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ABSTRACT & COMMENTARY

Glucose Self-monitoring Not Helpful  
for Non-insulin-treated Type 2 Diabetes
By David Fiore, MD
Professor of Family Medicine, University of Nevada, Reno

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

SYNOPSIS: In this pragmatic randomized trial, self-monitoring blood glucose did not lead to lower hemoglobin A1c levels or improve-
ment in health-related quality-of-life measures.

SOURCE: Young LA, Buse JB, Weaver MA, et al. Glucose self-monitoring in non-insulin-treated patients with type 2 diabetes in primary 
care settings: A randomized trial. JAMA Intern Med 2017;177:920-929.

As of 2015, type 2 diabetes affects about 30 
million Americans, comprising > 12% of all 
 U.S. adults.1 Although the need for self-

monitoring of blood glucose (SMBG) levels in patients 
injecting insulin is well established, there is controversy 
regarding the need for non-insulin-using patients to 
monitor their blood sugar. Despite this uncertainty, 
and mounting evidence that self-monitoring is not 
helpful, 35-75% of patients with noninsulin-dependent 
diabetes routinely monitor their glucose levels.2 The 
American Diabetes Association 2016 guidelines state, 
“SMBG results may be useful for guiding treatment 
and/or self-management for individuals using less 
frequent insulin injections or noninsulin therapies.”3 

The American Association of Diabetes Educators 
recommended SMBG as “an important complement to 
the measurement of A1c levels.”4

In this context, Young et al examined three approaches 
of SMBG in non-insulin-using diabetic patients. The 
study was a “pragmatic, open-label, randomized trial” 
of 450 patients in three arms, randomized between 
January 2014 and July 2015 in 15 rural primary care 
practices in North Carolina. As defined by Patsopoulos, 
a pragmatic trial “is designed to test interventions in 
the full spectrum of everyday clinical settings in order 
to maximize applicability and generalizability. The 
research question under investigation is whether an 
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intervention actually works in real life. The 
intervention is evaluated against other ones 
(established or not) of the same or different 
class, in routine practice settings.”5 This is in 
contrast to an “explanatory trial,” in which 
all variables are controlled carefully so that 
investigators can determine if the interven-
tion works under ideal conditions. Type 
2 diabetic patients > 30 years of age with 
hemoglobin A1c (HbA1c) levels > 6.5% but 
< 9.5% were assigned randomly to one of 
the following three protocols: no SMBG, 
standard once-daily SMBG consisting of 
glucose values immediately reported to the 
patient through the meter, or enhanced 
once-daily SMBG consisting of glucose val-
ues immediately reported to the patient plus 
automated, tailored messaging delivered to 
the patient through a Telcare meter. The two 
primary measures were changes at one year 
from baseline in HbA1c and health-related 
quality of life (HRQOL) using physical and 
mental component scores of the Short-Form 
36. Multiple secondary outcomes also 
were measured and reported. Young et al 
reported that there was “no evidence that 
SMBG led to improved glycemic control” at 
one year, nor were there any differences in 
HRQOL at one year.

n COMMENTARY
Although this study was not very large, it 
confirms findings of other studies, and a 
Cochrane review, that indicate that SMBG 
is not helpful in patients with non-insulin-
dependent type 2 diabetes.6 The pragmatic 
design of this study provides a unique 
component and reconfirms that SMBG is 
unlikely to provide benefit to most of these 
patients. However, this study design is 
better suited to examining interventions that 
appear beneficial in the more stringently 
designed “explanatory” studies, which 
often are the initial studies (and frequently 
industry-sponsored), than for interventions, 
which even in “explanatory studies,” are of 
questionable value. Although the authors 
examined multiple secondary endpoints, 

they did not evaluate depression or anxiety 
caused by more frequent SMBG, which is 
unfortunate, since prior studies have linked 
more frequent SMBG to increases in these 
negative outcomes.7 I believe these results, 
and other data on SMBG in non-insulin-
dependent diabetics, can reassure us that 
“less is more.” Further, we can follow 
the Society of General Internal Medicine 
“Choosing Wisely” recommendations 
confidently and not recommend SMBG to 
patients with type 2 diabetes who are not 
taking insulin.8  n
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ABSTRACT & COMMENTARY

Eat Right, and Live
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
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SYNOPSIS: An improvement in diet over 12 years in middle-aged nurses and other health professionals resulted in a decreased risk of 
death.

SOURCE: Sotos-Prieto M, Bhupathiraju SN, Mattei J, et al. Association of changes in diet quality with total and cause-specific mortality.  
N Engl J Med 2017;377:143-153.

A team of investigators at the Harvard T.H. Chan  
 School of Public Health and other institutions stud-

ied data of 47,994 women in the Nurses’ Health Study 
and 25,745 men in the Health Professionals Follow-up 
Study collected between 1998 and 2010. Participants’ 
self-reported diets from the previous 12 years (1986-
1998) were analyzed using three diet-quality scores: the 
Alternate Healthy Eating Index, the Alternate Mediter-
ranean Diet, and the DASH diet. Those who improved 
their diets were compared with those who did not. A 
20% increase in diet scores was associated significantly 
with a reduction in total mortality of 8-17%, depending 
on the score used. There was a 7-15% reduction in the 
risk of death from cardiovascular disease. The most com-
mon diet changes indicating improvement were increased 
consumption of vegetables, whole grains, and omega-3 
fatty acids, and decreased sodium intake.

n COMMENTARY
Large population nutrition studies are difficult, given 
the variable nature of most people’s diets and the 

inaccuracies of self-reporting. This study was powered 
adequately enough to suggest a real effect of diet on 
mortality. The results are not surprising. The authors 
cited 10 other studies that support an association 
between healthy dietary patterns and a decreased risk of 
death. Lifestyle is the dominant contributor to chronic 
disease and premature death. Nutrition plays the greatest 
role in a healthy lifestyle, followed by physical activity. 
We know what foods contribute to poor health, obesity, 
type 2 diabetes, cardiovascular disease, and premature 
death: excess sugar, refined carbohydrates, inflammatory 
proteins, and unhealthy fats. As Michael Pollan wrote 
so clearly, clinicians should recommend patients eat real 
food and not “food-like substances.”1 Admonitions by 
a physician are powerful to patients, so clinicians should 
recommend healthy nutrition to every patient. This may 
be the most common way clinicians can save lives.  n
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ABSTRACT & COMMENTARY

Chondroitin Is as Effective as Celecoxib  
for Knee Arthritis
By David Kiefer, MD
Clinical Assistant Professor, Department of Family Medicine, University of Wisconsin; Clinical Assistant Professor of 
Medicine, Arizona Center for Integrative Medicine, University of Arizona, Tucson
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SYNOPSIS: Six months of 800 mg of pharmaceutical-grade chondroitin sulfate daily relieved knee pain as much as 400 mg of celecoxib.

SOURCE: Reginster JY, Dudler J, Blicharski T, Pavelka K. Pharmaceutical-grade chondroitin sulfate is as effective as celecoxib and superior to 
placebo in symptomatic knee osteoarthritis: The ChONdroitin versus Celecoxib versus Placebo Trial (CONCEPT). Ann Rheum Dis 2017; 
May 22. doi: 10.1136/annrheumdis-2016-210860.

The search continues for even partial solutions to 
symptomatic knee osteoarthritis. Near the top 

of the dietary supplement list for this is glucosamine 
hydrochloride (or sulfate), which is usually paired with 

chondroitin sulfate. Rarely is chondroitin mentioned in 
its own sentence. That is, until this clinical trial. In this 
double-blind trial, 604 people with knee osteoarthritis 
were randomized to 800 mg of chondroitin sulfate (and a 
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placebo celecoxib capsule; n = 199), 200 mg of celecoxib 
(and a placebo chondroitin capsule; n = 199), or two 
placebo capsules (n = 205) for six months. The patients 
were selected from several European countries, and 
needed to be > 50 years of age and with medial or lateral 
femorotibial compartment arthritis as per the American 
College of Rheumatology clinical and radiologic criteria. 

The “target” knee was the side with a greater score on 
a 0-100 visual analog scale (VAS) for pain. Exclusion 
criteria were referenced from a prior trial (but not 
detailed in this study), or presenting with grade 4 knee 
osteoarthritis, receiving intra-articular injections in the 
last six months, taking any dietary supplements for 
knee pain in the last three months, taking nonsteroidal 
anti-inflammatory drugs (NSAIDs) in the last five 
days, or taking paracetamol in the 10 hours before 
study enrollment.  The primary endpoints were patient 
VAS pain rating and the Lequesne Index (LI), a pain 
and function score from 0-24. Also, several secondary 
endpoints were recorded, as were adverse events and 
abnormal laboratory values. Paracetamol 500 mg tablets 
were allowed up to a maximum of 3 grams daily for 
breakthrough pain control. 

The authors made a point to draw a stark contrast 
between pharmaceutical-grade chondroitin, and what is 
available as a nutraceutical, the latter less reliable with 
respect to label claims and product content. They cited 
more favorable research for pharmaceutical-grade chon-
droitin, hence the reason for including the form in this 
trial. They described pharmaceutical-grade chondroitin 
as the 4&6 sulfate form, in no less than a 95% purity.

Investigators completed an intention-to-treat analysis on 
the 603 patients who actually took the study medication. 
The demographics between the three groups were similar 
at baseline, and there were not any significant differences 
between the dropouts in any of the three groups. For the 
VAS, all three groups improved compared to baseline at 
day 30, 91, and 182.

Compared to the placebo group, the chondroitin and 
celecoxib groups improved more than the placebo group, 
but were similar to each other at six months. A similar 
general trend was observed for the LI score, although 
the celecoxib group reached significance earlier (day 30) 
than the chondroitin group (day 91) when compared 
to placebo. All three groups exhibited the same rate of 
adverse reactions, most commonly abdominal pain and 
discomfort. The rate of adverse effects was 2.5% in the 
chondroitin group, 4.5% in the celecoxib group, and 
2.9% in the placebo group.

n COMMENTARY
This is a favorable study for a dietary supplement for 
knee osteoarthritis, not always a common outcome in 

this field. The authors studied chondroitin sulfate, as 
they described, “… a sulfated glycosaminoglycan com-
posed of chains of alternating D-glucuronic acid and N-
acetyl-D-galactosamine.” But, this wasn’t garden-variety 
chondroitin; this was pharmaceutical-grade chondroitin 
sulfate of at least 95% purity.

When clinicians send patients to the pharmacy to 
purchase a dietary supplement, unless the clinician (or 
the patient) have checked a third-party certifier’s data-
base for accuracy of product content and label claims, 
patients may or may not receive the necessary bang for 
their buck. The authors aligned themselves with past 
research on this pure form of chondroitin to maximize 
the effect on symptoms of knee osteoarthritis. It appears 
that their strategy worked.

This study was focused on symptomatic improvement, 
as documented by the VAS and LI scoring systems, the 
latter involving both pain and function parameters. The 
study was considered too short to capture structural 
change, so the decision was made not to analyze for 
bone nor cartilage markers. Therefore, it is unknown 
whether chondroitin is “building up cartilage” or simply 
serving as an anti-inflammatory, two of the proposed 
mechanisms of action.

At the end of the day, it may or may not matter, as long 
as patients notice some benefit to their symptoms. Does 
chondroitin sulfate lead to symptomatic improvement 
immediately, as NSAIDs of choice might? It is unlikely. 
In fact, the pharmaceutical in this study, celecoxib, 
led to benefits in the LI scale a full two months before 
chondroitin. Not unlike other subtly acting dietary 
supplements, when nudging them down the chondroitin 
trail, clinicians encourage patients to commit to that 
treatment in the medium-to-long term, not expecting 
short-term benefit.

Perhaps this study is the beginning of clinicians consid-
ering chondroitin in its own right. Many prior studies 
examined chondroitin in combination with its more 
well-known “cousin,” glucosamine. Now that clinicians 
know that a very pure form of chondroitin sulfate also 
may be efficacious, which one do clinicians choose? Per-
haps both. Perhaps what patients’ budget would allow. 
Perhaps what will be safe with their pharmaceutical list 
after clinicians consult their resources for supplement-
pharmaceutical interactions (which clinicians always 
should do). 

Such personalized decision-making should lead, hopeful-
ly, to optimal outcomes. For patients with symptomatic 
knee osteoarthritis, there is little reason not to steer them 
toward a pharmaceutical-grade chondroitin sulfate for 
at least a three-month trial.  n
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PHARMACOLOGY UPDATE

Sofosbuvir, Velpatasvir, and Voxilaprevir  
Tablets (Vosevi)
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 fixed-combination tablet for 
the treatment of chronic hepatitis C (HCV) infection 

in patients who have been treated unsuccessfully with se-
lected direct-acting antiviral (DAA) agents. The combina-
tion is comprised of voxilaprevir, a new NS3/4A protease 
inhibitor, and two currently marketed agents: sofosbuvir 
(nucleotide NS5B polymerase inhibitor) and velpatas-
vir (NS5A protein inhibitor) (SOF/VEL/VOX). It is the 
second fixed combination that targets three nonstructural 
proteins after dasabuvir, ombitasvir, and paritaprevir 
(Viekira). It received a breakthrough therapy designation, 
a priority review, and is marketed as Vosevi.

INDICATION
SOF/VEL/VOX is indicated for the treatment of adult 
patients with chronic HCV infection without cirrhosis or 
with compensated cirrhosis who are infected with geno-
type 1, 2, 3, 4, 5, or 6, and have been treated previously 
with an HCV regimen containing an NS5A inhibitor.1 
Additionally, it is indicated for genotype 1a or 3 infec-
tions that have been treated previously with a regimen 
containing sofosbuvir without an NS5A inhibitor.

DOSAGE
The recommended dose is one tablet taken once daily 
with food for 12 weeks. Each tablet contains 400 mg 
of sofosbuvir, 100 mg of velpatasvir, and 100 mg of 
voxilaprevir.

POTENTIAL ADVANTAGES
SOF/VEL/VOX is a new option for patients who were 
not treated successfully (mainly relapsed) with specific 
DAA-containing HCV regimens.

POTENTIAL DISADVANTAGES
SOF/VEL/VOX is not indicated for decompensated 
cirrhosis. There is a higher frequency of nausea and diar-
rhea associated with the NS3/4A component (voxilapre-
vir) compared to SOF/VEL.2,3 

Sofosbuvir, velpatasvir, and voxilaprevir are substrates 
and/or inhibitors of various drug transporters and CYP 
enzymes, leading to numerous established and potentially 
significant drug-drug interactions.

COMMENTS
The three nonstructural proteins targeted by SOF/VEL/
VOX are essential for the replication of HCV. Efficacy 
was evaluated in two Phase III studies in DAA-experi-
enced subjects without cirrhosis or with compensated 
cirrhosis.1,3 These subjects mainly relapsed (82-94%) 
from previous regimens.

In study 1 (POLARIS-1), subjects with genotype 1-6 
(mainly 1, 3, and 4) were exposed previously to NS5A 
inhibitors (mainly ledipasvir and daclatasvir), with 61% 
exposed to both NS5A and NS5B inhibitors. Forty-six 
percent of subjects exhibited compensated cirrhosis. 
Subjects with genotype 1 at screening were randomized 
to SOF/VEL/VOX (n = 150) or matching placebo (n = 
152) and treated for 12 weeks. Other genotypes were 
assigned to SOF/VEL/VOX (n = 113). All were treated 
for 12 weeks.

In study 2 (POLARIS-4), subjects with genotype 1-4 
were exposed previously to DAA (mainly sofosbuvir) 
but not NS5A inhibitors.1,3 Subjects were randomized to 
SOF/VEL/VOX (n = 139) or SOF/VEL (n = 125) for 12 
weeks. The primary efficacy endpoint was sustained viro-
logic response (serum HCV RNA < 15 IU/mL) 12 weeks 
after cessation of treatment (SVR12). The rate of SVR12 
was 96% for SOF/VEL/VOX compared to 0% for pla-
cebo. SVR12 ranged from 91% for genotype 4 to 100% 
for genotype 1b, 2, 5, and 6. SVR12 was 99% in subjects 
without cirrhosis and 93% in those with cirrhosis.

For POLARIS-4 (including genotypes 1, 2, and 3), 
SVR12 was 97% for SOF/VEL/VOX compared to 
88% for SOF/VEL. The difference was because of lower 
SVR12 with genotype 1a (98% vs. 89%), genotype 3 
(96% vs. 85%), and patients with cirrhosis (94% vs. 
86%). For genotype 1b, 2, 4, 5, or 6, the addition of 
voxilaprevir did not appear to offer additional benefit 
over SOF/VEL in those treated previously with sofosbu-
vir without an NS5A inhibitor.1 

SOF/VEL/VOX for eight weeks was compared to SOF/
VEL for 12 weeks in DAA treatment-naïve subjects in 
two studies.2 In POLARIS-2 (subjects with genotype 
1, 2, and 4 with or without compensated cirrhosis and 
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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.

1. Which is true regarding self-monitoring of 
blood glucose (SMBG) in patients with non-
insulin-dependent diabetes?
a. SMBG lowers HbA1c but does not lower 
the risk for clinical events such as myocardial 
infarction or retinopathy.
b. SMBG does not lead to lower HbA1c or 
health-related quality of life improvements.
c. SMBG leads to decreased hospitalizations.
d. SMBG leads to increased hospitalizations. 

2. What lifestyle change was associated with an 
8-17% reduction in mortality?
a. Wearing seatbelts
b. Drinking more water
c. Stress reduction
d. Improved nutrition

3. As determined by the CONCEPT study, which 
of the following is true regarding chondroitin 
sulfate?
a. Its effect on knee osteoarthritis is 
comparable to celecoxib for most time points.
b. Its improvement of pain is comparable to 
placebo at 91 days.
c. Nutraceutical chondroitin appears to be 
better than pharmaceutical-grade chondroitin.
d. The effective dose in this study is 400 mg 
daily.

genotype 3 without cirrhosis), SVR12 was 
achieved in 95% with SOF/VEL/VOX  
(n = 501) compared to 98% for SOF/VEL (n 
= 440; noninferiority not established). The 
discrepancy was mainly because of genotype 
1a with Q80K polymorphism. 

In POLARIS-3, the eight-week regimen of 
SOF/VEL/VOX (n = 110) was comparable to 
SOF/VEL (n = 109) for 12 weeks in subjects 
with genotype 3 and compensated cirrhosis 
(SVR12 of 96% in both arms). The shorter 
regimen has not been FDA approved. SOF/
VEL/VOX  appears to be well tolerated, as the 
percentage of subjects who discontinued treat-
ment was ≤ 1%.2,3

CLINICAL IMPLICATIONS
The HCV guidance of the American 
Association for the Study of Liver Diseases 
and the Infectious Diseases Society of America 
indicated that there are very limited options 
for patients who have failed on NS5A 
inhibitors.4 For example, for genotype 1, 
options include deferred treatment, a tailored 

retreatment regimen based on testing for 
resistant-associated substitutions, or an 
increased treatment duration of 24 weeks 
with weight-based ribavirin. The approval of 
SOF/VEL/VOX provides another option for 
these patients. The cost for SOF/VEL/VOX is 
$74,760 for a 12-week supply.  n
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Clinical Briefs
By Louis Kuritzky, MD

Treating Subclinical  
Hypothyroidism  
in Seniors

SOURCE: Stott DJ, Rodondi N, Kearney PM, 
et al. Thyroid hormone therapy for older adults 
with subclinical hypothyroidism. N Engl J Med 
2017;376:2534-2544.

Subclinical hypothyroidism (SCH) 
is defined as an elevation in 

thyroid-stimulating hormone (TSH) 
in the presence of normal levels of 
thyroxine. When thyroxine drops to 
subnormal levels in the company of 
elevated TSH, primary hypothyroid-
ism is diagnosed. Since SCH often 
is a stepping stone to overt hypo-
thyroidism, it is tempting to offer 
treatment for it. But does treatment 
of SCH improve outcomes?

By definition, patients with SCH 
are not supposed to be symptom-
atic of hypothyroidism; otherwise, 
the syndrome could not be called 
“subclinical.” But might restoration 
of full chemical euthyroid status 
provide a boost to energy, well-being, 
or other quality-of-life attributes? 
Stott et al performed a double-blind, 
randomized, controlled trial in 
older adults (mean age = 74 years) 
with SCH comparing levothyroxine 
supplementation to placebo (n = 
737). Outcomes at one year included 
hypothyroid symptom scores, fatigue 
measurements, and quality-of-life 
outcomes. 

Although levothyroxine supplemen-
tation provided meaningful reduc-
tions of TSH into the normal range, 
there was no statistically significant 
improvement in any of the symptom 
outcomes. Additionally, since levo-
thyroxine supplementation proved 
quite safe, these data should discour-
age clinicians from treating elevations 
of TSH unless thyroxine levels also 
are subnormal.  n

The Mistaken ‘Penicillin  
Allergy’ Label

SOURCE: Trubiano JA, Adkinson NF, Phillips EJ. 
Penicillin allergy is not necessarily forever. JAMA 
2017;318:82-83.

Although they should be  
 applauded for their perspicacity 

in identifying drug allergies among 
their patients, the literature suggests 
clinicians have grossly overestimated 
the actual prevalence of penicillin 
allergies. Based on sophisticated 
diagnostic testing, only 1% of the 
U.S. population actually is allergic 
to penicillin, yet as many as 10% 
of Americans have been labelled as 
penicillin-allergic.

It is easy to understand how a rash 
appearing after a viral infection 
during which penicillin had been 
inappropriately administered might 
prompt the belief that the antibiotic 
was the culprit. Additionally, even 
when IgE-mediated reactions to 
penicillin occur, reactivity appears 
to wane over time, such that most pa-
tients who have manifested penicillin 
allergies will exhibit negative penicil-
lin skin test reactions 10 years later.

Further, these same individuals who 
become penicillin skin-test negative 
are reported to have minimal future 
risk of reacting to penicillin or other 
beta-lactam antibiotics.

In an era requiring more vigilant 
antibiotic stewardship, clarifying 
whether a patient who reportedly suf-
fers from penicillin allergies actually 
still has that hyperreactivity through 
skin testing may allow us to be more 
focused in our choice of penicillins 
and cephalosporins.  n

Updates on Diverticulitis 
Guidance

SOURCE: Shah SD, Cifu AS. Management of 
acute diverticulitis. JAMA 2017;318:291-292.

Only a small fraction of patients 
with diverticular disease of 

the colon ever incur diverticulitis. 
That is, although as many as 60% 
of patients > 60 years of age have 
diverticuli, only 4% of them get di-
verticulitis. Much of the advice about 
treatment and prevention of diver-
ticulitis and its recurrence has been 
based on opinion and/or low-quality 
evidence.

Some previously fundamental 
precepts, such as the universal need 
for antibiotic treatment in acute 
diverticulitis and suggested dietary 
alterations (e.g., increased fiber and 
avoidance of nuts, seeds, or popcorn) 
for prevention, are called into ques-
tion by this most recent American 
Gastroenterological Association 
review.

Although “high-risk” groups who 
merit antibiotic administration 
are delineated (for instance, 
immunocompromised, significant 
comorbidities, pregnancy, sepsis), 
whether antibiotics improve 
outcomes in other populations with 
acute uncomplicated diverticulitis is 
much more uncertain.

Evolving insight into the pathology 
of acute diverticulitis is refocusing on 
inflammatory aspects of the disorder, 
as opposed to infectious links. 
Much uncertainty still surrounds the 
etiology and best management of 
acute diverticulitis.  n
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Is This 4:1 Flutter?
The rhythm in the figure below was diagnosed as atrial flutter with 4:1 AV conduction. Do you agree? How would you 
confirm your answer?

As noted in the ECG Review published in the July 15 
issue, the most common ventricular response to untreated 
atrial flutter is with 2:1 AV conduction. But the next most 
common ventricular response is with 4:1 AV conduction. 
At first glance, the rhythm in the figure appears to be atrial 
flutter with this latter conduction ratio. However, close 
inspection reveals this is not the case.

Use of calipers demonstrates that the small upright 
deflections on the baseline between QRS complexes 
definitely are not regular. This makes it extremely unlikely 
that these deflections represent flutter activity, since flutter 
waves (by definition) should be extremely regular.

Additionally, there is a changing relationship between 
these small vertical deflections (seen throughout the 
baseline on this rhythm strip) and neighboring QRS 
complexes. In contrast, with atrial flutter, there is usually 
a constant relationship between atrial deflections and 
neighboring QRS complexes. This is because with the 

exception of the variable conduction variant of flutter, 
there usually will be a readily identifiable repetitive pattern 
of atrial activity with respect to each QRS complex that 
results in a predictable conduction ratio.

Finally, if one steps back a bit from this tracing, underlying 
upright (sinus) P waves can be seen to precede each QRS 
complex with a fixed (and normal) PR interval. The fact 
that these sinus P waves are unaffected by the smaller, 
irregularly occurring upright deflections proves that these 
smaller, pointed deflections are the result of artifact.

The best way to prove artifact is to go bedside to observe 
the patient as the ECG is recorded. The patient in this case 
suffered from Parkinson’s disease, which characteristically 
produces a tremor at a frequency that approximates the 
rate of atrial flutter.

NOTE: For more information about and further 
discussion on this case, please visit: http://bit.ly/2wx1I3G.

http://bit.ly/2wx1I3G

