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Early Intensive Therapy in Patients 
with Type 2 Diabetes Reduces  
Glycemic Variability: What Are  

the Clinical Implications?
A B S T R A C T  &  C O M M E N T A R Y

By Jeff Unger, MD, ABFP, FACE

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

Dr. Unger is on the speaker’s bureau for Janssen Pharmaceuticals, Novo Nordisk and Valeritas; 
is an advisory board member for Janssen, Sanofi-Aventis, Novo Nordisk, Halozyme, and Abbott; 

is a consultant for Novo Nordisk, Sanofi-Aventis, Valeritas, and Dance Pharmaceuticals. He 
also received research grants from Boehringer Ingelheim, Novo Nordisk, GSK, Eli Lilly,  

Johnson and Johnson, Pfizer, Sanofi-Aventis, Takeda, and Merck.

Synopsis: Sixty-one patients with type 2 diabetes discontinued 
their prescribed antihyperglycemic agents and underwent 4 weeks 

of intensive insulin therapy. A total of 56% of patients demonstrated 
a reduction in glycemic variability and improvement in beta-cell 

function.

Source: Kramer CK, et al. Glycemic variability in patients with early type 2 
diabetes: The impact of improvement in beta-cell function.  

Diabetes Care 2014;37:1116-1123. 

In this study, 61 patients with type 2 diabetes for an average dura-
tion of 3 years began intensive insulin therapy using basal insu-

lin detemir and prandial insulin aspart. The initial total daily dose 
of insulin was 0.2-0.4 units/kg with 60% provided at mealtime and 
40% injected as a basal dose. Patients were asked to perform self 
blood glucose monitoring at least four times daily with two addi-
tional 2-hour postprandial checks at least four times each week. All 
blood glucose values were sent to a study coordinator who titrat-
ed the insulin doses to a target fasting level of 72-108 mg/dL and a 
2-hour postprandial level < 144 mg/dL. Prior to and at the conclusion 
of the study, researchers assessed pancreatic beta-cell function using 
the insulin secretion-sensitivity index-2 (ISSI-2) and determined the 
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coefficient of variability based on the changes in 6-point 
glucose testing. Between the first and last week of the 
study, 55.7% of patients demonstrated a reduction in 
their glucose variability. Patients demonstrating a ≥ 25% 
increase in ISSI-2 experienced the highest reduction in 
glycemic variability compared with other subjects in the 
trial. Therefore, treatments that minimize glycemic vari-
ability in patients with type 2 diabetes may preserve be-
ta-cell function, thereby reducing the risk of long-term 
diabetes-related complications.1,2 

n COMMENTARY 
Although A1C has become the standard by which clini-

cians target their treatment strategies for all patients with 
diabetes, other therapeutic parameters have been found to 
have significance for predicting outcomes. In the Diabe-
tes Control and Complication Trial (DCCT), the A1C and 
the duration of diabetes (glycemic exposure) explained 
only 11% of the variation in retinopathy risk for the en-
tire DCCT cohort. Thus, 89% of the risk for vision loss 
appeared to originate from sources other than glycemic 
control. In 2008, Kilpatrick et al noted that the long-term 
variability in A1C levels over months or years, rather than 
the diurnal glycemic changes, may be more predictive of 
complications.4 Glycemic variability induces oxidative 
stress, which activates microvascular and macrovascular 
complication pathways. Variability also increases one’s 
risk of hypoglycemia and tends to have a deleterious ef-
fect on residual beta-cell function. 

Patients with diabetes who remain C-peptide positive 

are less likely to develop microvascular complications 
and experience episodes of severe hypoglycemia. There-
fore, anything we as clinicians can do to support the beta-
cell appears to be in the patient’s best interest. 

We have many tools that may be used to minimize gly-
cemic variability in patients with both type 1 and type 2 
diabetes. The safety and efficacy of liraglutide is currently 
being tested in patients with type 1 diabetes in a series of 
Phase 3 clinical trials (ADJUNCT-ONE and ADJUNCT-
TWO). By reducing postprandial glucagon levels, pa-
tients with type 1 diabetes may be able to minimize their 
glycemic excursions using liraglutide. Liraglutide does 
not appear to have a negative influence on glucose coun-
terregulation in patients with type 1 diabetes and may pro-
mote weight reduction in this patient population.

Mitigation of glycemic variability is important for 
all patients with diabetes. Early and ambitious inter-
vention to salvage remaining beta-cells will perhaps al-
low intensively managed individuals to minimize their 
risk of hypoglycemia while avoiding many long-term 
complications.   n
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Primary Nonadherence  
to Prescription Drugs  
Widespread
A B S T R A C T  &  C O M M E N T A R Y

By Rahul Gupta, MD, MPH, FACP

Clinical Assistant Professor, West Virginia University School 
of Medicine, Charleston, WV

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

Synopsis: In a study of primary care patients, primary 
nonadherence was found to be common and may be 
improved by eliminating cost barriers as well as more 
frequent physician visits.

Source: Tamblyn R, et al. The incidence and determinants of 
primary nonadherence with prescribed medication in primary 
care: A cohort study. Ann Intern Med 2014;160:441-450.

Nonadherence to medications is a familiar challenge 
in clinical practice. In the providers’ office, prescrip-

tions are written with the clear expectation that they will 
be dispensed and taken exactly as prescribed. However, 
that often does not occur. Nonadherence can be divided 
into primary and secondary types. Primary nonadherence 
occurs when the patient fails to initiate the recommended 
treatment altogether, while secondary nonadherence is 
used to describe a complex range of situations, such as 
when the patient intentionally or unintentionally skips 
doses, uses lower doses than prescribed, or uses medical 
devices incorrectly.1 Generally, we use the term nonadher-
ence to describe secondary nonadherence where most of 
the research has been conducted. However, it is critical 
to be aware of the extent to which primary nonadherence 
occurs since the rising burden of chronic diseases often 
imposes a long-term regimen of prescription medications, 
which if not initiated timely, may lead to an increase in 
health care costs due to a variety of factors such as fre-
quent emergency room visits, hospitalizations, and the 
ensuing disability. Moreover, current research suggests 
that the average Medicare patient with one chronic con-
dition sees four physicians a year, while those with five 
or more chronic conditions see 14 different physicians a 
year.2 Failure to fill an initial drug prescription from each 
of these physicians may have a substantial adverse im-
pact on the health of the patient, while learning the root 
cause for such may assist in achieving improved clinical 
outcomes.

In their research, Tamblyn et al studied the incidence 

of primary nonadherence in primary care practices and 
the drug, patient, and physician characteristics that are as-
sociated with a greater risk for such. In this prospective 
cohort study from Quebec, Canada, researchers evaluated 
the incidence and characteristics of primary nonadher-
ence (failing to fill a new prescription within 9 months) 
using provincial drug insurer data on all drugs dispensed 
from community-based pharmacies. The study included 
15,961 patients receiving 37,506 incident prescriptions in 
a primary care network of 131 physicians between 2006 
and 2009. The researchers found that 31.9% of these new 
prescriptions were not filled within 9 months after they 
were written.

More than half of the prescriptions for headache 
(51.0%) and ischemic heart disease (51.3%) and more 
than one-third of the prescriptions for depression (36.8%) 
were not filled. The lowest rate of primary nonadherence 
was for urinary tract infection (21.0%). As for pharma-
cological class, the highest incidence of nonadherence 
was for hormones and synthetics (36.3%), especially with 
thyroid drugs (49.4%), followed by ear, nose, and throat 
preparations (34.2%) and cardiovascular drugs (34.7%). 
The lowest incidence of primary nonadherence was for 
anti-infectives (24.2%).

Researchers also found that higher medication costs 
(such as those due to copayments), recent hospitaliza-
tion, and more severe comorbid conditions resulted in 
greater risk for primary nonadherence. A significant 
dose-response relationship was found between drug cost 
and nonadherence. Compared with patients who were 
charged the maximum copayment, patients who received 
free medications were 63% more likely to fill prescrip-
tions (odds ratio [OR], 0.37; 95% confidence interval 
[CI], 0.32-0.41]). The odds of nonadherence were also 
reduced by 11% per 10-year increase in age (OR, 0.89; 
95% CI, 0.85-0.92]). Patients using a greater number of 
medications were also more likely to be nonadherent, 
with a 17% reduction in the odds of nonadherence per 
additional medication. Interestingly, researchers also 
found that having more physician visits was associated 
with lower odds of nonadherence, whereas having a pre-
scription from a female physician was associated with 
slightly higher odds of nonadherence.

n COMMENTARY 
This study found that nearly one-third of all initial drug 

prescriptions were not filled within 9 months. Addition-
ally, the research reveals a number of factors that have an 
impact on patient medication nonadherence. The risk for 
primary nonadherence was greater for higher-cost drugs 
and most chronic preventive therapies compared with 
antibiotics. Previous studies have shown that almost one-
fourth of the e-prescriptions are not filled, with nonad-
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herence being common for newly prescribed medications 
used for treating chronic conditions such as hypertension, 
hyperlipidemia, and diabetes.3 Nonadherence to essential 
medications represents an important public health prob-
lem. High rates of primary nonadherence may contribute 
to potentially preventable complications and more severe 
comorbid conditions in the population over the long-term. 
Efforts to increase primary adherence could dramatically 
improve the effectiveness of disease management efforts 
with significant cost savings. This research provides a 
look at various factors that physicians can impact to en-
sure improved adherence to prescription medications. 
Lower prescription copayments and a greater proportion 
of visits with the prescribing physician not only are two 
factors associated with filling the prescriptions but also 
provide a better continuity of care. In essence, this may 
be another reason to prescribe the lowest cost, effective 
medications, with a preference for least or no copay drugs 
and stipulate a short-term follow-up visit to assess use and 
effects.   n
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Who Should be Referred 
for Advanced Heart Failure 
Care? 
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD
Professor of Medicine, Lucie Stern Chair in Cardiology, 
Director, Cardiology Fellowship Program, Chief of Clinical 
Cardiology, University of California, San Francisco

Dr. Crawford reports no financial relationships relevant to this field of study. 
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Synopsis: The authors concluded that more than one 
of five simple risk factors for death would be an indi-
cation to explore advanced therapies in systolic HF 
patients < 80 years of age. 

Source: Thorvaldsen T, et al. Triage of patients with moder-
ate to severe heart failure: Who should be referred to a heart 
failure center? J Am Coll Cardiol 2014;63:661-671. 

Some patients with heart failure (hf) due to systolic 
left ventricular (LV) dysfunction may benefit from 

advanced therapies such as heart transplantation, left 
ventricular assist devices (LVAD), or palliative care, but 
criteria for referring patients to advanced HF centers are 
lacking. Thus, these investigators from Sweden interro-
gated their country’s HF registry to ascertain variables 
that independently predict survival and can be used as 
triggers for referral to advanced HF care. Between 2000 
and 2013, more than 10,000 patients with New York Heart 
Association (NYHA) class III-IV heart failure and LV 
ejection fraction < 40% were registered. At baseline, 46 
clinically relevant variables were analyzed with regard to 
mortality and compared to the overall Swedish popula-
tion (expected mortality) in three age groups: < 65 years 
(n = 2247), 66-80 years (n = 4632), and > 80 years (n = 
3183). In those < 80 years, based on previous data, five 
risk factors for all-cause mortality were studied: systolic 
blood pressure < 90 mmHg, creatinine > 1.9 mg/dL, he-
moglobin < 12 g/dL, absence of renin angiotensin antago-
nist, or absence of beta-blocker therapy. The observed and 
expected survival for those < 65 years was 90% vs 99%; 
66-80 years was 79% vs 97%; and > 80 was 61% vs 89%. 
In those < 80 years, the presence of 1, 2, or 3-5 risk fac-
tors increased mortality with HRs of 1.4, 2.3, and 4.1, and 
1-year survivals of 79%, 60%, and 39%, respectively. The 
authors concluded that more than one of these five simple 
risk factors for death would be an indication to explore 
advanced therapies in systolic HF patients < 80 years of 
age. Above age 80, palliative care should be considered. 

n COMMENTARY 
The thesis of this study is that there are patients be-

ing managed by primary care doctors and perhaps car-
diologists who may benefit from referral to a HF center. 
The authors point out that in Sweden, 50% of patients 
with HF are cared for by primary care doctors. They be-
lieve that the various HF scores and exercise peak VO

2 

are too complex for most busy practitioners to consider. 
Thus, they sought simple criteria for referral to a HF 
specialist, based on previous studies. They did not pro-
spectively validate the risk factors they chose, but they 
did analyze their ability to predict all-cause mortality in 
a HF database. The presence of one of their five risk fac-
tors dropped 1-year survival lower than that expected with 
LVAD or heart transplant therapy (79% vs 80% for LVAD 
and 90% for transplant). The presence of more than one 
risk factor progressively decreased survival further. They 
emphasize that their risk factors are useful for deciding 
on referral, not selection for advanced therapy. Not all 
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referred patients may be suitable for advanced therapies; 
especially those over 80 years who may be better can-
didates for palliative care, which is used less frequently 
in HF as compared to cancer. Perhaps all high-risk HF 
patients deserve one consultation with an advanced care 
specialist. Thus, in NYHA class III or IV patients with HF 
and EF < 40%, the presence of systolic blood pressure < 
90 mmHg, creatinine > 1.9 mg/dL, hemoglobin < 12 g/
dL, or the absence of ACEI/ARB or beta-blocker therapy 
(for whatever reason), should be referred to an advanced 
HF therapy center.   n

Pharmacology Update

Timothy Grass Pollen  
Allergen Extract  
Sublingual Tablets  
(Grastek®) 
By William T. Elliott, MD, FACP, and  
James Chan, PharmD, PhD
Dr. Elliott is Chair, Formulary Committee, Northern  
California Kaiser Permanente; and Assistant Professor  
of Medicine, University of California, San Francisco.  
Dr. Chan is Pharmacy Quality and Outcomes Manager, 
Kaiser Permanente, Oakland, CA

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

The fda has approved a second pollen extract as im-
munotherapy to treat grass pollen-induced allergic 

rhinitis. The extract contains Timothy grass allergen ex-
tract formulated in sublingual tablets. Timothy grass is 
one of the most common grasses in the United States and 
has been shown to be cross-reactive with other grasses, 
including sweet vernal, orchard, perennial rye, Kentucky 
blue, meadow fescue, and redtop. The first approved prod-
uct is a mixed pollen extract (Oralair) that contains sweet 
vernal, orchard, perennial rye, Timothy, and Kentucky 
bluegrass. Timothy grass pollen allergen extract is mar-
keted by Merck as Grastek.  

Indications
Timothy grass pollen allergen extract is indicated as 

immunotherapy for the treatment of grass pollen-induced 
allergic rhinitis with or without conjunctivitis confirmed 
by positive skin test or pollen-specific IgE antibodies for 
Timothy grass or cross-reactive grass pollens in patients 
aged 5-65 years.1

Dosage
The recommended dose is one tablet (sublingually) 

daily starting at least 12 weeks before the expected on-
set of each grass pollen season and continued through-
out the season.1 The extract may be taken daily for three 
consecutive years.1 Each tablet contains 2800 bioequiva-
lent allergy units. The first dose should be given under 
the supervision of a physician and the patient should be 
observed for at least 30 minutes to monitor for possible 
severe systemic or local allergic reactions.

Potential Advantages
The tablets provide a more convenient alternative to al-

lergy shots that are given by a health care provider. The 
Timothy allergen extract is approved for use in children as 
young as 5 years.  

Potential Disadvantages
Sublingual administration may be less effective than 

subcutaneous injection.2,3,4,5 The allergen extract can cause 
systemic allergic reactions (anaphylaxis) or severe local 
reactions (laryngopharyngeal swelling).1 An epinephrine 
auto-injection should be prescribed to patients receiving 
this extract. Patients taking medication that may counter-
act the effect of epinephrine (e.g., beta-blockers, alpha-
adrenergic blockers) should not be prescribed the allergen 
extract. The extract is contraindicated in patients with se-
vere and uncontrolled asthma, any severe systemic reac-
tion, or a history of eosinophilic esophagitis. Common ad-
verse events (vs placebo) in adults are oral pruritus (27% 
vs 3.5%), throat irritation (23% vs 3%), ear pruritus (13% 
vs 1%), and mouth edema (11% vs 1%). Throat irritation 
and oral pruritus were most common in pediatric patients.  
In clinical trials, 4.9% of adults discontinued treatment 
due to treatment-related adverse events compared to 0.9% 
on placebo. The most common adverse events were oral 
pruritus, mouth edema, and swollen tongue.6

Comments 
The efficacy of the Timothy extract was supported by 

two short-term studies (approximately 24 weeks) and one 
5-year grass pollen season study. The short-term studies 
were in patients ages 5-65 years and the long-term study 
was in adults ages 18-65 years. The extract was initiat-
ed approximately 12 weeks before the start of the grass 
pollen season. Subjects were randomized to the extract 
or placebo and were allowed to take symptom-relieving 
medications (antihistamines, topical, or systemic corti-
corticosteroids). Efficacy was based on self-reported rhi-
noconjunctivitis daily symptom scores (DSS) and daily 
medication scores (DMS), and the total combination 
scores (TCS). The FDA criteria of relevant efficacy is an 
average difference between placebo of -15% and the up-
per bound of the 95% confidence interval (CI) of -10%. 
This means an average reduction from placebo of 15% 
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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. Which of the following statements is false?

a. Glycemic variability activates pathways that favor long-term 
diabetes-related complications.

b. Liraglutide increases glucagon secretion in patients with 
type 1 diabetes.

c. Preservation of beta-cell mass and function may minimize 
one’s risk of long-term diabetes-related complications.

d. Type 2 diabetes patients in the Kramer trial used insulin 
only; oral agents were not allowed. 

2. In the study by Tamblyn et al, the lowest incidence of pri-
mary nonadherence for prescription drugs was found for the 
following class of medications?
a. Antibiotics
b. Cardiovascular drugs
c. Thyroid drugs
d. ENT drugs

3. Simple risk factors for reduced mortality in systolic heart 
failure patients include all but which of the following?
a. Hemoglobin < 12 g/dL
b. Serum chloride < 100
c. Systolic blood pressure < 90 mmHg
d. Absence of beta-blocker or ACEI/ARB therapy 

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 collectively 
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

with a 95% CI of no worse than -10%. For the adult study 
(n = 1301), TCS difference between the extract and place-
bo was -23% (95% CI, -36% to -13%) and for the pediat-
ric study (n = 307), -26% (95% CI, -38.2% to -10.1%). In 
the 5-year study, subjects received the extract or placebo 
for 3 years and were observed for 2 years post treatment. 
Efficacy results were -34% (95% CI, -42 to 26) for year 
1, -41% (95% CI, -52 to -29) for year 2, -34% (95% CI, 
-45 to -21) for year 3, and -27% (95% CI, -40 to -12) for 1 
year after stopping treatment. Efficacy was not sustained 
for the second year after stopping treatment.

Clinical Implications
This is the second recently approved allergen extract. 

The first, Oralair, is a mixed extract while Grastek is 
only Timothy grass extract. For Oralair, the grass ref-
erence is Timothy grass pollen and is cross sensitive 
to other grasses. Therefore, it is not clear whether the 
mixed extract offers any clear clinical advantages. These 
products provide an effective and more convenient form 
of immunotherapy for hay fever. The relative effective-
ness of sublingual vs subcutaneous immunotherapy is 
not completely clear. Some studies suggest that sublin-
gual is less effective than subcutaneous. The wholesale 
cost for Grastek is $247.50 for a 30-day supply, which is 
less expensive than Oralair ($300).   n
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Daily Use of PDE5  
Inhibitors 

Source: Shim YS, et al. Effects of daily 
low-dose treatment with phosphodiester-
ase type 5 inhibitor on cognition, depres-
sion, somatization and erectile function 
in patients with erectile dysfunction: A 
double-blind, placebo-controlled study. 
Int J Impot Res 2014;26:76-80.

In the united states, most men who use 
PDE5 inhibitors (i.e., avanafil, silde-

nafil, tadalafil, vardenafil) for restoration 
of sexual function use them on a PRN ba-
sis. One of the reasons for PRN use is that 
the short half-life of all currently FDA-ap-
proved PDE5 inhibitors, except tadalafil, 
is too short to provide sustained 24-hour 
enhancement of cyclic GMP, the chemi-
cal messenger responsible for corpora 
cavernosa vascular dilation. Because of its 
18-hour half-life, tadalafil is well suited 
to low-dose daily administration, but the 
time to onset of efficacy may be somewhat 
slower than the other PDE inhibitors. 

In Korea, another PDE5 inhibitor — 
udenafil — is approved for the treatment 
of erectile dysfunction (ED). Similar to 
tadalafil, udenafil has a long half-life (11-
13 hours), making it suitable for once-dai-
ly administration. In contrast to tadalafil, 
it has a more rapid onset of action (time to 
maximum plasma concentration = 0.8-1.3 
hours) than tadalafil (2 hours). Shim et al 
performed a 2-month, placebo-controlled 
trial of once-daily udenafil among men (n 
= 49) with ED. The outcomes included not 
only erectile function but also assessments 
of depression (PHQ-9), somatization 
(PHQ-15), and cognitive function (Kore-
an MMSE and Seoul Neuropsychological 
Screening Battery).

As has been shown with other PDE5 
inhibitors, there was a substantial im-
provement in erectile function. In addi-
tion, treatment with udenafil improved 
measurements of cognition, depression, 
and somatization compared to placebo. 
Improved erectile function has previously 
been shown to improve depression and 

quality of life, but Shim et al suggest that 
there may also be direct central nervous 
system, vascular, and nitrergic pathways 
that could lead to the outcomes improve-
ment they detected.   n

Refining the List of 
Things Not to Do  
for Long-Term Care 
Residents

Source: Five treatments to avoid in 
long-term care residents. Ann Long-Term 
Care: Clin Care Aging 2014;22:18-19. 

The american geriatrics society in 
partnership with the American Board 

of Internal Medicine Foundation has iden-
tified some commonly used treatments that 
may either lack benefit or even be harmful 
to long-term care residents (LTCR). The 
five specific items are: 1) If you are go-
ing to treat dementia with cholinesterase 
inhibitors, perform periodic cognitive as-
sessments to confirm whether they are 
providing benefit. 2) When you consider 
screening tests (e.g., mammography, colo-
noscopy, PSA), consider the likely life ex-
pectancy of your patient, as well as the po-
tential consequences of overdiagnosis. 3) 
Instead of relying on appetite stimulants to 
enhance waning appetite, consider behav-
ioral and social factors affecting appetite, 
such as support for eating at mealtime. 4) 
Don’t prescribe a new medication with-
out confirming other currently prescribed 
medications to avoid duplication and ad-
verse interactions. 5) When possible, do 
not use physical restraints in the face of 
delirium since they have been associated 
with injury and even death; instead treat 
the underlying cause(s), promote a physi-
ologic sleep-wake cycle, and consider 
options to manipulate the environment to 
enhance orientation.

Remembering to include these five is-
sues in managing LTCR will hopefully 
improve outcomes and reduce medical 
misadventure.   n

Do Clinicians Really 
Need to Know What 
microRNAs Are?

Source: Leroith D. microRNAs: What 
the clinician should know about this new 
frontier. Diabetes Care 2014;37:1176-
1177.

Primary care clinicians are sometimes 
mistakenly described as not caring 

about the pathophysiology, but rather, 
more pragmatically interested in “just tell 
me what to do.” Instead, in my experience, 
primary care clinicians are very interested 
in the pertinent pathophysiology: i.e., hav-
ing insight into the story line that gives 
clarity about why a particular medica-
tion is chosen, why some medications are 
complementary, and others not, etc.  

Recently, microRNAs (miRNA) have 
been recognized to play an important role 
in diabetes, cardiovascular disease, and 
even cancer. Although miRNA literature 
at this point may seem “alien” to most cli-
nicians, there have been more than 25,000 
publications on the topic since their dis-
covery in 2000. miRNA is measurable in 
plasma, saliva, and urine. Particular sub-
groups of miRNA have been identified in 
persons with diabetic retinopathy. 

The basic function of miRNA is to 
regulate the activity of specific target mes-
senger RNA, thereby altering production 
of individual proteins. A primary action 
of miRNA appears to be to suppress pro-
tein production, such that activation of 
miRNA results in reduction of specific 
proteins. A recent study found an associa-
tion between specific miRNA and glucose 
perturbations, such that essentially half of 
abnormal glucose excursions could be ex-
plained by abnormalities in miRNA.

At the current time, miRNA is pri-
marily a research tool, but investigators 
are hopeful that identification of specific 
miRNA associated with disorders as di-
verse as obesity, diabetes, and cancer may 
lead to early identification of pathology, 
and hopefully even the opportunity for 
improved disease modification.   n
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Is the Q Wave and T Inversion Normal?

Scenario: You are told that the limb lead sequence 
shown in the Figure was obtained from a middle-aged 
adult. You note a Q wave and symmetric T wave inver-
sion in lead III.

• Has this patient had an inferior infarction?
• Is T wave appearance in these 6 limb leads suggestive 

of ischemia?
Interpretation: Clinical ECG interpretation is de-

pendent on history. It is essential to appreciate that ECG 
findings that might prompt concern in a patient with new-
onset chest discomfort may not necessarily be interpreted 
as abnormal in a non-acute setting in an otherwise healthy 
individual. Such is the case for the six limb lead sequence 
shown in the Figure. We note the following:

• A Q wave is seen in lead III. Technically, this is a QS 
complex, since there is no R wave. Although this Q wave 
is not particularly deep (it is only 2 mm), given lack of 
any R wave, this Q wave (QS complex) portends the same 
clinical implications as would a larger or wider Q wave. 
That said — Q waves are not seen in the other two inferior 
leads (leads II, aVF). 

• There is fairly deep, symmetric T wave inversion in 
lead III (especially in view of the small amplitude for the 
QRS complex in this lead). If this finding was noted in a 
patient with new-onset chest discomfort, we would clear-
ly be concerned about acute ischemia. That said — there 

is no more than nonspecific ST-T wave flattening in lead 
aVF and no ST-T wave abnormality in the other inferior 
lead (= lead II). 

• Clinical Note: The T wave vector often follows fairly 
close behind the QRS vector. As a result, isolated T wave 
inversion that often occurs in leads III, aVL or aVF is 
clearly less likely to be ischemic if the QRS complex is 
also predominantly negative in the lead that manifests T 
wave inversion. This is the case for lead III in the Figure.

Impression: We would note the following on our inter-
pretation: “Q wave with T inversion in lead III; nonspecific 
ST-T wave flattening in aVF; suggest clinical correlation.”

• That said, all bets would be off if this patient had 
new-onset chest discomfort, since absence of abnormality 
in lead II does not exclude the possibility of acute isch-
emia/infarction. But if this patient was asymptomatic (es-
pecially if a prior tracing was available and showed simi-
lar findings) — we would strongly suspect that the ECG 
appearance in lead III of the Figure was not indicative of 
ischemia/infarction.

“Take-Home” Point: Most of the time when Q 
waves/T inversion reflects ischemia or infarction, neigh-
boring leads will show similar changes. 

For more information on this review, please visit: http://
ecg-interpretation.blogspot.com/2013/11/ecg-interpreta-
tion-review-79-normal-q.html.    n

Figure — Limb lead sequence from a middle-aged 
adult. Is lead III appearance suggestive  

of ischemia/infarction?


