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ABSTRACT & COMMENTARY

Does Exercise Decrease Incident  
Depression in a High-Risk Population?
By Ellen Feldman, MD
Altru Health System, Grand Forks, ND

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

SYNOPSIS: The authors of this large-scale, observational study found that three or more hours weekly of physical activity was associated 
with a decreased incidence of depression, even in patients with a high genetic risk of depression.

SOURCE: Choi KW, et al. Physical activity offsets genetic risk for incident depression assessed via electronic health records in a biobank 
cohort study. Depress Anxiety 2019; Nov 5. doi: 10.1002/da.22967. [Epub ahead of print].

Does exercise help mitigate the risk of 
depression? Studies since the early 1900s point 
to a clear role for exercise in the treatment of 

depression.1,2 Choi et al bring new and vital information 
to the field. Specifically, they were interested to know 
if physical activity was associated with a decreased risk 
of depression in those with the highest genetic risk of 
depression, or if this relationship would fade amid the 
power of genetic loading.

Depression is the leading cause of disability worldwide. 
Depressive disorders are not only debilitating, but also 
are highly prevalent; it is estimated that 350 million 
people worldwide suffer from this disorder. Common 
treatments involve antidepressant medication and 
talk therapy. However, medications are not reliably 

effective for all patients and may produce adverse 
effects. Specific types of psychotherapy also may not 
be effective for every patient. Stigma, combined with 
other factors such as availability, cost, and language 
barriers, may make this service difficult to access.3,4 
Research and public health efforts have pointed toward 
identifying modifiable risk factors for depression, and 
physical activity has been a top choice in this area. 
Although physical activity is associated with a reduced 
risk of depression, the specifics of this relationship are 
unknown.5 In a separate study, Choi et al defined the 
etiology of this connection.6 They followed up with this 
investigation of the relationship in the genetically prone.

Researchers have noted that depression often exists 
within families. The heritability rate for depression is 
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37%, but the inheritance pattern is complex 
and determined by polygenic factors.7 
By comparing genomes of patients with 
depression to those without, researchers 
have been able to generate what is known as 
a polygenic score, which is used to determine 
the risk of disease inheritance.8

For this study, Choi et al accessed data 
from the Partners Biobank, a longitudinal, 
large-scale research project linking genetic 
information, electronic health records 
(EHR), and other relevant information, 
including a self-reported lifestyle survey 
regarding activity level, frequency, and type 
of activity. The survey specified time spent in 
any of eight types of exercise: high-intensity 
(e.g., dance and aerobics), low-intensity (e.g., 
yoga), walking/hiking, jogging, running, 
racquet sports, biking, and swimming. 
Incident depression was determined by the 
occurrence of two or more EHR depression-
related diagnostic codes within the two years 
following completion of the lifestyle survey. 

To exclude patients with depression at the 
onset of the study, patients with evidence 
of such billing codes in the year prior to 
completion of the survey were excluded. 
Eligibility for this study included individuals 
with available polygenic risk scores and 
physical activity data. In addition, Choi 
et al looked for patient activity in the 
medical system. In all, a sample size of 
7,968 individuals emerged as appropriate 
for this study. The prevalence of incident 
depression in the entire sample group was 
628 individuals.

Physical activity was divided into quintiles. 
Those in the two lowest quintiles of physical 
activity (0.1-1.1 hours/week of exercise) 
showed an average 9.5-10% rate of 
incident depression. Conversely, those in the 
highest physical activity quintiles (3.2-11.6 
hours/week of exercise) exhibited incident 
depression rates of 6.2-7.2%. Participant 
data were grouped by genetic risk for 
depression and activity level. 

The researchers discovered a 20% increase 
in odds of incident depression for each 
standard deviation (SD) up the polygenic 
risk score (odds ratio [OR], 1.20; 95% 
confidence interval [CI], 1.11-1.31; P = 1.04 
× 10-5). They also found a 17% decrease 
in odds of incident depression for each SD 
increase in physical activity (4.6 hours/week) 

(OR, 0.83; 95% CI, 0.75-0.90; P = 3.97 × 
10-5). When polygenic risk and activity levels 
were combined, the researchers examined 
the odds for incident depression when 
increasing physical activity by one SD (4.6 
hours/week). For individuals at low genetic 
risk, the OR was 0.62 (95% CI, 0.47-0.80; 
P = 0.0004); for individuals at intermediate 
genetic risk, the OR was 0.89 (95% CI, 
0.79-0.99; P = 0.38); and for individuals 
with high genetic risk, the OR was 0.82 
(95% CI, 0.68-0.98; P = 0.34).

When results were adjusted for body mass 
index, education level, employment status, 
and prior depressive episodes, there were 
no substantial changes in results. Notably, 
results were not adjusted for medication use 
and/or involvement in therapy or any other 
treatment for depression. Because different 
forms of physical activity involve different 
levels of energy, all recorded types of 
physical activity were converted to metabolic 
equivalent (MET) hours. MET hours were 
observed to correlate with total hours of 
physical activity.

n COMMENTARY
Hopelessness often is a subtle manifestation 
of depression. This hopelessness can present 
as skepticism of any intervention, especially 
when an individual believes unstoppable 
genetic factors predetermine the development 
of depression. Choi et al bring the potential 
of hope to these patients by giving front-
line providers real-world data indicating 
that physical activity may overcome the 
inevitability of genetic loading.

A close look at the results shows genetics 
play a significant role in depression and that 
physical activity can mitigate this only to 
some extent. Specifically, the association of 
reduced incident depression in the highest 
genetic risk group with the highest activity 
level was similar to the inactive, lowest 
genetic risk group. The lowest overall rate 
of incident depression was found in the 
group with a high activity level and low 
genetic risk. Thus, it is essential for providers 
treating these high-risk patients to keep in 
mind that physical activity is likely only part 
of the answer.

On the other hand, the message that physical 
activity may be part of an answer can be 
powerful. It is no secret to depression-
prone families that genetics play a role in 

mailto:customerservice@reliasmedia.com
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this disorder. Informing these patients that physical 
activity may help prevent new episodes can propel 
lifestyle changes. Interestingly, Choi et al did not control 
the results of the study for age. A future direction for 
research could include identifying the optimal age to 
implement physical activity as a preventive measure 
for depression to determine if the effects of such 
interventions become attenuated with age and examining 
the effects of starting physical activity as a preventive 
measure in childhood.

It is important to note Choi et al did not investigate the 
use of physical activity as a treatment for depression; 
instead, this study concerned the association between 
physical activity and prevention of incident depression. 
As a nonintervention, observational study, all 
relationships are associations, and causality cannot be 
attributed. Certainly, the message from this study is 
aimed at depression prevention. This carries potential 
significant public health implications because there are 
few other known measures that can be used to prevent 
depression.

The two-year follow-up for this study is both a strength 
and limitation. Although this time frame seems sufficient 
regarding identifying new episodes of depression, future 
studies should extend further to provide data about the 
power of physical activity over time. Choi et al used the 
results of only a single lifestyle survey, but there was no 
information regarding physical activity habits following 
the completion of the survey. Thus, unanswered ques-
tions include determining if changes in the type or rate of 
exercise affect depressive episodes differently over time. 

The diversity of the individuals involved in the data pool 
was not well documented, making efforts to general-
ize the results difficult. Another aspect that could limit 
implications of this study involves verifying the diagnosis 
of depressive episodes. There appeared to be no overall 
verification process, but instead a reliance on billing 
codes. These may be subject to provider bias and may 
not encompass the full degree of depression nor the 
course. Other researchers may want to examine this 
aspect more closely, and consider more nuanced meth-
odologies, including controlling for the use of concurrent 

interventions, such as medication and/or therapy. There 
was little differentiation in impact noted when investigat-
ing the specific type of physical activity, while time spent 
in a physical activity did seem to have an effect. Other 
researchers could look at this relationship more closely, 
and perhaps incorporate other types of physical activity, 
such as physical labor, as well as attempt to gain a more 
in-depth understanding of the role of exercise intensity in 
depression prevention.

Overall, these results represent an exciting direction in 
the field of genetics and medicine. Although the potential 
for public health is important, it does not and should 
not overshadow the effect of this news for an individual. 
The primary care provider is well-positioned to inform 
patients that even when there is a strong family history 
of depression, adding physical activity to an overall 
prevention plan may decrease the risk of future episodes 
significantly. Given that the positive potential of physical 
activity on health is far-reaching, this intervention can be 
efficacious on multiple levels.  n
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ABSTRACT & COMMENTARY

Colonization With Clostridioides difficile  
Frequently Leads to a Misdiagnosis  
of Healthcare-Associated Infection
By Richard R. Watkins, MD, MS, FACP, FIDSA
Professor of Internal Medicine, Northeast Ohio Medical University; Division of Infectious Diseases, Cleveland Clinic 
Akron General, Akron, OH

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

SYNOPSIS: A prospective cohort study from a single institution revealed 27% of patients diagnosed with healthcare-associated Clostridioi-
des difficile infection were colonized with the same isolate on admission.

SOURCE: Gonzalez-Orta M, et al. Are many patients diagnosed with healthcare-associated Clostridioides difficile infections colonized with 
the infecting strain on admission? Clin Infect Dis 2019;69:1801-1804.

The diagnosis of Clostridioides difficile infection (CDI) 
carries important consequences for patients and 

healthcare institutions. Emerging evidence suggests many 
cases of CDI currently classified as healthcare-associated 
are colonized with C. difficile on admission. However, 
the authors of previous studies did not use molecular 
typing to compare relatedness between admission and 
infecting strains. Gonzalez-Orta et al used whole-genome 
sequencing (WGS) analysis to compare strains of C. diffi-
cile taken on admission to those from patients diagnosed 
with CDI.

The study was conducted at the Veterans Administration 
Medical Center in Cleveland. Inclusion criteria were an 
anticipated length of stay of at least two days, no diagno-
sis of CDI in the preceding eight months, and no diar-
rhea at enrollment. Patients who consented underwent 
perirectal swabbing at admission; swabs were plated on 
selective media. Stools that tested positive for C. difficile 
toxin genes by polymerase chain reaction (PCR) were 
collected from the microbiology laboratory and then 
cultured for toxigenic C. difficile using a sensitive broth 
enrichment method. An enzyme immunoassay (EIA) 
for toxin also was performed. The researchers defined 
healthcare-associated CDI as the presence of diarrhea 
(three or more unformed stools in 24 hours) and a 
positive PCR assay. For patients who produced positive 
perirectal cultures on admission and received a diagnosis 
of CDI, WGS was performed to ascertain the relatedness 
of the admission and CDI isolates. Gonzalez-Orta et al 
recognized the possibility that colonized patients might 
have been diagnosed with CDI even if they developed 
diarrhea from noninfectious causes. They reviewed the 
medical records to find out if there were other explana-
tions for the diarrhea.

There were 480 patients who enrolled in the study. Of 
these, 68 returned a positive perirectal swab for toxigenic 
C. difficile on admission, of which 25 were detected by 

broth enrichment. During the follow-up period, eight 
of the 68 with positive admission rectal swab cultures 
were diagnosed with CDI, compared to five of 412 with 
negative admission cultures (P = 0.0001). Of the eight 
positive patients, six met the investigational criteria for 
healthcare-associated CDI (HA-CDI). Three of 11 epi-
sodes of HA-CDI occurred in patients who had a positive 
admission perirectal swab culture for a genetically related 
strain. Furthermore, four of eight patients diagnosed 
with CDI who had a positive admission perirectal swab 
culture also produced a positive EIA for stool toxin.

n COMMENTARY
This is an interesting, although small, study that found 
a significant proportion of patients diagnosed with CDI 
were colonized with the infecting strain on admission. 
Thus, standard infection control practices (e.g., contact 
isolation) will not be effective in reducing infections 
in these patients. This supports the notion that better 
CDI testing stewardship is needed so that patients with 
colonization are not falsely diagnosed with HA-CDI, 
which carries important ramifications for patients and 
healthcare institutions. For example, patients may receive 
unnecessary treatment for an infection they do not have, 
and the diagnosis of CDI will become a permanent part 
of their medical record. The healthcare institution suffers 
due to a publicly reported inaccurate quality measure. 
Moreover, this study reminds clinicians that not all noso-
comial diarrhea is due to CDI. Providers should carefully 
consider other potential etiologies (e.g., medications, 
including antidepressants, antihypertensives, antibiot-
ics, and stool softeners; enteral feedings; and underlying 
illness).1

There were some limitations. First, the number of CDI 
cases was small. Second, the study was conducted at a 
single institution with a population that was primarily 
male (95%), had a high rate of hospitalization in the pre-
ceding year (44%), and had a high frequency of recent 
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antibiotic use (63%). These characteristics limit the gen-
eralizability of the findings to other settings and patient 
populations. Third, because only one C. difficile isolate 
was cultured from each perirectal swab, it is possible 
additional patients carried the same admission and CDI 
strains. Similarly, the possibility exists that the infecting 
strain was present on admission but not detected at that 
time. Finally, the authors did not provide details about 
how they ascertained whether a patient with C. difficile 
colonization had true CDI.

Nevertheless, this study reinforces the usefulness of WGS 
in helping solve contemporary clinical dilemmas. Further 
applications of WGS undoubtedly will be found that will 

aid in antibiotic stewardship and infection control efforts. 
A recent report of WGS used in a cluster of linezolid- and 
vancomycin-resistant enterococcal infections in trans-
plant recipients when standard microbiology practices 
proved unreliable highlights the usefulness of this emerg-
ing technology.2  n
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ABSTRACT & COMMENTARY

Prognosis in Small Fiber Neuropathy
By Michael Rubin, MD
Professor of Clinical Neurology, Weill Cornell Medical College 

Dr. Rubin reports he is a consultant for Merck Sharp & Dohme Corp.

SYNOPSIS: Small fiber neuropathy is a common disorder that causes chronic pain, but rarely progresses to disability or more severe 
neurological disorders. Management of the pain continues to be the major treatment challenge.

SOURCE: MacDonald S, et al. Longitudinal follow-up of biopsy-proven small fiber neuropathy. Muscle Nerve 2019;60:376-381.

Causing pain in the distal extremities and more preva-
lent with older age, small fiber neuropathy (SFN) is 

characterized by diminished pain sensation in the legs, 
with normal strength, intact deep tendon reflexes, normal 
position and vibration sensation and electrodiagnostic 
testing, diminished sudomotor function, and an abnor-
mal skin punch biopsy showing reduced epidermal or 
sweat gland nerve fiber density, or both. Often idio-
pathic in nature, SFN is seen commonly in patients with 
diabetes and alcoholism, but long-term outcomes in these 
patients have not been well studied. In recent years, many 
patients with “fibromyalgia” have been diagnosed with 
small fiber neuropathy. Researchers conducted a retro-
spective study of Cleveland Clinic patients with biopsy-
proven SFN to address the long-term consequences of 
SFN.

Patients with typical sensory or autonomic symptoms of 
SFN, including burning, tingling, numbness, lighthead-
edness, bowel or bladder symptomatology, sweating 
abnormalities, or tachycardia, and who underwent 3-mm 
skin punch biopsy of the foot and thigh between 2005 
and 2008 at the Cleveland Clinic, were included. Exclu-
sionary factors encompassed significant large nerve fiber 
involvement, such as weakness, impaired deep tendon 
reflexes, and impaired position or vibration sensation, 
or the presence of any significant coexisting neurologic 
condition. At least one follow-up visit, two years follow-
ing SFN diagnosis, was required for inclusion. Findings 
at the final visit, including presence of neuropathic pain, 

autonomic symptoms, findings on neurological examina-
tion, and gait and employment status, were compared to 
those of the initial visit for assessment of disease progres-
sion. A statistical analysis comprised the Kruskal-Wallis, 
Wilcoxon rank-sum, and Fisher’s exact tests, with  
P < 0.05 considered significant.

Among 877 patients seen for neuropathic symptoms 
during the study period and who underwent skin punch 
biopsy, 343 had normal skin biopsy results, 345 were fol-
lowed for less than two years, 45 had no follow-up, and 
43 had other neurological disorders, leaving 101 patients 
(39 men and 62 women) with an average age of 51 years, 
eligible for study. Over an average of 6.2 years following 
diagnosis, neuropathic pain resolved in 15 but appeared 
in an additional 13 (neuropathic pain was present in 
98% of patients during the study). Ninety-six percent 
of all patients were taking, on average, 4.4 different 
medications, most often gabapentin, pregabalin, dulox-
etine, tricyclic antidepressants, and topical capsaicin or 
lidocaine. Autonomic dysfunction, present in 25 at the 
initial visit, encompassing cardiac rhythm irregularities, 
presyncope, bowel or bladder abnormalities, impaired 
or excessive sweating, and dry mouth or eyes, resolved 
in 10 patients and improved in five patients, with a 
single patient developing new autonomic symptoms. 
Neurological examination was normal in 33 patients 
by the final visit, compared to 19 at the initial visit, and 
abnormal temperature sensation was found in 10 at final 
visit, compared to 23 at initial visit. By the final visit, 99 
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of 101 remained ambulatory, and SFN was believed to 
account for unemployment in 5.3%. No cause for SFN 
was found in 50.5%. SFN is rarely a cause of disability, 
unemployment, or impaired ambulation, but pain con-
trol remains challenging.

n COMMENTARY
SFN has an incidence of 12 per 100,000 population and 
may affect children (rare). Its quantification is assessed by 
skin punch biopsy or noninvasively, using corneal confo-
cal microscopy, which permits visualization of unmyelin-
ated C-nerve fibers from the trigeminal nerve that travel 
to Bowman’s membrane of the cornea. Functionality of 
small nerve fibers is measured using: 1) quantitative sen-
sory testing, which quantifies sensory perception thresh-
olds carried by small and large nerve fibers; 2) microneu-
rography, which records C-nociceptor and sympathetic 

fiber activity; and 3) nociceptive-evoked potentials, which 
are generated by either radiant heat or contact heat, 
selectively activating Aδ- and C-fibers. Three voltage-
gated sodium channels, Naν1.7, Naν1.8, and Naν1.9, 
encoded by genes SCN9A, SCN10A, and SCN11A, are 
preferentially expressed in peripheral neurons and play a 
role in human pain disorders. Gain-of-function SCN9A 
variants have been described in inherited erythromelalgia, 
paroxysmal extreme pain disorder, and SFN, whereas 
loss-of-function SCN9A variants are associated with 
congenital insensitivity to pain. Pain relief for SFN will 
achieve greater efficacy when its pathophysiology is bet-
ter understood.1  n
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PHARMACOLOGY UPDATE

Ubrogepant Tablets (Ubrelvy)
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 the first oral, nonpeptide, 
small molecule, calcitonin gene-related peptide 

(CGRP) receptor antagonist (“gepant”) for the treatment 
of acute migraine. CGRP is believed to play a role in the 
pathogenesis of migraine. This differs from the mono-
clonal antibodies against CGRP receptors previously 
approved for migraine prevention (i.e., galcanezumab, 
fremanezumab, erenumab). Ubrogepant is distributed as 
Ubrelvy.

INDICATIONS
Ubrogepant is indicated for the acute treatment of mi-
graine with or without aura in adults.1

DOSAGE
The recommended dose is 50 mg or 100 mg taken orally 
as needed.1 A second dose, if needed, may be taken at 
least two hours after the initial dose. A second dose 
should be avoided within 24 hours with a concomitant 
dose of a moderate CYP3A4 inhibitor. The maximum 
dose is 200 mg in a 24-hour period. For severe hepatic or 
renal impairment, the dose is 50 mg initially and a sec-
ond dose of 50 mg at least two hours apart. Ubrogepant 
is available as 50 mg and 100 mg tablets.

POTENTIAL ADVANTAGES
Ubrogepant provides a drug with a new mechanism of 
action for the treatment of acute migraine.

POTENTIAL DISADVANTAGES
In animal studies with greater doses than those used 

clinically in humans, fetal harm was observed.1 
Ubrogepant should not be taken with a strong CYP3A4 
inhibitor (e.g., clarithromycin) or CYP3A4 inducer 
(e.g., phenytoin, St. John’s wort). There are no head-
to-head studies comparing ubrogepant to current acute 
treatments such as triptans.

COMMENTS
The efficacy of ubrogepant was determined in two 
randomized, double-blind, placebo-controlled stud-
ies.1-3 Study participants presented with a history of two 
to eight migraines per month, with moderate-to-severe 
headache pain in each of the three months before screen-
ing. In study 1, participants were randomized to ubroge-
pant 50 mg (n = 556), 100 mg (n = 557), or placebo (n = 
559). In study 2, participants were randomized to ubro-
gepant 25 mg (n = 561), 50 mg (n = 562), and placebo 
(n = 563). In both studies, participants were instructed to 
treat a migraine with moderate-to-severe headache pain 
intensity. Coprimary endpoints were percent of subjects 
achieving freedom from pain and absence of the most 
bothersome symptom (MBS) associated with migraine 
at two hours after the initial dose. Freedom from pain 
was defined as change in severity of pain from moder-
ate or severe to no pain. MBS included photophobia, 
phonophobia, and nausea. Percent pain-free responses in 
study 1 were 19.2% for 50 mg, 21.2% for 100 mg, and 
11.8% for placebo. In study 2, they were 20.7% for 25 
mg, 21.8% for 50 mg, and 14.3% for placebo. Percent 
MBS responses in study 1 were 38.6% for 50 mg, 37.7% 
for 100 mg, and 27.8% for placebo. In study 2, percent 
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1. Which is true regarding the findings of Gonzalez-
Orta et al?
a. Forty-one percent of patients were found to be 
colonized with toxigenic Clostridioides difficile at 
the time of hospital admission.
b. Twelve percent of patients without coloniza-
tion on admission subsequently developed C. 
difficile infection.  
c. Twelve percent of patients colonized on admis-
sion subsequently developed C. difficile infection.
d. Colonization with C. difficile was not a signifi-
cant risk factor for the development of disease 
due to this organism.

2. Which is true regarding small fiber neuropathy?
a. Small fiber neuropathy often is diagnosed as 
“fibromyalgia.”
b. An underlying cause for small fiber neuropa-
thy is found in the vast majority of patients.
c. Absent deep tendon reflexes are a diagnostic 
feature of small fiber neuropathy.
d. Pain in small fiber neuropathy is more psycho-
logical than organic.

3. Based on the study by Choi et al, which state-
ment is true?
a. Results indicate physical activity is associated 
with a reduced rate of depression across genetic 
risk groups, although this association is strongest 
in the group with the lowest risk of genetic 
vulnerability to depression.
b. Results indicate physical activity is helpful to 
treat depression across all genetic risk groups, 
although this response is less significant in the 
most genetically vulnerable group.
c. Results indicate physical activity is helpful in 
treatment and prevention of depression across 
all genetic risk groups, and is associated with the 
largest reduction in incident depression in the 
most genetically vulnerable group.
d. Results indicate physical activity is helpful in 
prevention of depression across all genetic risk 
groups, and that those engaging in high-impact, 
aerobic activity saw the most benefit.

MBS responses were 34.1% for 50 mg, 38.9% 
for 100 mg, and 27.4% for placebo. All doses 
achieved statistical significance vs. placebo for 
freedom from pain. Only the 50 mg and 100 
mg groups achieved statistical significance in 
terms of MBS response. In a long-term safety 
assessment (n = 813), with intermittent use 
2.5% withdrew due to adverse reactions.1 
More frequent adverse reactions were nausea 
(2-4%) and somnolence (2-3%).

CLINICAL IMPLICATIONS
Migraine is a common and disabling 
neurologic condition, with a one-year 
prevalence in women of 18% and 6% in 
men.4 The American Headache Society 
considers triptans, ergotamine derivatives, 
and nonsteroidal anti-inflammatory drugs 
effective acute treatments.4 Triptans are 
first-line treatment, but they are not suitable 
for patients with vascular risk factors 
(e.g., ischemic or vasospastic coronary 
artery disease). In addition, effectiveness 
and tolerability vary between agents and 
patients.5 CGRP is a potent vasodilator and 
is believed to protect organs from ischemia. 
In theory, CGRP blockade with drugs such 
as ubrogepant could produce a negative 
outcome.6 So far, cardiovascular adverse 
events have not emerged in clinical trials, and 
specific warnings are not part of the current 
prescribing information. However, patients 

with cardiovascular contraindications were not 
included in the clinical trials.3 Recent approvals 
include lasmiditan (a serotonin 1F receptor 
agonist) and ubrogepant, which may be 
options for patients who are contraindicated 
to triptans or who have failed to respond to 
or are intolerant of at least two oral triptans. 
Patients with headaches that significantly 
interfere with daily routines despite acute 
treatment and with four or more headache 
days per month should be considered for 
preventive treatment.4 The cost for ubrogepant 
(50 mg or 100 mg) is $850 for 10 tablets.  n
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Can One Be Certain About  
the Rhythm Diagnosis?
The 12-lead ECG and long lead II rhythm strip in the figure below was obtained from a patient who was hemodynamically 
stable. What is the rhythm in the figure? Why can one be virtually certain what the rhythm diagnosis is before attempting a vagal 
maneuver or using medication?

Since it is known this patient is hemodynamically stable, 
immediate cardioversion is unnecessary, and there is time to 
contemplate the diagnosis. The five key parameters to assess 
when interpreting any arrhythmia can be remembered easily 
by the saying, “Watch your Ps, Qs, and the three Rs.” Look 
for P waves (or, if no clear P waves are seen, look for atrial 
activity); determine if the QRS complex is wide or narrow; and 
assess the rate of the rhythm, regularity of the rhythm, and, if P 
waves are present, whether these P waves are related to neigh-
boring QRS complexes. Clinicians often vary the sequence in 
which they look for these five parameters, depending on which 
ECG features are easiest to assess.

For this figure, the QRS complex is narrow. This means the 
rhythm is supraventricular. Normal sinus P waves are ab-
sent because one does not see a clearly positive P wave with 
constant and reasonable PR interval in lead II. However, there 
does appear to be atrial activity in the form of “extra deflec-
tions” in a number of leads. The ventricular rhythm is regular. 
The ventricular rate is approximately 150 beats/minute. 

Therefore, there is a regular supraventricular tachycardia 
(SVT) at ~150 beats/minute without a clear sign of sinus 
P waves. At this point, the principal differential diagnosis 

includes: sinus tachycardia, reentry SVT, atrial tachycardia, 
and atrial flutter.

The most commonly overlooked sustained cardiac arrhythmia 
is atrial flutter. Because the atrial rate of untreated flutter usu-
ally is close to 300 beats/minute, and because the most com-
mon ventricular response to atrial flutter is 2:1, the ventricular 
rate with flutter usually will be close to 300/2 = 150 beats/
minute. The best way not to overlook atrial flutter is to suspect 
it whenever one sees a regular SVT at ~150 beats/minute in the 
absence of sinus P waves.

The easiest way to identify nonsinus atrial activity is to use 
calipers. Set calipers to precisely half the R-R interval. Doing 
so for the rhythm in the figure should allow one to “walk out” 
regular 2:1 atrial activity in the form of two small positive de-
flections within each R-R interval in leads aVR and V1, and in 
the form of two negative deflections within each R-R interval 
in each inferior lead. This makes for an atrial rate of 150 × 2, 
or ~300 beats/minute. The only cardiac arrhythmia that results 
in regular atrial activity at this rate is atrial flutter.

NOTE: For more information about and further discussion on 
this case, please visit: http://bit.ly/2Tju90D.

http://bit.ly/2Tju90D

