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Can Vitamin D Help Patients  
with Fibromyalgia? 

A B S T R A C T  &  C O M M E N T A R Y

By Martin S. Lipsky, MD 

Adjunct Professor, Institute on Aging, School of Community Health,  
Portland State University; Dean Emeritus, University of Illinois  

College of Medicine, Rockford

Dr. Lipsky is a retained consultant for Health Solutions & Strategies.

Synopsis: The authors concluded that vitamin D supplementation 
in patients with fibromyalgia syndrome (FMS) and low levels  

of vitamin D might be an economical, safe, and effective therapy  
for patients with FMS.

Source: Wepner F, et al. Effects of vitamin D on patients with fibromyalgia 
syndrome: A randomized placebo-controlled trial. Pain 2014;155:261-268.

Patients with fibromyalgia syndrome (fms) typically experience fa-
tigue and muscle pain. Low serum levels of vitamin D are common 

among those with FMS who suffer from pain as a prominent symptom. 
In this Austrian study, Wepner et al studied 30 patients who met FMS 
criteria set by the American College of Rheumatology and who had 
low serum calcifediol levels (also known as 25-hydroxycholecalcif-
erol and considered the best marker of vitamin D levels). Fifteen par-
ticipants were assigned to the test group and 15 to the control group. 
Seventy percent of the study participants’ serum levels were below 24 
ng/mL. The remaining participants had levels between 24-32 ng/mL. 
The study goal was to achieve levels between 32-48 ng/mL in the test 
group via oral supplementation. The control group received a placebo 
medication. The hypothesis was that achieving higher serum levels 
would result in less pain using a visual analog scale as the outcome 
measure.  Other outcome measures included a Short Form Health Sur-
vey 36  questionnaire, the Fibromyalgia Impact Questionnaire, and the 
Hospital Anxiety and Depression Scale.

Serum levels in the test group were measured at 5 and 13 weeks 
with dose adjustments as needed to keep the treatment group at a level 
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between 32-48 ng/mL for 20 weeks. At 25 weeks, supple-
mentation was discontinued. Levels were measured when 
treatment was discontinued and repeated again after 24 
weeks without supplementation.

Twenty-four weeks after supplementation was stopped, 
the group receiving vitamin D experienced a marked re-
duction in their level of perceived pain. The treatment 
group improved significantly on the scale of physical 
functioning while the placebo group remained unchanged. 
The treatment group also scored significantly better on a 
Fibromyalgia Impact Questionnaire on the question of 
“morning fatigue.” However, there was no significant al-
teration in depression or anxiety symptoms.

The authors concluded that vitamin D supplementation 
in patients with FMS and low levels of vitamin D might 
be an economical, safe, and effective therapy for patients 
with FMS.

n COMMENTARY 
More and more research is coming out about vitamin 

D and its extraskeletal health benefits, including its role 
in modulating cell growth and immune function, main-
taining cardiovascular health, and reducing inflamma-
tion. It is also well known that vitamin D is important 
for muscular function. A recent paper by Shuler and 
colleagues exploring the sports health benefits of vi-
tamin D found that many athletes have low levels of 
vitamin D and supplementation improved muscular 
performance.1 Shuler et al recommended treating ath-
letes with low vitamin D levels with a weekly dose of 

50,000 IU of vitamin D3 for 8 weeks and then retesting 
at 3 months. If the 25-hydroxyvitamin D level remains 
< 30 ng/mL, then repeating supplementation and re-
testing is recommended. Once sufficiency is achieved, 
then daily supplementation of 1500-2000 IU is recom-
mended for maintenance.2 An alternative maintenance 
regimen is to receive 50,000 of vitamin D once or twice 
per month. No improved performance is noted for ath-
letes with levels > 50 ng/mL and levels > 4000 IU per 
day increase the risk of toxicity.3

Therefore, it should not be surprising that patients 
with FMS might have low levels of vitamin D and that 
supplementation to achieve adequate levels improved 
their muscular discomfort. For those in primary care, 
FMS is a challenging chronic disease that can be dif-
ficult to manage. While not life threatening, FMS can 
significantly affect an individual’s quality of life. While 
treatments such as TCAs and physical therapy may help, 
they can be expensive or have troubling side effects. The 
possibility that vitamin D might improve pain and fa-
tigue for those with FMS is attractive since vitamin D is 
both a relatively safe and economical treatment. While 
the small number of patients in this study suggests the 
need to confirm these findings with a larger clinical trial, 
it still seems reasonable to check and monitor the vita-
min D levels in FMS patients with pain and fatigue and 
to supplement those with lower levels.   n
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What’s Its Significance?
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Synopsis: Bendopnea, which is defined as shortness 
of breath when bending over, has been found to be a 
dominant symptom in patients with heart failure. It 
appears to be caused by a further increase in filling 
pressures when bending over in patients with heart 
failure, especially when filling pressures are already 
high and the cardiac index is reduced.

Source: Thibodeau JT, et al. Characterization of a novel symp-
tom of advanced heart failure: Bendopnea. JACC Heart Fail 
2014;2:24-31.

Shortness of breath may occur quite frequently at  
rest, but more commonly it tends to occur with ex-

ercise. It is a dominant symptom in patients with heart 
failure (HF) and is usually subclassified based on the na-
ture of the activity that provokes its onset. Thibodeau and 
colleagues coined the term “bendopnea” to describe the 
many patients who develop shortness of breath specifical-
ly when bending forward, such as when putting on their 
shoes and socks.1 They found the symptom to occur more 
frequently in patients with HF. To determine the mecha-
nism and clinical implications of this symptom, they con-
ducted a prospective study of 102 patients with systolic 
HF referred for right-heart catheterization to determine 
the frequency of occurrence of bendopnea.

Bendopnea was found to occur in 29 of the 102 re-
search subjects with a median time to onset of 8 seconds. 
These patients were found to have higher supine right atri-
al pressure (RAP) and pulmonary capillary wedge pres-
sure (PCWP) than did those subjects who did not develop 
bendopnea. RAPs and PCWPs increased comparably in 
subjects both with and without bendopnea when bending 
but the cardiac index (CI) did not change. They concluded 
that bendopnea which occurred in patients with HF was 
mediated by a further increase in the high resting filling 
pressures found in these patients precipitated by bending, 
especially if the CI was reduced.

n COMMENTARY 
The intent of this study was to determine the patho-

physiological basis of bendopnea. Thibodeau et al found 
the symptom not to be related to body habitus. Although 
the body mass index was generally higher in the ben-
dopnea patients, there were no significant differences in 
waist circumference or waste/hip ratio suggesting that 
increased abdominal girth was not the primary cause of 
the symptom. The preliminary data suggested that dur-
ing bending, the intrathoracic pressure increases, leading 
to a further increase in ventricular filling pressures, and 
the subjects with bendopnea were more likely to reach 
a higher threshold pressure that resulted in the observed 
increased shortness of breath. Pulmonary congestion has 

been demonstrated to portend a poor prognosis2-7 with a 
significantly increased risk of all-cause mortality, an in-
creased risk for hospitalization for HF, and death from 
pump failure.3 It should be carefully noted that the num-
ber of subjects enrolled in the study was relatively small 
and very select because they already had known systolic 
HF and had been referred for right-heart catheteriza-
tion. It was also difficult to compare other symptoms of 
HF with the occurrence of bendopnea because the other 
symptoms were solely dependent on patient recall over 
the week prior to the heart catheterization. Finally, factors 
other than elevated left ventricular filling pressure may 
also contribute to the symptom since some patients with 
bendopnea did not have an elevated PCWP.

Although the results of this very small preliminary 
study suggest the pathophysiological reasons why pa-
tients develop bendopnea, additional and larger well-
controlled studies need to be performed to determine its 
prevalence in the general HF population. It is hoped that 
awareness of the symptom by physicians will improve 
their noninvasive assessment of the hemodynamics in 
patients who complain of bendopnea whether they have 
HF or not.

In summary, clinicians should be aware that patients 
presenting with bendopnea may be suffering from 
chronic or acute HF and should be evaluated and treated 
appropriately.   n
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Synopsis: In a study of veterans with no recent history 
of depression or opioid use, the risk of developing de-
pression increased as the duration of opioid analgesic 
exposure increased.

Source: Scherrer JF, et al. Prescription opioid analgesics 
increase the risk of depression. J Gen Intern Med 2014;29: 
491-499.

In a clinical setting, patient visits for complaint of 
pain are exceedingly common. According to a report 

from the Institute of Medicine, chronic pain affects 
about 100 million American adults, more than those af-
fected by heart disease, cancer, and diabetes combined.1 
Interestingly, however, this number does not include pa-
tients with acute pain or children with pain. Pain also 
costs our nation up to $635 billion each year in medical 
treatment and lost productivity. Thus, chronic pain is not 
only a severe and frequent health care problem in terms 
of patient suffering and disability, but also has signifi-
cant economic implications for society. More than half 
of chronic pain is related to musculoskeletal etiology. 
Prescriptions for opioid analgesics to manage moderate-
to-severe chronic non-cancer pain have increased mark-
edly over the last decade. An unintentional consequence 
of rising prescription opioid utilization has been the 
parallel increase in misuse, abuse, and overdose, which 
are serious risks associated with all opioid analgesics. 
Better opioid prescribing practices depend on fully un-
derstanding the risks and benefits of treatment. Evidence 
suggests that not only is persistent pain a commonly re-
ported health complaint among primary care patients 
but it is consistently associated with psychological ill-
nesses such as anxiety and depression.2 Whether such 
psychological symptoms are a cause or a consequence of 
opioid use is less clear. Previous research has suggested 
that patients with depression at baseline are more likely 
than non-depressed patients to initiate and continue opi-
oid use.3 However, whether depression can develop as a 
consequence of routine opioid analgesic exposure has 
not yet been clearly studied.

In their research, Scherrer et al conducted a retro-
spective cohort study analyzing the medical record data 
of 49,770 veterans who had no history of opioid use or 
depression within the past 24 months, and were subse-
quently prescribed opioids. At baseline, the mean age 
of patients was 54.6 years and most were males. Of the 
49,770 patients who were prescribed an opioid analge-
sic, 91% had a prescription for < 90 days, 4% for 90-180 
days, and 5% for > 180 days. Hydrocodone accounted 
for 41.2% of incident prescriptions followed by codeine 
(33%), oxycodone (23.6%), morphine (0.9%), fentanyl 
(0.6%), meperidine (0.4%), hydromorphone (0.2%), and 
pentazocine (0.04%). 

The researchers found that patients who started and 
remained on opioids for ≥ 180 days were at a 53% in-
creased risk (hazard ratio [HR] = 1.53; 95% confidence 
interval [CI], 1.33-1.76 for > 180 days) of developing a 
new episode of depression, and those using opioids for 
90-180 days were at a 25% increased risk (HR = 1.25; 
95% CI, 1.06-1.47 for 90-180 days) compared to patients 
who never took opioids for longer than 1-89 days. 

n COMMENTARY 
As a complex and multidimensional public health 

problem, it is vital to better understand the full scope of 
the issue of pain and its management. On one hand, there 
have been significant increases in opioid prescription 
use, which correlates with abuse and misuse, resulting 
in drug overdose becoming a leading cause of accidental 
death in the United States. On the other hand, is the is-
sue of potential under-treatment of pain. The American 
Academy of Pain Medicine estimates that more than 4 
of 10 patients with moderate-to-severe pain do not get 
adequate relief from their analgesics, while nearly 1 of 
4 patients change health care professionals ≥ 3 times be-
cause of perceptions of suboptimal pain care.4 The cur-
rent study finds that opioid use for more than 90 days 
significantly increases the risk of developing depression. 
Often felt elation is typically a transient effect of opioids 
that may occur even in the face of ongoing depression. 
Since this study demonstrates that the longer one is ex-
posed to opioids the greater their risk is of developing 
depression, primary care providers should increasingly 
aim at tailoring pain care to each person’s experience, 
and self-management of pain should be promoted. The 
best strategy may be to first try to completely avoid opi-
oid therapy, and if unavoidable, limit such therapy to 90 
days or less. Finally, if there is no alternative to including 
long-term prescription opioids as part of a comprehen-
sive pain management program, it may be worthwhile 
to screen the patient at baseline and then periodically 
for depressive disorder as well as keep the daily dose of 
opioids as low as possible.   n
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Naloxone Hydrochloride 
Injection (Evzio™) 
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The fda has approved the first naloxone hand-held 
auto-injector. It is intended for family members or 

caregivers to treat suspected opioid overdose. The auto-
injector can be carried in a pocket or stored in a medicine 
cabinet. The product was reviewed under the agency’s 
priority review program. It is marketed by Kaleo, Inc. as 
Evzio.

Indication
Naloxone, an opioid antagonist, is indicated for the 

emergency treatment of known or suspected opioid over-
dose.1 Signs of overdose are respiratory and/or central 
nervous system depression.

Dosage
The initial dose is 0.4 mg of naloxone hydrochloride 

delivered by the prefilled auto-injector into the muscle or 
under the skin. Repeated doses may be needed depend-
ing on the amount, type, and rate of administration of the 
opioid exposure. Immediate medical attention should be 

sought after injection. Evzio comes with printed instruc-
tions as well as electronic voice instructions.  

Potential Advantages
This formulation is intended to be given by family 

members or caregivers allowing for early administration 
outside a health care setting. The device comes with step-
by-step voice instructions, similar to a defibrillator. The 
drug may be blindly injected in the thigh, through cloth-
ing if necessary. 

Potential Disadvantages
Abrupt reversal of opioid depression may result in nau-

sea, vomiting, sweating, accelerated heart rate, trembling, 
increased blood pressure, seizures, and cardiac arrest.2 

Naloxone has limited efficacy if respiratory depression 
is caused by partial agonist or mixed agonist/antagonists 
such as buprenorphine and pentazocine. Use of naloxone 
in opioid-dependent individuals may precipitate an acute 
abstinence syndrome. Naloxone has a shorter duration 
of action than many opioids, so repeated doses may be 
needed.

Comments
The approval of naloxone auto-injector was based on 

demonstration of bioequivalence to naloxone injection 
using a standard syringe.2 This demonstrated that the 
auto-injector delivered naloxone to the systemic circula-
tion compared to that delivered by a standard syringe/
needle. The design was a randomized, two-period cross-
over study in 30 healthy subjects. The endpoints were 
the peak concentration (Cmax) and area under the plas-
ma time curve (AUC). The AUC for the auto-injector 
was the same as given by a standard syringe. The Cmax 
was 15% higher.  

Clinical Implication
Someone dies every 36 minutes in the United States 

from illicit or prescription opioid overdose. Due to the 
major public health concern regarding overdose and 
death from misuse and abuse of illicit and prescription 
opioids, the FDA fast tracked the approval of Evzio 2 
months before it was scheduled to be approved. The 
drug’s approval was a result of efforts by several federal 
agencies and has been the subject of a joint Health and 
Human Services and FDA working group and has been a 
part of the White House’s Office of National Drug Con-
trol Policy’s National Drug Control Strategy.3 Evzio has 
the potential to prevent death from an opioid overdose in 
the field, stabilizing the patient until emergency services 
arrive. The cost for Evzio was not available at the time 
of this review.   n
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CME Objectives
Upon completion of this educational activity,  
participants should be able to:
• 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.

CME Questions
1. After achieving adequate serum levels in a vitamin D defi-

cient adult, the recommend daily maintenance dose is:
a. 400-800 IU daily.
b. 800-1000 IU daily.
c. 1500-2000 IU daily.
d. 10,000 IU monthly.
e. 25,000 IU monthly.

2. Bendopnea is defined as:
a. shortness of breath when having a bowel movement.
b. breathlessness when running.
c. shortness of breath when bending forward.
d. a condition that occurs only in patients with heart failure.

3. In the study by Scherrer et al, researchers found that patients 
who were started and maintained on prescription opioids 
for at least ____ were at increased risk of developing a new 
episode of depression.
a. 30 days
b. 45 days
c. 90 days
d. 180 days

CME Instructions
To earn credit for this activity, follow these instructions:
1. Read and study the activity, using the provided references for fur-

ther research.
2. Scan the QR code to the right or log on 

to www.cmecity.com to take a post-test; 
tests can be taken after each issue or col-
lectively at the end of the semester. First-
time users will have to register on the 
site using the 8-digit subscriber number 
printed on their mailing label, invoice or 
renewal notice. 

3. Pass the online tests with a score of 
100%; you will be allowed to answer the questions as many times 
as needed to achieve a score of 100%. 

4. After successfully completing the last test of the semester, your 
browser will be automatically directed to the activity evaluation 
form, which you will submit online. 

5. Once the completed evaluation is received, a credit letter will be 
e-mailed to you instantly.   n

References
1.	 Evzio	Prescribing	Information.	Richmond,	VA:	Kaleo,	

Inc.;	April	2014.

2.	 Center	for	Drug	Evaluation	and	Research.	Application	
number	205787Orig1s000.	Summary	Review.	April	
2014.

3.	 http://www.fda.gov/NewsEvents/Newsroom/PressAn-
nouncements/ucm391465.htm.	Accessed	on	April	20,	
2014.

Earn AOA Credits Now!

Internal Medicine Alert now offers American Osteopathic 
Association CME credits. You can earn up to 48 AOA 
Category 2-B credits.  

The American Osteopathic Association has approved this 
continuing education activity for up to 48 AOA Category 
2-B credits. To earn credit for this activity, please follow 
the CME instructions to the right. 



Internal Medicine Alert                 71

Clinical Briefs
By Louis Kuritzky, MD, Clinical Assistant Professor, University of Florida, Gainesville

Dr. Kuritzky is a retained consultant for Boehringer Ingelheim, Daiichi Sankyo, Forest Pharmaceuticals,  
Janssen, Lilly, Novo Nordisk, Pfizer, and Sanofi. 

Zinc for the Common 
Cold
Source: Das RR, Singh M. JAMA 2014; 
311:1440-1441.

The mechanism by which zinc could 
impact the common cold is fairly 

straightforward: rhinovirus (the cause 
of the common cold) uses the ICAM-1 
nasal epithelial cell receptor to latch on, 
and zinc ions block this. Since our bod-
ies already usually have plenty of zinc on-
board, the question is whether supplemen-
tal zinc can have an impact. In a JAMA 
clinical evidence synopsis, Das and Singh 
review 14 clinical trials of zinc in adults (n 
= 1781) and three in children.

Overall, common cold duration in 
adults was 7.5 days on placebo and 6.75 
days when zinc supplementation was 
started within 24-48 hours of symptom 
onset, so folks got better about 1 day 
sooner. Disappointingly, symptom sever-
ity during illness was not alleviated. 

Although not studied in adults, use of 
zinc as common cold prophylaxis in chil-
dren has shown more impressive efficacy. 
When zinc supplements were provided at 
the onset of cold season, there was a 38% 
reduction in symptomatic colds compared 
to placebo (61.8% vs 38.2%). Whether 
similar benefits could be observed in adults 
has not been demonstrated. 

Many persons find zinc lozenges un-
palatable, so whether the 1-day reduction 
in symptoms is worth the effort may be 
a personal decision. Guidelines from the 
American Academy of Family Physicians 
support the use of zinc within 24 hours of 
cold onset.   n

A Potential Key to 
Which Smokers Will 
Develop COPD

Source: Petersen H, et al. Chest 2014; 
145:695-703.

In the best of all worlds, we would con-
vince smokers that they need to quit and 

assist them in that process. Even though 

smoking is associated with diverse risk in 
multiple anatomic compartments, it is lung 
disease that the public most commonly as-
sociates with smoking. Yet, we have to ac-
knowledge that only a minority (20-25%) 
of smokers incur problems like chronic 
obstructive pulmonary disease (COPD). Is 
there a way to identify which smokers are 
most likely destined to develop COPD, 
thereby garnering an additional motivation-
al tool — especially since so many smokers 
see consequences as either “it won’t happen 
to me” or “it’s a long, long way off”?

Petersen et al studied ever smokers (n = 
809) who were free of spirometric abnor-
malities at baseline with periodic spirom-
etry (q 18 months) for a mean of 6 years. 
Concordant with current guidelines, the 
metric utilized to quantify lung function 
was post-bronchodilator FEV1. One prem-
ise of the investigation was that study sub-
jects who exhibited the most rapid rate of 
decline in FEV1 would also be most likely 
to develop COPD. Study subjects were cat-
egorized by rate of decline as rapid decline 
(≥ 30 mL/year), normal (0-29.9 mL/year), 
and no decline (unchanged from baseline). 
At the conclusion of the mean follow-up of 
6 years, about one-third of the subjects fell 
into each of these categories.

As hypothesized by the authors, sub-
jects who experienced rapid decline were 
approximately twice as likely to develop 
COPD. Another interesting insight from 
this trial was an evaluation of the asso-
ciation of various medications with out-
comes. Seven different medication class-
es were addressed that were being used 
by these patients: angiotensin-converting 
enzyme (ACE) inhibitors, angiotensin 
receptor blockers, beta-blockers, CCBs, 
statins, insulin, and oral hypoglycemic 
agents. ACE inhibitors were associated 
with a 45% lesser incidence of rapid 
decline, but no other statistically signifi-
cant associations with other medications 
were demonstrated. The authors posit that 
salutary effects of ACE inhibitors upon 
development of COPD are related to anti-
inflammatory activity of this class. 

These data suggest that we may be able 
to identify smokers destined to develop 

COPD by rate of decline in FEV1.   n

While You’re Fixing 
OSA with CPAP, Are 
You Fixing BP Too?
Source: Fava C, et al. Chest 2014;145: 
762-771.

The association between obstructive 
sleep apnea (OSA) and hypertension 

is well established, with putative mecha-
nisms including hypoxia-induced sympa-
thetic activation, as well as renin-angio-
tensin-aldosterone activation. One would 
hope, then, that if OSA is causing the el-
evation in blood pressure (BP) — rather 
than just being an innocent bystander, or 
for instance being associated through a 
common comorbidity such as obesity — 
treatment of OSA might reduce BP.

Fava et al performed a systematic re-
view and meta-analysis of randomized, 
controlled trials that reported data on BP 
in patients treated by continuous posi-
tive airway pressure (CPAP) for OSA (n 
= 2566). Overall, when compared to no 
treatment, OSA treatment was associated 
with a statistically significant reduction in 
BP, which was particularly prominent dur-
ing the night (3.8/1.8 mmHg reduction). 
Although at first blush this degree of BP 
lowering might not seem that important, 
CPAP treatment trials are characterized 
by three limitations: 1) they are short term 
— most are 3 months or less, 2) the fact 
that patients entered a CPAP trial does not 
guarantee full compliance with the CPAP, 
and 3) less than half of the patients had hy-
pertension, so we would anticipate a very 
small change in BP in a non-hypertensive 
population. Indeed, in subgroup analysis it 
is demonstrated that trials with longer du-
ration and among patients with better com-
pliance, BP reductions were greater. 

Recognition that OSA is associated with 
resistant hypertension, coupled with the 
knowledge that CPAP treatment of OSA 
improves BP, bolsters both the therapeutic 
rationale for CPAP and inclusion of OSA 
screening as a component of evaluation for 
patients with resistant hypertension.   n
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A Young Adult with ‘Skips’ and AV Block?

Scenario: The simultaneously recorded 2-lead rhythm 
strip in the Figure was obtained from a young adult feel-
ing “skips.” What is the rhythm? Is there intermittent AV 
block? 

Interpretation: The challenge in this tracing is to 
find two normal beats in a row. The only place where 
this seems to occur is at the very end of the rhythm 
strip for beats #14 and #15. This tells us that the un-
derlying rhythm is sinus tachycardia. Note how smooth 
the T wave is in both lead I and lead II for beats #14 
and #15.

• Careful inspection of all T waves in both leads of this 
tracing reveals slight-but-real notching in almost all com-
plexes. This is subtle. That said, other than the T wave for 
beats #8, #14, and #15, there is a tiny but unmistakable 
notch or extra peak in all other T waves.

• Each notch represents a premature atrial contraction 
(PAC).

• Sinus P waves on this tracing are beats #1, #3, #4, #5, 
#7, #9, #10, #11, #12, #14, and #15.

• The rhythm is atrial bigeminy — in that a PAC occurs 
in the T wave after each sinus beat.

The Key to interpreting this rhythm is to appreciate the 
overall pattern. Once you identify two normal beats in a 
row (i.e., beats #14, #15), you can determine what the 

“normal T wave” should look like (= smooth without any 
notching).

• Beat #1 is sinus, but beat #2 occurs early. The notch 
in the T wave of beat #1 indicates that this is a PAC and 
not a premature ventricular beat. The reason for the dif-
ferent and wider QRS morphology of beat #2 is that this 
PAC is conducted with aberration. 

• Beat #3 is sinus. Note notching in the T wave of beat 
#3. This is the result of a blocked PAC (the PAC occurs 
so early in the refractory period that the entire conduction 
system is refractory, and the PAC is nonconducted).

• Beat #4 is sinus. Another blocked PAC is hiding in 
(and notching) the T wave of beat #4.

• Beat #5 is sinus. Beat #6 is an aberrantly conducted 
PAC. Beat #7 is sinus. Beat #8 is an aberrantly conducted 
PAC. Beats #9, #10, #11, and 12 are sinus. Blocked PACs 
notch the T waves of beats #9, #10, #11. The PAC notch-
ing the T wave of beat #12 is conducted with aberrancy 
(= beat #13).

In summary, the rhythm is sinus tachycardia with atri-
al bigeminy. PACs are either blocked or conducted with 
aberration. There is no AV block. Given that the patient 
is a young adult feeling “skips” — one should inquire 
about potential causative factors (i.e., caffeine or other 
stimulants) that may be causative.   n

Figure — ECG from a young adult with “skips.”


