the innovator insulin lispro 
(Humalog) to support approval. This is the second 
follow-on insulin, after the FDA approved insulin 
glargine (Basaglar) in December 2015.

INDICATIONS
Insulin lispro-FOB is indicated to improve glycemic 
control in adults and pediatric patients ≥ 3 years of 
age with type 1 diabetes mellitus and adults with type 
2 diabetes mellitus.2

DOSAGE
The recommended dose is given by subcutaneous 
administration within 15 minutes before a meal or 
immediately after a meal. It also can be administered 
by continuous subcutaneous infusion (insulin pump) 
or intravenous infusion. The dosage is individualized 
based on the route of administration and the patient’s 
metabolic needs, blood glucose monitoring results, and 
glycemic control goals.1 Insulin lispro-FOB is available 
in 10 mL multiple-dose vials and 3 mL single-patient 
use prefilled pens (SoloSTAR).

POTENTIAL ADVANTAGES
Insulin lispro-FOB provides another option and mar-
ket competition for insulin lispro (Humalog), poten-
tially lowering the cost of therapy.

POTENTIAL DISADVANTAGES
It is not clear whether insulin lispro-FOB is inter-
changeable with Humalog, as interchangeability has 
not been demonstrated.

COMMENTS
The safety and effectiveness of insulin lispro-FOB was 
evaluated in type 1 diabetics and type 2 diabetics.2 
In the first study, type 1 subjects were randomized to 
insulin lispro-FOB (100 units/mL; n = 253) or a non-
U.S. approved insulin lispro (100 units/mL; n = 254) 
immediately before meals. All subjects also received 
insulin glargine (100 units/mL). Subjects had a mean 
duration of diabetes of 19 years and a mean baseline 

HbA1c of 8.08% and 7.99%, respectively. At week 
26, insulin lispro-FOB showed an adjusted mean 
change from baseline of -0.40 compared to -0.46 for 
the comparator (noninferiority shown). In the study 
with type 2 diabetics, subjects were randomized to 
insulin lispro-FOB or an insulin lispro comparator. 
Subjects had a mean baseline HbA1c of 8.00 and 8.03, 
respectively. The mean changes from baseline at week 
26 were -0.86 and -0.80 (noninferiority shown). Other 
studies included in the prescribing information were 
directly from the Humalog prescribing information as 
permitted by the 505(b)(2) pathway.2,3 These include 
the use of insulin lispro compared to human insulin 
in type 2 adults, type 1 adults, and pediatric patients, 
including continuous subcutaneous infusion (pump).

CLINICAL IMPLICATIONS
Insulin lispro is produced by recombinant DNA tech-
nology using a non-pathogenic laboratory strain of 
Escherichia coli; thus, it qualifies as a biological drug. 
FDA approval typically goes through the Biological 
License Application. However, the new drug applica-
tion 505 (b)(2) applies to some simpler molecules such 
as insulin, somatropin, and calcitonin.4,5 The inter-
changeability of biologicals remains uncertain without 
evidence that patients can be administered a product 
more than once and that patients can switch back and 
forth between the follow-on/biosimilar and the refer-
ence product with no additional risk or reduced effica-
cy.6 Insulin lispro-FOB offers an alternative insulin and 
one that is less expensive than existing insulins. A 10 
mL vial for insulin lispro-FOB is $233.50 compared 
to $274.70 for Humalog. Five 3 mL pens are $450.84 
compared to $530.40.  n
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Clinical Briefs
By Louis Kuritzky, MD

Statins for COPD?

SOURCE: Zhang W, et al. Chest 
2017;152:1159-1168.

Depending on what one reads, 
COPD is now the third or fourth 

leading cause of death in the United 
States. Unfortunately, even though 
numerous pharmacologic treatments 
are available to mollify symptoms, 
none of the currently available treat-
ments can be classified as “disease-
modifying.” That is, mortality and 
disease progression do not appear to 
be altered by pharmacologic treat-
ment. Why someone thought that 
statins might be beneficial for patients 
with COPD escapes me, although 
certainly it is not surprising that the 
same commonplace toxin that leads 
to COPD (smoking) also commonly 
leads to concomitant cardiovascular 
consequences in COPD patients.

At any rate, Zhang et al performed a 
systematic review of clinical trials in 
COPD patients in which comparison 
groups of statins vs. placebo were 
reported (n = 1,471). They found 
statistically significant benefits for 
exercise capacity, lung function, and 
St. George’s Respiratory Question-
naire (a 51-item questionnaire specific 
to how pulmonary function affects the 
patient’s life). In contrast, the 2014 
STATCOPE trial of simvastatin (n = 
884) in COPD patients did not dem-
onstrate improvements in outcomes. 
Putative benefits from statins in COPD 
are attributed to the “pleotropic ac-
tions” of statins, including decreases 
in C-reactive proteins and inflamma-
tion. Since the population that showed 
the most benefit in the Zhang et al 
study were those with pre-existing car-
diovascular disease, hyperlipidemia, 
and elevated C-reactive proteins at 
baseline, it seems reasonable to ensure 
that such patients receive appropriate 
statin treatment so they might enjoy 
both the expected cardiovascular risk 
reduction as well as possible pulmo-
nary quality of life improvements.  n

An Overlooked Disability 
Burden

SOURCE: Cunningham LL, Tucci DL. N Engl J 
Med 2017;377;25:2465-2475.

The burden of hearing loss in later 
life may surprise some. Accord-

ing to Cunningham and Tucci, half of 
persons 60-69 years of age and 80% 
of those ≥ 85 years of age suffer suf-
ficiently severe hearing loss that affects 
daily communication. Age-related 
hearing loss (presbycusis) generally is 
bilateral and typified by high-frequen-
cy (> 2,000 Hz) sound deficits. Causes 
include death of cochlear sensory 
hair cells with aging (termed “sensory 
presbycusis”) and “metabolic pres-
bycusis,” which is characterized by 
impaired function of the stria vascu-
laris (vascular ligament to the cochlear 
duct).

In addition to straightforward causes 
of hearing loss (e.g., external canal 
occlusion with cerumen, noise-induced 
hearing loss, trauma, ototoxic meds), 
there are strong associations between 
cardiovascular risk factors (smok-
ing, diabetes mellitus, obesity) and 
hearing loss, although the mechanisms 
by which these associations might be 
causative are not clear.

The sudden loss of hearing (defined 
as onset within ≤ 72 hours) is consid-
ered an otologic emergency, requiring 
prompt evaluation. Only a few pa-
tients with identified hearing loss take 
advantage of hearing aids (< 15%), 
perhaps daunted by issues like cost 
(> $1,000), potential stigma associ-
ated with wearing a hearing-assistive 
device, or comfort. Disconcertingly, in 
contrast to most developed nations, 
the U.S. government does not provide 
economic subsidies for hearing aids. In 
Denmark, which provides assistance, 
approximately half of affected persons 
use hearing aids.  n

Educating Patients About 
‘Ugly Duckling Sign’

SOURCE: Ilyas M, et al. J Am Acad Dermatol 
2017;77:1088-1095.

Patients or their partners detect 
most malignant melanomas 

first. Enhancing public awareness of 
malignant melanomas and enabling 
patients’ ability to promptly and 
accurately identify at-risk lesions is 
important.

The ABCDE rule (Asymmetry, Bor-
der irregularity, Color variegation, 
Diameter > 6 mm, and Evolution) 
has gained widespread utility among 
health professionals as well as the lay 
public since its introduction in 1985; 
however, there are limitations to the 
rule. Ilyas et al suggested that adding 
an additional tool to patient self-iden-
tification of lesions could be helpful: 
the Ugly Duckling Sign (UDS).

The UDS simply asks that the examin-
er identify whether a lesion in question 
is distinctly different from other skin 
lesions on his or her body. Ilyas et al 
performed a randomized, controlled 
trial to compare the accuracy of 
malignant melanoma identification in 
two groups of subjects: one educated 
in the ABCDE method and one in the 
UDS method. After brief instruction 
in only one method, participants (n = 
101) were shown photographs of skin 
lesions. 

Although both methods of identifica-
tion proved to be highly accurate, the 
UDS demonstrated a statistically sig-
nificant advantage over ABCDE. The 
authors encouraged more widespread 
sharing of the UDS as a method to help 
patients self-identify risky lesions.  n
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• describe new findings in the differential diagnosis and treatment of various diseases;
• describe the advantages, disadvantages, and controversies surrounding the latest advances in the diagnosis 
  and treatment of disease;
• identify cost-effective treatment regimens;
• explain the advantages and disadvantages of new disease screening procedures.
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Parkinson’s Disease
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1. What hormone is responsible for fat storage?
a. Cortisol
b. Insulin
c. Thyroid
d. Estrogen

2. Which of the following statements about 
blockade of calcitonin gene-related peptide 
(CGRP) is true?
a. CGRP blockade is restricted to receptor 
antagonism. 
b. CGRP antagonists decrease the number 
of headache days by about two a month 
compared to placebo.
c. Both oral and parenteral agents show 
promise in migraine prevention.
d. Because CGRP is a central nervous system-
specific molecule, there are no potential 
systemic effects of its blockade.

3. Which of the following is correct regarding 
the randomized trial by Kao et al examining 
the prevention of recurrence of Clostridium 
difficile infection by fecal microbiota 
transplantation (FMT)?
a. Oral administration of FMT was not 
inferior to colonoscopic delivery to the cecum. 
b. The key to success was the continuation of 
vancomycin during the transplantation.
c. Use of intestinal washout reduced efficacy 
regardless of the route of FMT delivery.
d. Oral administration was very poorly 
tolerated.
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ECG Review
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Anything Other Than RBBB?
The ECG in the figure below was obtained from a 60-year-old woman who presented to the ED with new-onset chest pain. The 
initial emergency care provider interpreted this tracing as showing complete right bundle branch block (RBBB). Do you agree? 
Are you concerned about anything else?

In a patient with new-onset chest pain, this tracing should be 
of obvious concern. The rhythm is sinus tachycardia at a rate 
of ~120/minute. Complete RBBB is present, as evidenced by 
the presence of QRS widening with predominant positivity in 
lead V1 and wide terminal S waves in lateral leads I and V6. 
But much more than just RBBB is going on in this tracing.

A deep Q wave is present in lead V1. This is not a normal 
accompaniment of RBBB and suggests that septal infarction 
probably has occurred at some point. There is marked ST 
segment elevation in lead V1. With simple RBBB, the opposite 
is expected. That is, there should be ST-T wave depression 
in at least leads V1 and V2 (and sometimes also in lead 
V3), as a natural result of the RBBB. Instead, we see definite 
ST elevation in both V1 and V2. Also, there is marked ST 
elevation in lead aVR. Virtually all other leads show marked 
ST segment depression, which clearly is out of proportion to 
what might be expected with RBBB.

An important ECG pattern to recognize is the presence of 
diffuse ST-T wave depression (in at least 6-7 leads) that occurs 
in association with ST segment elevation in lead aVR and also 
in V1 sometimes. In a patient with new chest discomfort, this 
ECG pattern often portends the presence of severe underlying 
coronary disease due to left-main narrowing, a high-grade 
proximal left anterior coronary artery lesion, and/or multi-
vessel disease. Given the severity of this patient’s new-onset 
chest pain, the marked tachycardia, the RBBB conduction 
defect, and the dramatic amount of ST segment deviation 
(ST elevation and depression) prompt diagnostic cardiac 
catheterization was indicated clearly. This confirmed the 
presence of very severe three-vessel disease and the need for 
urgent revascularization.

For more information about and further discussion on this 
case, please visit: http://bit.ly/2rqvSVq.
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