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ABSTRACT & COMMENTARY

Intensification of Oral Therapy for Type 2 
Diabetes May Not be Relevant to Primary 
Care Physicians
By Jeff Unger, MD, FACE

Director, Unger Primary Care Concierge Medical Group, Rancho Cucamonga, CA

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

SYNOPSIS: The American Association of Clinical Endocrinologists guidelines recommend initiating dual therapy with anti-hyperglycemic 
agents in untreated type 2 diabetes patients having A1Cs ranging from 7.6-9%. This study assessed the reasons physicians do not adhere 
to the guideline recommendations.

SOURCE: Qiu Y, et al. Why physicians do not initiate dual therapy as recommended by AACE guidelines: A survey of clinicians in the 
United States. Diabetes Res Clin Pract 2015;108:456-465.

This study surveyed 1235 primary care 
physicians (PCPs) and 290 specialists who 
reviewed the medical charts of 5995 patients 

with type 2 diabetes using an online survey. Each 
surveyed patient had an A1c of 7.6-9% at the 
time of diagnosis and was treated with metformin 
monotherapy. Survey consultants were asked 22 
reasons for not initiating dual therapy for each 
patient. Responses were recorded using a five-point 
Likert scale. Relevant reasons were compared 

between PCPs and specialists. The five relevant 
reasons for not following the American Association 
of Clinical Endocrinologists (AACE) guidelines for 
newly diagnosed patients with type 2 diabetes were 
as follows: 1)“Metformin monotherapy is sufficient 
to improve glycemic control.” 2)“Monotherapy is 
easier to handle than dual therapy.” 3)“I believe that 
monotherapy and changes in lifestyle are enough 
for hyperglycemia control.” 4)“I recommend 
monotherapy before considering dual therapy.” 
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5)“Patient has mild hyperglycemia.” PCPs 
rated these reasons for not intensifying 
with dual therapy as being more relevant 
than the specialists.

n COMMENTARY
This study demonstrates the bias of PCPs 
in regard to their failure to understand 
the pathogenesis and implications of 
early intervention for patients with type 2 
diabetes. Diabetes is a chronic progressive 
disease state. Gastaldelli et al suggested 
patients diagnosed with prediabetes 
have lost 80% of their beta-cell function 
and mass. These patients are maximally 
insulin resistant. Failure to intensify 
therapy, even at the earliest stages of the 
disease, is misguided.

The pathogenesis of diabetes is complex. 
Fortunately, we have many pharmacologic 
targets that can mitigate the effects of 
hyperglycemia. Our primary objective is 
beta-cell salvation and preservation. The 
LIBRA trial demonstrated that liraglutide 
can improve pancreatic beta-cell mass and 
function in patients with newly diagnosed 
type 2 diabetes. Unfortunately, the effects 
of beta-cell preservation appear to wane 
shortly after the discontinuation of 
liraglutide. Weng et al demonstrated that 
newly diagnosed type 2 diabetes patients 
who are placed on insulin pump therapy 
for 2 weeks can normalize their glucose 
levels within 4 days (compared to 9 days 
for patients taking oral antidiabetes 
drugs). Patients in Weng’s study were 

medicated for 2 weeks after normalization 
of blood glucose levels. After 1 year, the 
glucagon-stimulated endogenous insulin 
levels for insulin-treated patients were 
three times greater than those patients 
treated with oral antidiabetes drugs. 
Thus, the AACE recommends early 
intensification of therapies targeting 
beta-cell preservation. Clinicians should 
also direct therapies toward reversing 
alpha-cell hypertrophy, neuroendocrine 
deficiencies, increased lipolysis, hepatic 
glucose production, insulin resistance 
at the site of skeletal muscles, increased 
renal glucose absorption, and defective 
GLP-1 action. Metformin cannot act 
alone. As clinicians, we need to give our 
patients a fighting chance as soon as they 
are diagnosed.  n
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Nutrition Therapy for Hypertension 
Using the Nitric Oxide Pathway
By Joseph E. Scherger, MD, MPH

Vice President, Primary Care, Eisenhower Medical Center; Clinical Professor, Keck School of 
Medicine, University of Southern California
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SYNOPSIS: Daily one-time ingestion of inorganic nitrate from beet juice consistently lowered blood pressure 
in hypertensive patients by an amount comparable to single-drug therapy.

SOURCE: Kapil V, et al. Dietary nitrate provides sustained blood pressure lowering hypertensive patients. 
Hypertension 2015;65:320-327.
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This carefully controlled, randomized trial was 
performed in London and compared the use of 

inorganic nitrates found in beet juice to placebo for 
controlling blood pressure in hypertensive patients. 
Sixty-four patients underwent a 4-week trial of 
drinking one 250 mL bottle of beet juice daily and 
4 weeks of a placebo beet juice with the nitrate 
removed. There was a 2-week washout period. The 
sequence of juice ingestion was randomized into 
two groups. All patients were mildly hypertensive 
and had no renal impairment. Those on medication 
continued their therapy during the trial. Adults ages 
18-85 years were included in the study.

Blood pressure was measured in three ways for 
each patient: once-daily home blood pressure, a 
24-hour ambulatory blood pressure measurement 
near the end of the 4-week period, and clinic blood 
pressure measurements. All patients ingesting the 
nitrate containing beet juice had reductions in 
blood pressure and those on placebo did not. The 
blood pressure reductions were similar for all three 
methods. Home blood pressure dropped by 8.1 
mmHg (3.8-12.4) systolic and 3.8 mmHg (0.7-
6.9) diastolic. Clinic blood pressures fell by 7.7 
mmHg (3.6-11) and 2.4 mmHg (0-4.9) diastolic. 
Ambulatory blood pressures decreased by 7.7 mmHg 
(3.5-11.8) systolic and 5.2 mmHg (2.7-7.7) diastolic. 
These reductions were sustained over 4 weeks.

Additionally, the beet juice was associated with 
improvements in vascular function through 
vasodilatation and improved endothelial function. 
There were no adverse side effects of ingesting the 
beet juice except for the change in color of the urine 
and feces.

It is well known that nitric oxide (NO) in the blood 
is a potent vasodilator. The mechanism of action 
of the dietary inorganic nitrate converted to NO 
has only recently been understood.1,2 The small 
intestine absorbs inorganic nitrates and blood 
extracts nitrates via the salivary glands of the 
mouth.3 The microbiome in the mouth converts the 
nitrate to nitrite.1,2 So much for the gastrointestinal 
tract being a one way street. After swallowing 
the saliva, the nitrite enters the circulation where 
it meets enzymes, nitrite reductases that convert 
it to NO in the circulation.4 The NO then causes 
vasodilation and lower blood pressure. This is a 
uniquely physiologic phenomenon that has defied 
attempts at pharmacotherapy. Organic nitrites such 
as nitroglycerin suffer from problems of endothelial 
dysfunction and tachyphylaxis.5

n COMMENTARY
This study is the first to show durable blood pressure 

reduction from the nutritional intake of nitrates. It 
is an example of how nutrition has the potential to 
treat the most common of chronic diseases, such as 
hypertension.

The study indicates the use of beetroot juice. What 
the English call beetroot is simply beets or red 
beets in North America. In addition to beets, other 
vegetables high in nitrates include spinach, celery, 
rugola and other lettuce, cress, and chervil. The 
evidence would suggest that daily consumption of a 
healthy portion of these vegetables may reduce the 
incidence of hypertension and help treat it when it 
exists. Juicing vegetables would be a convenient way 
to ensure a consistent amount of nitrates in the daily 
diet.

The 12th century physician, Maimonides, stated 
that, “No disease that can be treated with diet 
should be treated with any other means.” Nutrition 
as therapy is underdeveloped in Western medicine. 
In China and other Eastern countries, the medical 
pharmacy is loaded with nutritional herbs, and 
the hospital may have a vegetable garden on site. 
Western physicians may look at this practice as 
quaint and not evidence-based through controlled 
trials.

Kapil and colleagues are to be commended for this 
carefully controlled trial of how a vegetable product 
used daily significantly reduces blood pressure in 
hypertensive patients. The role of the microbiome in 
this mechanism is most interesting and suggests there 
are many more complex nutritional therapies yet to 
be understood and discovered.  n
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ABSTRACT & COMMENTARY

Vitamin D and Diabetic Neuropathy
By Michael Rubin, MD

Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: Vitamin D deficiency may exacerbate the clinical manifestations of diabetic neuropathy, and supplementation with vitamin D3 
may be beneficial. 

SOURCE: Alamdari A, et al. An inverse association between serum vitamin D levels with the presence and severity of impaired nerve 
conduction velocity and large fiber peripheral neuropathy in diabetic subjects. Neurol Sci 2015;36:1121-1126.

Skeletal manifestations of vitamin D deficiency 
include rickets and osteomalacia in children, 

and osteomalacia in adults. Approximately 3% of 
the human genome is under vitamin D control, and 
at least 10 extrarenal tissues express the enzyme 
1-alpha-hydroxylase, responsible for converting 
vitamin D to its active form. Hence, it is not 
surprising that extraskeletal manifestations may 
also occur, including muscle weakness, cancer, 
hypertension, cardiovascular events, schizophrenia 
and depression, autoimmune disorders, type 1 
diabetes, multiple sclerosis, and inflammatory bowel 
disease. Is there an independent association between 
vitamin D deficiency and diabetic neuropathy as 
defined by electrodiagnostic studies? 

In this case-control study, patients newly diagnosed 
with type 2 diabetes were recruited from the 
Endocrinology and Metabolism Research Center, 
Vali-Asr Hospital, School of Medicine, Tehran 
University, Iran. Exclusionary criteria comprised 
type 1 diabetes, neuropathy of any cause other than 
diabetes, cancer, and thyroid, renal, or liver disease. 
Insulin-requiring diabetics were not included. Nerve 
conduction studies (NCS) were performed on all 
patients with neuropathic symptoms of numbness, 
tingling, or pain, and included the tibial, peroneal, 
median, and ulnar motor nerves, and median, 
ulnar, and sural sensory nerves. Statistical analysis 
comprised the t test for continuous variables, χ2 
test for categorical variables, Pearson correlation 
coefficients, and two multivariate linear regression 
analyses, with two-sided P value < 0.05 considered 
significant.

Sixty-two diabetic patients were recruited: 29 
with normal NCS and 33 with abnormal NCS. 
Both groups demonstrated a similar prevalence of 
retinopathy, microalbuminuria, and hypertension, 
and comparable HbA1c and creatinine levels. 
Serum vitamin D level was significantly lower in the 
abnormal NCS group, and correlated inversely with 

the degree of NCS abnormality, with lower vitamin 
D values present in those with more profound 
NCS abnormalities. For every 1 ng/mL increase 
in serum vitamin D, the presence and severity of 
NCS decreased by 2.2% and 3.4%, respectively. 
Lower vitamin D values correlate with worsening 
neuropathy in diabetic patients. 

n COMMENTARY
Can vitamin D supplementation improve 
symptomatic neuropathy in type 2 diabetic patients 
with vitamin D deficiency? Among 112 such patients 
enrolled in a prospective, placebo-controlled, 
clinical trial, 57 were given oral vitamin D3 (50,000 
IU weekly for 8 weeks) and 55 received placebo. 
Exclusionary criteria included B12 deficiency, 
alcohol abuse, malignancy, autoimmune disease, 
hyperparathyroidism, and kidney or liver failure. 
Statistical analysis encompassed the χ2 test, Student 
t and Mann-Whitney U tests, and the Spearman 
correlation coefficient, with P < 0.05 considered 
significant. Using nerve conduction studies, a 
neuropathy symptom score, and a neuropathy 
disability score to assess the severity of diabetic 
peripheral neuropathy, vitamin D supplementation 
both increased serum vitamin D levels and 
significantly improved neuropathy symptom score 
values, though not neuropathy disability score 
nor nerve conduction studies.1 Neuropathic pain, 
particularly burning discomfort and hyperesthesia, 
was significantly improved. While awaiting 
confirmation from larger randomized, controlled 
trials, vitamin D supplementation can be a simple 
addition to the treatment of painful diabetic 
peripheral neuropathy.  n
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Evolocumab Injection (Repatha)
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The FDA has approved a second parenteral 
proprotein convertase subtilisin kexin type 9 

(PCSK9) inhibitor to treat hypercholesterolemia 
inadequately treated with standard lipid-lowering 
therapy. The first agent in this class, alirocumab 
(Praluent), was approved in July. Similar to 
alirocumab, evolocumab is a human monoclonal 
antibody produced in Chinese hamster ovary cells. 
Evolocumab is marketed by Amgen as Repatha.

INDICATIONS
Evolocumab is indicated as an adjunct to diet and 
maximally tolerated statin therapy for the treatment 
of heterozygous familial hypercholesterolemia 
(HeFH) or clinical atherosclerotic cardiovascular 
disease (CVD) in patients who require additional 
lowering of LDL-C.1 It is also indicated for 
homozygous familial hypercholesterolemia (HoFH) 
in patients who require additional lowering of 
LDL-C inadequately lowered with standard therapy, 
including LDL-apheresis.

DOSAGE
The recommended dose for HeFH or CVD is 140 
mg subcutaneously every other week or 420 mg once 
monthly. For HoFH, the recommended dose is 420 
mg once monthly.1 Those with HoFH should have 
LDL-C levels checked 4 to 8 weeks after initiation 
of therapy.1 Evolocumab is available in 140 mg/mL 
prefilled syringes and in a SureClick autoinjector.

POTENTIAL ADVANTAGES
Evolocumab offers a second PCSK9 inhibitor 
to lower LDL-C. It is approved for monthly 
administration, while alirocumab is approved for 
once every 2 weeks administration.

POTENTIAL DISADVANTAGES
Effect on mortality and morbidity remains to 
be determined. Long-term safety (e.g., cognitive 
function) also remains to be determined.

COMMENTS
Evolocumab has been evaluated in numerous Phase 2 
and Phase 3 studies.2,3 Four studies are representative 

of the efficacy of the drug, two in subjects with 
primary hypercholesterolemia and CVD (one 12-
week study and one 52-week study), one in HeFH 
subjects, and one with HoFH subjects.1 In subjects 
with primary hyperlipidemia with CVD, evolocumab 
140 mg every 2 weeks was compared to 420 mg once 
a month, or placebo when added on to atorvastatin 
80 mg, rosuvastatin 40 mg, or simvastatin 40 mg. 
The mean baseline LDL-C was 108 mg/dL. At 12 
weeks, the mean differences in change in LDL-C 
from baseline were -71% (95% confidence interval 
[CI], -81% to -61%) for 140 mg once every 2 
weeks and -63% (95% CI,-76% to -50%) for 420 
mg monthly. Differences for non-HDL-C, ApoB, 
and total cholesterol were -58%, -55%, -42% and 
-52%, -49%, -36%, respectively. Effects in LDL-C 
were maintained for at least 52 weeks.1,4 In the study 
with HeFH patients on statins with or without other 
lipid-lowering drugs, mean differences in LDL-C 
were -61% and -60% for the two doses, respectively. 
Changes in other lipid levels were similar. In the 
study with HoFH patients who were not on lipid-
apheresis therapy, the 12-week mean difference 
was -31% for LDL-C. Differences in non-HDL-C, 
ApoB, and total-C were -28%, -21%, and -25%, 
respectively. In an open-label, randomized trial, 
4465 subjects who completed one of 12 Phase 2 or 3 
studies were randomized to 140 mg once every two 
weeks, 420 mg monthly, or standard therapy alone.3 
The primary endpoint was the incidence of adverse 
events. The secondary endpoint was the change in 
LDL-C and a prespecified exploratory outcome of the 
incidence of adjudicated cardiovascular events (death, 
or coronary events, including myocardial infarction 
[MI], unstable angina requiring hospitalization, 
or coronary revascularization), cerebrovascular 
events (stroke or transient ischemic attack), and 
heart failure requiring hospitalization. The drug 
was generally well tolerated, with the frequency of 
nasopharyngitis, upper respiratory tract infections, 
influenza, injection site reaction, and neurocognitive 
events numerically higher with evolocumab.  Change 
in LDL-C was maintained over 48 weeks. Subjects 
in the evolocumab group had a significantly lower 

Continued on page 151
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Clinical Briefs
By Louis Kuritzky, MD

Reversing Anticoagulant 
Effect of Dabigatran

SOURCE: Glund S, et al. Safety, tolerability, and 
efficacy of idarucizumab for the reversal of the 
anticoagulant effect of dabigatran in healthy male 
volunteers: A randomised, placebo-controlled, 
double-blind phase 1 trial. Lancet 2015;386:680-
690.

Dabigatran (Pradaxa), rivaroxaban 
(Xarelto), and apixaban 

(Eliquis) comprise what has been 
recently labeled the novel oral 
anticoagulants (NOACs). Their use 
has been popularized, particularly 
in atrial fibrillation, due to stroke 
reduction that equals or surpasses 
that of warfarin, with less risk of 
cerebral hemorrhage. Drug and 
food interactions with warfarin, as 
well as the requirement for ongoing 
monitoring, make its use somewhat 
complicated. Since no monitoring 
and minimal drug/food interactions 
occur with NOACs, use is simpler. All 
anticoagulant agents are associated 
with an increased risk of bleeding. The 
effects of excessive anticoagulation 
with warfarin may be reversed by the 
administration of vitamin K, or, when 
urgent warfarin reversal is indicated, 
by use of fresh frozen plasma or 
prothrombin complex concentrates. 
To date, no similar antidote to reverse 
the anticoagulant effects of NOACs 
has been available. 

Idarucizumab is a monoclonal 
antibody to dabigatran. In this clinical 
dose-ranging study of idarucizumab, 
healthy volunteers were treated with 
dabigatran 220 mg twice per day 
and on the fourth day of dabigatran 
treatment, idarucizumab was 
administered to coincide with peak 
plasma levels of dabigatran. 

At all idarucizumab doses of ≥ 
2 g, the anticoagulant effects of 
dabigatran were immediately 
and completely reversed. Because 
dabigatran dissociates slowly from the 
dabigatran-idarucizumab complex, the 
reversal of anticoagulation was still 

Likelihood of Occult 
Cancer Causing 
Unprovoked DVT

SOURCE: Carrier M, et al. Screening for occult 
cancer in unprovoked venous thromboembolism. 
N Engl J Med 2015;373:697-704.

Recognized provocateurs of deep  
 venous thrombosis (DVT) 

include prothrombotic disorders (e.g., 
antiphospholipid antibody syndrome), 
oral contraceptives, immobilization, 
trauma, long-haul air flight, and 
cancer. When DVT occurs absent 
recognized risk factors — so-called 
“unprovoked DVT” — should the 
clinician consider screening for occult 
cancer? Expert opinion ranges from 
“not useful” to “consider extended 
evaluation.”

Carrier et al report on their 
randomized controlled trial in 
Canadian adults who experienced 
new unprovoked DVT (n = 854) who 
were randomized to undergo either 
“limited screening” (complete history 
and physical, complete blood count, 
comprehensive metabolic panel, chest 
X-ray, and sex-specific screening such 
as mammography, if not previously 
performed) or “limited screening + 
CT.” A CT scan of the abdomen and 
pelvis included virtual colonoscopy/
gastroscopy and enhanced CT of the 
liver, pancreas, and bladder.

At the end of a 1-year follow-up 
period, 3.9% of the total study group 
were newly diagnosed with cancer: 
3.2% of the limited screen group and 
4.5% of the limited screen + CT group 
(P = 0.28, not statistically significant). 

The likelihood of identifying 

CAN Occurs Earlier 
in Type 2 Diabetes

SOURCE: Zoppini G, et al. Prevalence of cardio-
vascular autonomic neuropathy in a cohort of pa-
tients with newly diagnosed type 2 diabetes: The 
Verona Newly Diagnosed Type 2 Diabetes Study 
(VNDS). Diabetes Care 2015;38:1487-1493.

The most common neuropathy 
seen in type 2 diabetes (T2DM) is 

symmetrical distal neuropathy, which 
usually affects both lower extremities. 
T2DM is also characterized by a variety 
of autonomic neuropathies that have 
the potential to impact adrenergic, 
cholinergic, and dopaminergic 
pathways. 

Cardiovascular autonomic neuropathy 
(CAN) may include neuropathy of the 
heart and vasculature. Sympathetic 
overactivity in CAN has been associated 
with arrhythmias and sudden cardiac 
death. Confirmation of CAN requires 
somewhat sophisticated tests, and 
there has been some inconsistency of 
diagnostic criteria, both of which have 
likely contributed to a low level of 
awareness of CAN and its consequences. 
The Verona Newly Diagnosed T2DM 
Study (n = 813) included a large 
subgroup of subjects who agreed to 
undergo cardiac autonomic testing (n 
= 557). Depending on the strictness of 
testing criteria, the prevalence of CAN 
was at least 1.8% at baseline (strict 
criteria), but as high as 15.3% when less 
strict criteria were utilized. 

Clinicians typically have thought of 
neuropathic changes in T2DM as a 
reflection of long-term disease. This 
study is the largest population study of 
newly diagnosed persons with T2DM 
that studied CAN at baseline. These 
results suggest that CAN may occur 
quite early. Whether treatment of 
diabetes might alter the course of CAN 
remains unknown.  n

fully in effect for 72 hours. 

No serious adverse effects were seen 
with idarucizumab. These results 
are very encouraging. A tool for 
reversal of NOAC effects may soon be 
available.  n

occult cancer in patients with new 
unprovoked DVT is not meaningfully 
enhanced by performing extended 
screening.  n
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incidence of CV events at 1 year (0.95% 
vs 2.18%; P = 0.003). The wholesale cost 
for evolocumab is $1084 for a 4-week 
treatment (2 doses) and $1627 for a 
monthly administration.

CLINICAL IMPLICATIONS
Evolocumab is the second PCSK9 inhibitor 
to be approved after alirocumab. There are 
currently no direct comparisons between the 
two drugs. Evolocumab has an advantage 
over alirocumab in that it may be given 
monthly. Both drugs showed preliminary 
evidence of reduction in CV events, but 
this needs confirmation in a prospective 
trial. Similar to alirocumab, a large trial 
evaluating the impact of additional LDL-C 
lowering and CV events is in progress. 
The trial is a 5-year study (with the 
primary outcome of time to CV death, MI, 
hospitalization for unstable angina, stroke, 
or coronary revascularization) in more 
than 27,000 participants with a history 

of clinically evident CVD and who are at 
high risk of a recurrent event.5 This study is 
expected to be completed in February 2018 
and will provide definitive assessment of 
the CV benefit of evolocumab. A subset of 
this study will also evaluate the effect of the 
drug on cognitive function.  n
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1. Which of the following is not a reason that 
physicians did not follow AACE guidelines by 
providing patients with dual therapy who had 
type 2 diabetes?

a. Formulary coverage of dual therapy options
b. Patients had mild hyperglycemia.
c. Monotherapy and changes in lifestyle are 
sufficient for hyperglycemia control.

d. Monotherapy is easier to handle than dual 
therapy.

e. Monotherapy is sufficient to improve 
glycemic control.

2. Which of the following statements about the 
role of dietary nitrates in controlling blood 
pressure is true?

a. Large amounts of beets and other vegetables 
may reduce blood pressure, but the quantity 
needed to achieve this effect is impractical.

b. A variety of vegetables contain organic 

nitrates and may help control blood pressure.

c. A variety of vegetables contain inorganic 
nitrates and may help control blood pressure.

d. Beets or beet juice are unique in having 
nitrates with the potential to control blood 
pressure.

3. Which of the following statements about 
vitamin D is true?

a. Lower vitamin D values correlate with 
worsening neuropathy in diabetic patients.

b. Higher vitamin D values correlate with 
worsening neuropathy in diabetic patients.

c. Vitamin D is only important for bone health 
but does not affect other organ systems.

d. Oral vitamin D is not available.
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A 43-Year-Old Man with Atypical Chest Pain
The ECG in the figure below was obtained from a 43-year-old man who presented to his primary care physician because 
he “wasn’t feeling well.” His symptoms suggested an influenza-like syndrome. The ECG was ordered because of some 
associated and atypical chest discomfort.
• Are you concerned about the ST-T wave changes on this tracing?
• Any other findings of note?

Interpretation: The reason we selected this tracing was 
not because of the ST-T wave changes. Instead, our focus 
was on the cardiac rhythm. This is not a sinus rhythm. 
It can’t be since there is no upright P wave in lead II. In 
fact, no P wave at all is seen preceding any of the 15 QRS 
complexes in the long lead II rhythm strip at the bottom 
of the tracing. That said, atrial activity is seen in several 
other leads. Specifically, there is a small but upright P 
wave with fixed PR interval preceding each QRS complex 
in leads I and aVL. There is also a small negative P wave 
preceding each beat in lead III, and tiny upright P waves 
are seen in leads V1 and V2. This is a low atrial rhythm at 
a rate slightly less than 100/minute. Otherwise, intervals 
and the mean QRS axis are normal. There is no chamber 
enlargement, and there are nonspecific ST-T wave changes 
in multiple leads that do not appear to be acute.

As stated, the reason this ECG was obtained was the 
patient’s description of atypical chest discomfort. While 

ultimate decision-making depends on clinical assessment 
of the patient, this ECG should be reassuring in that 
at least there are no acute changes. The presence of 
nonspecific ST-T wave abnormalities and a non-sinus 
(low atrial) rhythm are not pathologic per se and may 
simply reflect that the patient was not feeling well with 
an influenza-like illness. Whether to repeat the ECG if 
the patient’s clinical course is otherwise uneventful is a 
determination that can be decided in follow-up.

Take-Home Point: Assuming no dextrocardia or lead 
misplacement, if there is no upright P wave in lead II 
then the rhythm is not sinus. Other leads may sometimes 
visualize atrial activity not seen in lead II. This is especially 
true when the rhythm is non-sinus. Therefore, be sure to 
survey each of the other 11 leads before concluding that 
no atrial activity is present.

Figure: 12-lead ECG and lead II rhythm strip from a 43-year-old man with influenza-like illness and atypical chest pain.


