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existing studies in an attempt to discern which 
patients are at greater risk of developing AF due to 
NSAID use.8

Liu and colleagues identified five studies that met 
the inclusion criteria regarding the reported risk of 
AF associated with nonaspirin NSAID use. Overall, 
NSAID use was associated with a 12% increased risk 
for the development of AF; however, the association 
was found to be greater for new NSAID users with a 
53% increase in risk. The risk of the association was 
increased in patients who were afflicted with chronic 
heart failure and/or renal disease. Liu and colleagues 
concluded that the findings overall suggests that AF 
needs to be added to the list of cardiovascular risks 
when prescribing NSAIDs.
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Atrial fibrillation (AF) is the most common 
rhythm disorder observed in clinical practice. 
It is associated with an increase in mortality 

and morbidity1 and a three-fold to four-fold increased 
risk of thromboembolic stroke.2 Although the 
precise mechanisms of AF are not fully understood, 
inflammation may be involved in many cases of AF,3 
and, if so, nonaspirin nonsteroidal anti-inflammatory 
drugs (NSAIDs) may confer protection against AF; 
however, the epidemiologic literature regarding the 
effects of NSAID use and the frequency of AF is 
mixed.4-7 Because NSAIDs are used so extensively 
in daily practice to treat inflammatory conditions, 
Liu and his associates attempted to quantify the 
association between the use of nonaspirin NSAIDs 
and AF by performing a meta-analysis of all pertinent 
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n COMMENTARY
Although systemic inflammation has 
been associated with longer duration of 
AF and influences the success rates of 
cardioversion and catheter ablation,9-11 
the results of the Liu study revealed that 
new use of NSAIDs was associated with a 
significant 53% increase in the risk of AF 
despite the anti-inflammatory effects of 
the drugs, suggesting that the precipitation 
of AF was due to factors other than 
inflammation (i.e., renal, cardiovascular-
related such as congestive heart failure). 

It can be hypothesized that the increased 
risk of developing AF among new NSAID 
users may be attributable to the short-term 
adverse renal effects that can be produced 
by NSAIDs. The studies analyzed in this 
meta-analysis were controlled for the most 
influential known confounders such as 
age and gender and for other known and 
suspected risk factors of AF (i.e., cigarette 
smoking, alcohol consumption, body mass 
index, and comorbidities such as diabetes, 
hypertension, and ischemic heart disease). 

The strengths of the present study include 
the large size and population-based nature 
of the nationwide cohort and case-control 
studies analyzed; however, it should 
be noted that there was only limited 
information available on study participant 
characteristics and on which specific 
anti-inflammatory agents and dosage had 
been used. Additional well-designed and 
well-conducted epidemiologic studies may 
be necessary to further our understanding 
of the relationship between specific 
anti-inflammatory drugs, the dosages 
utilized, and the development of AF by 
investigating the relative effects of specific 
agents and doses in various populations of 
patients.

In summary, clinicians should be aware 
that when prescribing NSAIDs in clinical 
practice, an increased risk of developing 
AF is definitely present, especially in 
patients with renal disease and cardiac 

conditions such as congestive heart 
failure.  n
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There were 818 manuscripts published between 
1950 and June 2014 that were reviewed from 

MEDLINE and Cochrane database pertaining to 
metformin, kidney disease, and lactic acidosis. 
Although metformin is renally cleared, drug levels 
generally remain within therapeutic range and lactate 
concentrations are not substantially increased in 
patients with estimated glomerular filtration rates 
of 30-60 mL/min per 1.73 m2. The overall incidence 
of lactic acidosis in metformin users varies across 
studies from 3 per 100,000 patient years to 10 per 
100,000 patient years, which is indistinguishable 
from the non-diabetic population. No randomized, 
controlled trials have been conducted to test the 
safety and efficacy of metformin in patients with 
severely impaired renal function (eGFR < 30 mL/
min per 1.73 m2). Expansion of the metformin label 
to include patients with mild-to-moderate kidney 
disease is appropriate. (See Table 2.)
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SOURCE: Inzucchi SE, et al. Metformin in patients with type 2 diabetes and kidney disease. A systematic review. JAMA 2014;312: 
2668-2675.

Table 1. Current FDA Prescribing Guidelines 
for Metformin as Related to Kidney Function
Metformin is contraindicated in renal disease or renal 
dysfunction (e.g., As suggested by serum creatinine 
levels > 1.5 mg/dL in males, > 1.4 mg/dL in females, or 
abnormal creatinine clearance).

Metformin should not be initiated in patients > 80 
years of age unless measurement of creatinine clear-
ance demonstrates that renal function is not reduced. 

Source: Metformin final printed labeling. Glucophage 
(metformin hydrochloride) [final printed labeling]. US Food and 
Drug Administration website. http://www.accessdata.fda.gov/
drugsatfda.docs/nda/2000/203575019.Glucophage_prntlbl.pdf. 
Accessed 12/28/14.

Table 2. Possible Approach To Metformin Prescribing In The Setting Of Chronic Kidney Disease

Chronic Kidney  
Disease State

eGFR  
mL/Min per 1.73 m2

Maximal Total Daily 
Dose of Metformin

Other Recommendations

1 > 90 2550

2 60- < 90 2550

3a 45- < 60 2000 Avoid if kidney function is, or is expect-
ed to become, unstable. Consider more 
cautious follow-up of renal function.

3b 30- < 45 1000 Do not initiate therapy at this stage, but 
drug may be continued. Avoid if kidney 
function is, or is expected to become, 
unstable. Consider more cautious 
follow-up of renal function

4 15-30 Do not use

5 <15 Do not use

n COMMENTARY
Metformin was initially approved by the FDA for 
use in type 2 diabetes in 1994. The drug is widely 
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Transesophageal echocardiography (TEE) is 
commonly performed prior to atrial fibrillation 

(AF) ablation to exclude left atrial appendage 
thrombus. The purpose of this study was to compare 
TEE and intracardiac echocardiography (ICE) for 
assessing left atrial appendage (LAA) anatomy and 
thrombus. This study was a prospective, blinded 
study that enrolled 71 patients referred for ablation 
of AF. TEE and ICE were performed simultaneously 

to assess for thrombi, spontaneous echo contrast, and 
LAA dimensions. Imaging of the LAA was achieved 
in all 71 patients using ICE but in only in 69 patients 
using TEE because of inability to intubate the 
esophagus. A total of four thrombi were diagnosed 
(three LAA, one renin-angiotensin-aldosterone). 
All were detected by ICE but only one by TEE. 
Diagnostic imaging of the LAA was achieved in 71 
patients (100%) with ICE and in 62 patients (87.3%) 

accepted as the foundation of care for patients with 
type 2 diabetes based on its low cost, safety profile, 
potential cardiovascular benefits, and likelihood 
of reducing cancer risk in some patients. Another 
biguanide, phenformin, was withdrawn in 1977 
due to a risk of lactic acidosis. Metformin is renally 
cleared. Thus, patients with chronic kidney disease 
may be exposed to lactate accumulation when using 
metformin. The risk of lactic acidosis is very small, 
yet the FDA has stipulated stringent prescribing 
criteria for the use of metformin, as noted in Table 1.

The original label was intended to provide a safety 
margin to minimize the risk of treatment-emergent 
lactic acidosis. Diabetologists have petitioned the 
FDA to expand the label, which would allow greater 
access to metformin from a medical-legal standpoint. 

This review demonstrates that the risk of treatment-
emergent lactic acidosis in patients with mild-
to-moderate chronic kidney disease is similar to 
individuals who are not exposed to metformin. In 
fact, current guidelines regarding use of metformin in 
patients with chronic kidney disease are commonly 
disregarded. Yet, when the drug is prescribed to 
“high-risk patients,” the incidence of treatment-
emergent lactic acidosis is nil. Although not 

confirmed by appropriate randomized, controlled 
clinical trials, metformin is unlikely to increase 
the risk of lactic acidosis in patients with mild-to-
moderate chronic kidney disease (i.e., eGFR 30-60 
mL/min per 1.73 m2). 

The authors suggest a possible approach to metformin 
prescribing, as noted in Table 2. Note, that this strategy 
has not been evaluated or validated in a clinical trial 
and there are no data to support this approach.  n
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with TEE (P < .002). Spontaneous echo contrast 
was more commonly diagnosed with ICE (P < .01). 
There was strong correlation between TEE and ICE 
for LAA length (r = 0.71), width (r = 0.94), and 
area (r = 0.88). Image quality with ICE was highest 
from the pulmonary artery and lowest from the right 
atrium. The authors concluded that ICE imaging is a 
viable alternative to TEE for visualization of the LAA 
during catheter ablation procedures.

n COMMENTARY
The AF ablation guidelines recommend TEE prior 
to AF ablation in patients who have not been 
therapeutically anticoagulated for 3 weeks prior to the 
procedure. However, a TEE is commonly performed 
in many centers, even when patients have been 
anticoagulated prior to the procedure. This is because 
ablation of persistent AF seems to carry a higher stroke 
risk and because catheters will often be manipulated 
inside the left atrial appendage. Performing a TEE 
adds time, cost, and possible additional complications 
to the ablation procedure. The costs are felt to be 
justified by the reduction in stroke risk; however, many 
studies have found the incidence of thrombi detected 
prior to AF ablation to be exceedingly low. ICE is an 
alternative imaging modality that is typically used 
during AF ablation procedures in some centers to 
guide transseptal puncture and catheter positioning. 
ICE can view the LAA from several locations: the 
right atrium, the right ventricular outflow tract, and 
the pulmonary artery, which lies adjacent to the LAA. 
In this study, the authors prospectively compared 
ICE and TEE for LAA imaging and the presence of 
thrombus. Interestingly, diagnostic imaging of the LAA 
was achieved in all patients using ICE but only 87% 
using TEE. ICE was also superior to TEE for detecting 

LAA thrombi (as stated above, TEE missed three of 
four thrombi).

The findings, though in a small group of patients, 
are provocative. One might question the expertise of 
the authors using TEE, given successful esophageal 
intubation in only 87% and absence of visualized 
thrombus in three of four cases. The GE Vivid E9 
echocardiography machine was used for TEEs, and 
I know echocardiographers at our institution do feel 
that the image quality does vary by manufacturer. 
However, the authors have significant experience 
performing TEEs, including the senior author who 
first brought the use of TEEs for excluding LAA 
thrombus to the mainstream. Nevertheless, it is 
possible that since an alternative imaging modality 
was available, the authors were less aggressive in 
trying to intubate the esophagus in difficult patients. 
It should also be noted that the authors were 
experienced in the use of ICE, and that diagnostic 
views were typically obtained from the pulmonary 
artery (PA). Although no complications were 
reported in this manuscript, advancing the ICE probe 
through the right ventricular (RV) to the PA does add 
some risk, and can be challenging in patients with RV 
enlargement or pulmonary hypertension.

Nevertheless, the paper does support the use of ICE 
for LAA screening in low-risk patients undergoing 
AF ablation. This could save significant time and cost 
prior to AF ablation at centers where ICE is used 
routinely for AF ablation. Additional experience with 
larger numbers of patients will be needed, however, 
before ICE can be recommended as an alternative 
screening modality to TEE for patients undergoing 
AF ablation.  n
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The FDA has approved the fourth new product 
for the treatment of chronic hepatitis C (HCV) 

infection since November 2013. The latest is a four 
fixed-drug combination (3-DAA) that includes 
paritaprevir, a nonstructure 3/4A protease inhibitor, 
ombitasvir, an inhibitor of the NS5A replication 
complex, and copackaged with dasabuvir, a 
nonnucleoside NS5B polymerase inhibitor. The 

plasma levels of paritaprevir is boosted with ritonavir, 
a CYP3A inhibitor to permit once-daily dosing. The 
combination is marketed by AbbVie, Inc. as Viekira 
Pak.

INDICATIONS
3-DAA is indicated for the treatment of chronic 
HCV genotype 1 infections, including patients with 
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compensated cirrhosis.1 Co-administration with 
ribavirin may be required based on the genotype of 
the infection and presence of cirrhosis.

DOSAGE
The recommended dose is two tablets (ombitasvir, 
paritaprevir, and ritonavir) once daily in the morning 
and one tablet of dasabuvir twice daily in the morning 
and evening. The duration of treatment is 12 weeks 
for genotype 1a without cirrhosis and genotype 1b 
with or without cirrhosis. The duration is 24 weeks 
in patients with genotype 1a with cirrhosis. Co-
administration with ribavirin is recommended for 
genotype 1a patients with and without cirrhosis and 
genotype 1b patients with cirrhosis. The tablets may 
be taken without regard to meals.

3-DAA is available as ombitasvir 12.5 mg, 
paritaprevir 75 mg, and ritonavir 50 mg in one tablet 
and dasabuvir 250 mg in a separate tablet.

POTENTIAL ADVANTAGES
Provides a new effective treatment option for treating 
HCV.

POTENTIAL DISADVANTAGES
The presence of ritonavir increases the risks of drug-
drug interactions with CYP3A isoenzyme. Drugs 
that are contraindicated with ritonavir include 
anticonvulsants (carbamazepine), statins (simvastatin), 
and antimycobacterials (rifampin). Other drugs 
may be affected to a lesser degree, and may require 
dose adjustments. The pill burden is slightly higher 
compared to sofosbuvir/ledipasvir (one tablet daily). 
The new combination requires ribavirin for genotype 
1a and genotype 1b with cirrhosis. The most frequently 
reported adverse events were fatigue, nausea, pruritus, 
other skin reactions, insomnia, and asthenia.1

COMMENT
3-DAA was evaluated in six clinical trials.2-6 
These include treatment-naïve genotypes 1a 
infections and 1b without cirrhosis, genotypes 1a 
and 1b treatment-experienced without cirrhosis, 
and treatment-experienced and treatment-naïve 
genotype 1a and 1b with cirrhosis. The primary 
efficacy endpoint was a sustained virologic response 
(HCV RNA level < 25 IU/mL) at post-treatment 
week 12 sustained virological response (SVR12). 
3-DAA with ribavirin achieved SVR12 of 96% in 
treatment-experienced (peginterferon/ribavirin) 
and treatment-naïve subjects without cirrhosis.2,3 In 
treatment-naïve subjects, SVR12 were similar with 
or without ribavirin for genotype 1b (99%) and 
slightly more effective with ribavirin for 1a (97% 
vs. 90%).5 In subjects with cirrhosis, 3-DAA with 
ribavirin achieved SVR12 of 92% for 12 weeks and 

93% for 24 weeks of treatment for type genotype 1a 
in treatment-naïve subjects and 100% for genotype 
1b for both durations.6 For those previously treated 
with peginterferon/ribavirin, SVR12 were 86% 
and 94% for genotype 1a, and 98% and 100%, 
respectively. Previous null responders with genotype 
1a showed a lower response: 80% for 12 weeks 
compared to 93% for 24 weeks. For treatment-
experienced genotype 1b without cirrhosis, SVR12 
without ribavirin was noninferior to treatment with 
ribavirin.4 In two other studies, 3-DAA achieved 
SVR12 of 92% in subjects co-infected with HIV-1 
and 97% in selected liver transplant subjects.1

CLINICAL IMPLICATIONS
The new 3-DAA adds a second interferon-free, 12-
week, all oral regimen for the treatment of HCV 
genotype 1. The SVR12s are very similar to Gilead’s 
sofosbuvir/ledipasvir (Harvoni) which was approved 
in October 2014. The current The American 
Association for the Study of Liver Diseases (AASLD) 
and the Infectious Diseases Society of America 
(IDSA) recommendations lists 3-DAA as alternative 
to sofosbuvir/ledipasvir for genotypes 1a and 1b 
(treatment-naïve and peginterferon/ribavirin failures), 
and genotype 4. This sets up a potential competition 
between AbbVie and Gilead for this lucrative market. 
Currently the wholesale cost for 3-DAA is $27,773 
for 28 days compared to $31,500 or sofosbuvir/
ledipasvir. However with the exception of genotype 
1b without cirrhosis, ribavirin is required for 3-DAA 
at an additional cost of approximately $200 for 28 
days. In addition, genotype 1a with cirrhosis requires 
24 weeks of treatment compared to 12 weeks for 
sofosbuvir/ledipasvir.  n
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Treatment Choices  
Among the PDE5 Inhibitors

Hatzimouratidis K, et al Int J Impotence Research 
2014;26:223-229

The currently available PDE5 
inhibitors — avanafil (Stendra), 

sildenafil (Viagra), tadalafil (Cialis), 
and vardenafil (Levitra) — all function 
by the same basic mechanism and 
have similar efficacy. Hence the choice 
of which agent to choose depends 
more upon specific patient-related 
factors and preferences.

The primary focus of this study by 
Hatzimouratidis et al was to evaluate 
the psychosocial outcomes of patients 
with erectile dysfunction when treated 
with an on-demand PDE5 inhibitor 
(sildenafil 50 mg or tadalafil 10 mg) 
vs daily tadalafil 5 mg. After the first 8 
weeks of treatment, patients (n = 770) 
were informed about the option to try 
the other two treatments and decide 
which one they preferred, and using 
their preferred PDE5 inhibitor for the 
next 16 weeks.

At the conclusion of the trial, there were 
no statistically significant differences 
among the three treatment options for 
most of the study metrics. There was a 
greater improvement in sexual self-
confidence and spontaneity in patients 
who receive tadalafil (daily or on-
demand) than sildenafil, perhaps related 
to the longer half-life of tadalafil, which 
allows a substantially greater window 
of efficacy than sildenafil.

Patients may benefit from an 
opportunity to try more than one PDE5 
inhibitor, but the differences between 
them are generally quite modest.  n

Screening Asymptomatic  
Diabetics with CT angiography

Muhlestein JB, et al. JAMA 2014;312:2234-2243

Persons with diabetes are recognized 
to be at increased risk for coronary 

Clinical Briefs
By Louis Kuritzky, MD

The Heavy Emotional  
Costs of Rosacea

Moustafa F, et al J Am Acad Dermatol 2014;71: 
973-980.

Quality-of-life (QOL) assessments 
of persons with health maladies 

document that even for asymptomatic 
disorders like hypertension, scores 
on validated instruments such as the 
SF-36 worsen. Is it any surprise, then, 
that for a symptomatic disorder such 
as rosacea, the emotional burden is 
significant?

There are a variety of reasons why, 
of the non-malignant dermatoses, 
rosacea is particularly burdensome. 
The facial cutaneous erythema of 
rosacea may be mistaken for the flush 
associated with excessive alcohol use, 
prompting queries about potential 
alcohol problems. Additionally, 
as opposed to most cases of 
inflammatory facial dermatitis, such 
as acne, which either spontaneously 
disappear in the post-adolescent 
interval or are markedly improved by 
anti-inflammatory and antibacterial 
treatments, treatments for rosacea are 
often not fully successful, and patients 
must learn to cope with residual 
visible skin changes.

Moustafa et al published their review 
of studies (n = 17) that specifically 
looked at QOL issues in patients with 
rosacea. Depression, embarrassment, 
social phobia, and stress were 
increased in patients with rosacea. The 
good news is that some treatments 
that improve rosacea (e.g., azelaic 
acid gel, doxycycline, ivermectin) 
also demonstrate improved quality 
of life scores. The authors suggest 
that clinician acknowledgement of 
the psychosocial burdens of rosacea 
may enhance opportunities for better 
outcomes.  n

artery disease (CAD).  Their high-risk 
status has prompted employment of 
tools for cardiovascular (CV) endpoint 
prevention, such as aspirin, despite the 
fact that none of the clinical trials of 
aspirin done solely among diabetics 
has shown a reduction in mortality. 

Some experts, recognizing the 
high-risk CV status of diabetics, 
have condoned screening with tools 
such as exercise treadmill testing to 
identify otherwise-silent CAD. The 
United States Preventive Services 
Task Force in 2012 recommended 
against screening for coronary heart 
disease in asymptomatic individuals in 
general. Why? Well if we were to take 
a room full of 70-year-old men and 
performed treadmill testing on them, a 
good number would indeed be found 
to have “meaningful” CAD, some 
of whom would be recommended to 
undergo interventions. The reason we 
don’t do that is that no one has been 
able to demonstrate that intervening 
with such screening in asymptomatic 
men improves outcomes. Might 
a more sophisticated indicator of 
CAD — as obtained through CT 
angiography — better identify 
diabetics who would benefit from 
intervention? 

Muhlestein et al report on the 
FACTOR-64 study, which was a 
randomized trial of asymptomatic 
diabetics (n = 900) who underwent 
computed tomography (CT) 
angiography screening, or “routine 
care,” and were followed for a mean 
of 4 years.

In concordance with the previous 
U.S. Preventative Services Task Force 
advice not to screen asymptomatic 
patients with exercise testing, this 
trial also found that CT angiography 
did not reduce all-cause mortality 
or non-fatal MI. CT angiography is 
expensive and exposes patients to 
significant radiation. In the absence 
of any evidence of benefit, it would 
be difficult to justify screening 
asymptomatic diabetic individuals.  n
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Obstructive Sleep Apnea and  
Coronary Artery Calcium

Type 1 Diabetes and Long-term Mortality

1.  Initiation of nonaspirin NSAIDs:

a. did not increase the frequency of any 
cardiac arrhythmias.

b. was associated with an increased risk of 
developing incident atrial fibrillation.

c. can be used without concern in patients 
with renal disease and/or congestive heart 
failure.

2.  Which of the following statements is false?

a. Metformin is renally cleared

b. The incidence of lactic acidosis is greater in 
patients using metformin than in the general 
population

c. Metformin may be continued in patients 
with a eGFR < 45 mL/min per 1.73 m2 

d. Metformin should not be initiated in 
patients whose eGFR is < 45 mL/min per 1.73 
m2

3.  A small study comparing intracardiac 
echocardiography (ICE) to transesophageal 
echocardiography for left atrial thrombus 
detection showed:

A. more thrombus detection with ICE.

B. more complications with ICE.

C. more spontaneous contrast detection with 
ICE.

D. A and C


