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ABSTRACT & COMMENTARY

Is Anticoagulant Bridging Needed in Patients 
with Atrial Fibrillation Going to Surgery?
By Harold L. Karpman, MD, FACC, FACP
Clinical Professor of Medicine, UCLA School of Medicine

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

SYNOPSIS: In patients with atrial fibrillation who had warfarin treatment interrupted for an elective operation or other elective invasive 
procedure, forgoing bridging anticoagulation was not inferior to perioperative bridging with low molecular weight heparin for the pre-
vention of arterial thromboembolism and decreased the risk of major bleeding.

SOURCE: Douketis JD, et al. Perioperative bridging anticoagulation in patients with atrial fibrillation. N Engl J Med 2015;373:823-833.

For patients with atrial fibrillation who are 
receiving warfarin and require an elective 
operation or other elective invasive procedure, 

the need for bridging anticoagulation during peri-
operative interruption of warfarin therapy has long 
been uncertain.1-3 Bridging anticoagulation is usu-
ally achieved using low-molecular-weight-heparin to 
minimize or eliminate the time that patients do not 
have an adequate level of anticoagulation with the 
intent of minimizing the risk of perioperative arte-
rial thromboembolism.4 Douketis et al conducted 
a trial known as the Bridging Anticoagulation in 
Patients who Require Temporary Interruption of 
Warfarin Therapy for an Elective Invasive Procedure 
or Surgery (BRIDGE) to determine whether heparin 

bridging was required during interruption of warfarin 
therapy before or after an elective operation or other 
invasive procedure.5

BRIDGE was a randomized, double-blind, placebo-
controlled trial in which, after perioperative inter-
ruption of warfarin therapy, patients with atrial 
fibrillation were randomly assigned to receive either 
bridging anticoagulation therapy with low-molecular-
weight-heparin or matching placebo administered 
subcutaneously twice daily from 3 days before the 
procedure until 24 hours before the procedure and 
then for 5-10 days after the procedure. The Duke 
Clinical Research Institute managed this study, which 
was conducted at 108 sites in the United States and 
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Canada. The trial enrolled 1884 patients 
who had received warfarin therapy for ≥ 
3 months and were undergoing an elec-
tive operation or other elective invasive 
procedure that required interruption of 
warfarin therapy. The results revealed that 
forgoing bridging anticoagulation was not 
inferior to perioperative bridging with low 
molecular weight heparin for the preven-
tion of arterial thromboembolism and for 
decreasing the risk of major bleeding.

n COMMENTARY
This important study determined that 
discontinuing warfarin treatment without 
the use of bridging anticoagulation was 
not inferior to the use of bridging anti-
coagulation for the prevention of arterial 
thromboembolism. Also, the risk of major 
bleeding nearly tripled in the bridging 
group compared to the no bridging group. 
There was less minor bleeding without 
bridging, and there were no significant 
differences between groups with regard to 
myocardial infarction, venous thrombo-
embolism, or death. Analyzing all the data 
revealed there is a net clinical benefit in 
favor of the strategy of forgoing bridging 
as compared with perioperative bridging 
with low-molecular-weight-heparin. The 
findings were consistent with a published 
meta-analysis of observational studies 
comprised of 12,278 patients, which also 
revealed no significant difference in the 
rate of arterial thromboembolism but a 
higher rate of major bleeding associated 
with bridging.6 

There are major potential limitations in 
this very complex trial. First, the mean 
CHADS2 score was 2.3, which is similar to 
the score among patients with atrial fibril-
lation who were assessed in the most re-
cent trials in patient registries that included 
only a few higher-risk patients with high 
CHADS2 scores of 5 or 6. Also, patients 
undergoing major surgical procedures 
often associated with high rates of arterial 
thromboembolism and/or bleeding, such 
as carotid endarterectomy, major cardiac 
surgery, cardiac surgery, or neurosurgery, 
were not represented in the trial since the 
procedures performed were more represen-
tative of the most common interventions 
patients undergo during an interruption 
of therapeutic anticoagulation, the major-
ity of which are low-risk procedures such 

as colonoscopy or surgical procedures 
performed in an ambulatory environ-
ment. Finally, the results of this trial may 
have diminished relevance because of the 
decreasing use of warfarin in the treatment 
of patients with atrial fibrillation giving the 
availability and the increasing use of the 
newer oral anticoagulant drugs, which are 
now so widely used.4

It certainly appears patients receiving 
warfarin therapy for atrial fibrillation 
can safely forgo bridging with heparin 
therapy if they are undergoing low-risk 
procedures such as colonoscopy or simple 
surgery performed in an ambulatory 
environment. However, since patients 
undergoing major surgical procedures 
associated with high rates of arterial 
thromboembolism and bleeding, such 
as carotid endarterectomy, major cancer 
surgery, cardiac surgery, or neurosurgery, 
were not represented in this trial, one can-
not conclude that anticoagulant bridging 
is unnecessary when these procedures are 
scheduled to be performed.  n
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ABSTRACT & COMMENTARY

Selecting Patients for Statin  
Primary Prevention
By Michael Crawford, MD
Professor of Medicine, Chief of Clinical Cardiology, University of California, San Francisco

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

SYNOPSIS: The new vascular disease risk calculator discriminates who will experience a vascular event in the near future better than using 
a trial entry criteria approach or a hybrid approach.

SOURCES: Mortensen MB, et al. Primary prevention with statins: ACC/AHA risk-based approach versus trial-based approaches to guide 
statin therapy. J Am Coll Cardiol 2015;66:2699-2709.

Bittner V. Selecting patients for statin therapy in primary prevention: If we could only predict the future. J Am Coll Cardiol 2015;66: 
2710-2712.

The new American College of Cardiology/Ameri-
can Heart Association (ACC/AHA) risk assess-

ment equation was based on decades-old cohort 
studies and may overestimate risk in modern cohorts. 
Accordingly, a trial-based approach, which uses 
statin trial population characteristics rather than 
a risk assessment, has been recommended. Also, a 
hybrid approach combining both methods has advo-
cates. Investigators compared these three methods for 
statin allocation in the Copenhagen General Popula-
tion Study (CGPS). CGPS enrolled randomly selected 
Danish adults between 40-75 years of age. The study 
excluded diabetics, those with vascular disease, statin 
users, and patients with an LDL-cholesterol > 189 
mg/dL or an estimated 10-year risk of atheroscle-
rotic cardiovascular disease (ASCVD) of < 7.5%. 
Trial-based statin allocation was based on the entry 
criteria of five primary prevention trials. The hybrid 
approach required a risk assessment of > 7.5% and 
meeting criteria for inclusion in one of the five trials 
demonstrating statin benefit. Of the total population 
of 57,892 eligible patients  (57% women), more were 
statin eligible using the trial-based approach vs the 
risk equation (59% vs 42%). The hybrid approach 
reduced the number of eligible patients vs the risk 
equation (21% vs 42%). Of those eligible for statin 
therapy, the ASCVD rate per 1000 person years 
was 9.8 with the risk equation, 6.8 with trial-based 
approach, and 11.2 with the hybrid approach. The 
ACC/AHA risk equation discriminated better than 
the other two approaches between who would and 
would not have an ASCVD event (area under re-
ceiver operating characteristic curve 0.68 for the risk 
equation, 0.57 for the trial-based approach, and 0.61 
for the hybrid approach). The authors concluded 
that use of the ACC/AHA risk equation approach 
will prevent more ASCVD deaths than the other two 
approaches while treating fewer patients than the 
trial-based approach.

n COMMENTARY
Ever since the introductions of the new risk calcula-
tor and the concept that we should treat risk instead 
of lipid levels, there has been controversy, with 
concerns at both ends of the spectrum. Age heavily 
influences the new risk calculator. It is possible that 
younger patients with mildly elevated lipids and a 
bad family history (which isn’t part of the formula) 
will not be treated, yet should be. More likely is the 
concern that older individuals with reasonable lipid 
levels will be treated unnecessarily. This would trans-
late into higher healthcare costs and potential adverse 
effects in this group, which is why the trial-based and 
hybrid approaches were advanced.

Dr. Bittner asks whether this study will resolve the 
primary prevention dilemma of who to treat with 
statins. Unfortunately, the answer is no. The risk 
calculator approach was best at identifying those 
destined to experience an event. However, we don’t 
know if these are the same individuals who will bene-
fit from statin therapy. We would need a randomized 
trial to answer that question, but it is unlikely we will 
ever see such a trial. Also, the 8% of the population 
who had events, but were not identified by any of the 
three approaches, are a concern. Data only presented 
in the online data tables show that this 8% had 
higher Lp(a) levels than the rest of the population, so 
perhaps we should add Lp(a) as a treatment indica-
tor. Also, none of these methods consider family 
history, yet other studies have shown it is important 
in risk prediction.

There are limitations to this study. First, they studied 
a largely white, European population; however, the 
lipid-lowering trials had the same weakness. Also, 
clinical trials tend to exclude more people. In fact, 
some enrolled < 10% of those screened. Thus, the 
trial approach may not represent a real patient popu-
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lation, whereas this large population study would. 
One advantage of the risk equation is that it can be 
adjusted over time as new data are generated, but 
trial results are frozen in time. The follow-up period 
in this study was only 5 years, so 10-year risk had 
to be extrapolated. In addition, treatment was not 
evaluated in this study and some higher-risk patients, 
who were not on statins at baseline (an exclusion 
criteria), may have been put on statins during the 
study period.

What should we do? Using the risk calculator as a 
first step makes sense and if statin therapy is indi-

cated, deploy them. For those with a 10-year ASCVD 
event rate < 7.5%, individual judgment should be 
used. For example, if there is a family history of 
coronary artery disease at young ages, I would start 
statins regardless of the risk calculator. In the elderly 
with a risk > 7.5%, a discussion of the pros and cons 
of statin therapy would be beneficial, especially in 
those > 75 years of age in whom we have little data, 
but don’t expect them to be different than younger 
patients. Finally, the whole patient should be consid-
ered and attention given to other risk factors besides 
lipid values, smoking, hypertension, and age (all in 
the risk formula), such as diet and exercise.  n

ABSTRACT & COMMENTARY

ICH May Clinically Mimic TIA
By Alan Z. Segal, MD
Associate Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: In a large retrospective review of 2137 patients with intracerebral hemorrhage, 34 presented with transient symptoms that 
could have been misclassified as “transient ischemic attack” if brain imaging had not been performed.

SOURCE: Kumar S, et al. Transient neurological symptoms in patients with intracerebral hemorrhage. JAMA Neurol 2016; Jan. 4 [Epub 
ahead of print].

Transient ischemic attack (TIA) has classically 
been defined as lasting only 24 hours. More re-

cently, diffusion-weighted MRI has shown that many 
TIAs, much shorter in duration, show radiological 
evidence of permanent tissue damage. The ABCD2 
score, which predicts stroke in association with TIA, 
identifies factors predictive of stroke such as motor 
or speech disturbance (as opposed to pure sensory) or 
longer symptom duration (> 1 hour).

In contrast to TIA, the diagnosis of intracerebral 
hemorrhage (ICH) is easily made on a non-contrast 
CT scan. Kumar et al identified a subset of ICH 
patients for whom transient symptoms might imply 
a diagnosis of TIA, when imaging in fact reveals a 
hemorrhage. This is a retrospective analysis of hospi-
tal admissions carrying the diagnosis of ICH between 
2000 and 2014 at the Beth Israel Hospital in Boston, 
under the direction of Dr. Louis Caplan, who has 
been studying ICH for decades. Out of 2137 patients 
with ICH, 34 had symptoms lasting < 24 hours. 
There were 17 patients with sufficient data to include 
in the analysis. Of these, symptom duration was < 
30 minutes in the majority (n = 9) and > 12 hours in 
only one patient. NIH Stroke Scores were all ≤ 5. The 
majority of patients had small hemorrhages < 30 cc 
(many < 10 cc), with only two having hemorrhages 
> 30 cc (33 cc and 40 cc) and a mean hemorrhage 
volume of 17 cc.

Five patients took antiplatelet therapy at home, 
which was not thought to affect outcome. Hyperten-
sion was determined to be the etiology in eight pa-
tients, cerebral amyloid angiopathy in two patients, 
coagulopathy in two, and other causes in the remain-
der (cavernoma, Moya-Moya, or undetermined  
[n = 3]).

n COMMENTARY
This study emphasizes the clinical spectrum of ICH, 
since these patients with small-volume ICH did not 
present with the classical clinical picture of headache, 
vomiting, and progressive neurological signs. As 
the authors noted, this study may greatly underesti-
mate the actual occurrence of “TIA-like” ICH, since 
patients with minor, time-limited symptoms may not 
seek medical attention, may not be sent for immedi-
ate neuroimaging by healthcare providers, or may 
not even be imaged in the emergency department. A 
particularly vulnerable population might be patients 
with a history of multiple prior TIAs. These patients 
may not undergo repeated imaging and may already 
be treated with “definitive” antiplatelet therapy (such 
as a combination of aspirin and clopidogrel).

Cerebral amyloid angiopathy (CAA) is associated 
with a “TIA-like” presentation, which is believed 
to result from micro-hemorrhages setting off a 
migraine-like cortical spreading depression. In this 
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study, CAA was found minimally, but only 11 of 
these patients underwent MRI with gradient ECHO 
sequences. Most of the hemorrhages in this study, 
located in the basal ganglia and attributed to hyper-
tension, were small and favorably located, causing 
neurological compromise that was fleeting and mild. 
In these hemorrhages, motor or sensory tracts may 
not be directly involved or may be “pushed aside” by 
a small amount of blood. Isolated seizures also may 
explain TIA-like symptoms in patients who are other-
wise suffering from asymptomatic hemorrhages.

Similar to the ABCD2 score, ICH prognostication 
may be made using the “ICH score.” However, 
among patients studied here, the ICH score would 
be nearly 0. Few would have met the criteria of age 
> 80 or ICH volume > 30, and none would have met 
criteria of Glasgow Coma Scale < 13, intraventricular 
extension, or infratentorial location. As the authors 
noted, while TIA might be a harbinger of severe 
stroke to follow, these patients uniformly had an 
excellent prognosis.  n

PHARMACOLOGY UPDATE

Tenofovir Alafenamide vs Tenofovir  
Disoproxil Fumarate
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Medical Director, Pharmacy, Northern California Kaiser Permanente, and Assistant Clinical Professor of 
Medicine, University of California. 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 new prodrug of tenofo-
vir. Tenofovir alafenamide (TAF) has replaced 

the tenofovir disoproxil fumarate (TDF) compo-
nent of two commonly used drug combinations for 
HIV-1 infection. The elvitegravir (EVG)/cobicistat 
(COBI)/emtricitabine (FTC)/TAF combination is 
marketed as Genvoya, and FTC/rilpivirine (RPV)/
TAF as Odefsey. The corresponding TDF combina-
tions are Stribild and Complera.

INDICATIONS
These four-drug and three-drug combinations are 
approved as complete treatment of HIV-1 infections 
for patients ≥ 12 years of age as initial treatment in 
those with no antiretroviral treatment history or to 
replace a stable antiretroviral regimen in those who 
are virologically suppressed (< 50 copies/mL) for at 
least 6 months with no history of treatment failure 
and no known substitutions associated with resis-
tance to the individual components.1,2 FTC/RPV/
TAF is indicated for infections with HIV-1 RNA ≤ 
100,000 copies/mL.

DOSING
Patients take Genvoya and Odefsey once daily with 
food. Each Genvoya tablets contain EVG (150 mg), 
COBI (150 mg), FTC (200 mg), and TAF (10 mg). 
Each Odefsey tablet contains FTC (200 mg), RPV 
(25 mg), and TAF (25 mg).

POTENTIAL ADVANTAGES
TAF is a more efficient prodrug and is less likely to 

affect bone mineral density (BMD) and cause renal 
toxicity.3

POTENTIAL DISADVANTAGES
Subjects who received EVG/COBI/FTC/TAF experi-
enced greater increases in serum lipid compared to 
the TDF counterpart1. At week 48, total cholesterol 
showed a 30% increase compared to 13%. Cor-
responding increases for LDL-cholesterol and tri-
glycerides were +15% vs +3%, and +29% vs +10%, 
respectively.

COMMENTS
Tenofovir as a chemical entity has poor membrane 
permeability and is unable to be converted intracel-
lularly to active tenofovir diphosphate (TFV-DP). 
TDF was the first approved prodrug for TFV-DP. It is 
metabolized to tenofovir and subsequently intracel-
lularly to TFV-DP. However, it has been associated 
with renal toxicity and a decrease in BMD due to 
high system exposure. TAF, a new prodrug, provides 
pharmacologically active TFV-DP  at one-tenth the 
oral dose and 90% lower systemic exposure.3 Re-
sults from two pooled studies in which subjects were 
randomized to EVG/COBI/FTC/TAF (n = 866) or the 
corresponding TDF formulation (n = 867), showed 
a mean change in lumbar spine BMD from baseline 
to week 48 (-1.30% for TAF vs -2.86% for TDF). 
Changes in total hip were -0.66% and -2.95%.1,4 In 
addition, those randomized to TAF had significantly 
smaller mean serum creatinine increases and less pro-
teinuria. In subjects who were randomized to switch 



54 Internal Medicine Alert

Interested in reprints or posting an article to your 
company’s site? There are numerous opportunities for 
you to leverage editorial recognition for the benefit of 
your brand. Call us at (800) 688-2421 or email us at 
Reprints@AHCMedia.com.

Discounts are available for group subscriptions, multiple 
copies, site-licenses, or electronic distribution. For pricing 
information, please contact our Group Account Managers 
at Groups@AHCMedia.com or (866) 213-0844. 

To reproduce any part of AHC newsletters for 
educational purposes, please contact The Copyright 
Clearance Center for permission at info@copyright.com 
or (978) 750-8400.

CME QUESTIONS

[IN FUTURE  
ISSUES] 

EDITOR
Stephen A. Brunton, MD
Adjunct Professor of Pharmacy Practice 
College of Pharmacy 
Roseman University of Health Sciences 
Salt Lake City

ASSOCIATE EDITORS
James Chan, PharmD, PhD
Pharmacy Quality and 
Outcomes Manager, Kaiser 
Permanente, Oakland, CA

William T. Elliott, MD, FACP
Medical Director, Pharmacy 
Northern California Kaiser 
Permanente; Assistant Clinical 
Professor of Medicine, University  
of California, San Francisco

Ken Grauer, MD
Professor Emeritus in Family  
Medicine, College of Medicine,
University of Florida

Seema Gupta, MD, MSPH
Clinical Assistant Professor,
Department of Family and Community
Health, Joan C. Edwards School of Medicine
Marshall University
Huntington, WV

Harold L. Karpman, MD, FACC, FACP
Clinical Professor of Medicine,  
UCLA School of Medicine

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

Martin S. Lipsky, MD
Chancellor, South Jordan Campus, Roseman 
University of Health Sciences, South Jordan, UT

Barbara A. Phillips, MD, MSPH
Professor of Medicine, 
University of Kentucky;
Director, Sleep Disorders 
Center, Samaritan Hospital,
Lexington

Joseph E. Scherger, MD, MPH
Vice President, Primary Care, 
Eisenhower Medical Center; 
Clinical Professor,  
Keck School of Medicine,  
University of Southern California

Allan J. Wilke, MD, MA
Professor and Chair 
Program Director 
Department of Family Medicine 
Western Michigan University 
School of Medicine, Kalamazoo

PEER REVIEWER
Gerald Roberts, MD
Senior Attending Physician  
Long Island Jewish Medical Center 
NS/LIJ Health Care System, New Hyde Park, NY

Longitudinal effect of CPA  
on high blood pressure

Hormones for menopausal  
symptoms

1. For the prevention of arterial 
thromboembolism in patients with atrial 
fibrillation who had warfarin treatment 
interrupted for an elective operation or other 
elective invasive procedure, forgoing bridging 
with low molecular weight heparin:
a. increased the risk of major bleeding.
b. decreased the risk of major bleeding. 
c. was inferior to perioperative bridging with 
low molecular weight heparin.
d. All of the above

2. The new risk of vascular disease equation 
compared to the criteria for entry into 
randomized cholesterol treatment trial studies 
showed:
a. more people were statin-eligible.
b. the observed event rate was higher.
c. it better discriminated who would 
experience an event. 
d. None of the above

3. Which of the following is not a poor 
prognostic indicator in intracerebral 
hemorrhage?
a. Symptom duration < 24 hours 
b. Hemorrhage volume > 30 cc
c. Infratentorial location
d. Intraventricular extension
e. Age > 80 years

from a TDF to a TAF regimen (n = 959) or 
remained on their previous TDF regimen (n 
= 477), changes in hip BMD from baseline 
at week 48 was 1.47% for TAF and -0.34% 
for TDF.6 Changes were 1.56% and -0.44% 
for spine BMD along with improvement in 
glomerular filtration. In virologically sup-
pressed patients with creatinine clearance of 
30-69 mL/min, switching to a TAF regimen 
was associated with minimal change in 
glomerular filtration rate but with improve-
ment in proteinuria and albuminuria as 
well as BMD.5 Clinical trials showed com-
parable efficacy between the TAF and TDF 
combinations, both as initial treatment and 
those subjects with virologically suppressed 
HIV-1 who switched from the TDF to TAF 
formulation.1,2,4,6,7

CLINICAL IMPLICATIONS
FTC/COBI/EVG/TAF and FTC/RPV/TAF 
provide effective and safer antiretroviral 
treatments than the TDF counterparts, al-
though there is potential for an increase in 
plasma lipids. The cost for FTC/RPV/TAF 
is the same for the TDF formulation ($2346 
for a 30-day supply). EVG/COBI/FTC/TAF 
is slightly less than the TDF formulation 
($2571 vs $2704).  n
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Clinical Briefs
By Louis Kuritzky, MD

Misadministration  
of Insulin: How Much  
of a Problem?

SOURCE: Trief PM, et al. Incorrect insulin ad-
ministration: A problem that warrants attention. 
Clin Diabetes 2016;34:25-33.

According to data reported by the  
 CDC in 2015, insulin is a com-

ponent of the glycemic control regi-
men of approximately one-third of 
all diabetics. Because hypoglycemia is 
responsible for a significant number 
of emergency care visits, misadmin-
istration of insulin (e.g., incorrect 
dosing, missing meals, inappropriate 
dose escalation, inappropriate injec-
tion administration, or rotation) is 
often a cause.

To clarify the role of insulin mis-
administration among experienced 
users, Trief et al contacted 60 adults 
who had self-administered insulin for 
at least 2 years (mean = 15 years). 
The authors asked these individuals 
to demonstrate their insulin injection 
technique. More than 90% of partici-
pants reported they were moderately-
very confident in their ability to 
properly inject insulin.

Investigators found that syringe users 
made fewer errors in preparation 
and drawing insulin than insulin 
pen users. About 20% of the time, 
users drew an incorrect dose. Over 
25% of subjects did not consistently 
rotate injection sites. More than 10% 
of participants acknowledged using 
expired insulin.

These experienced insulin users were 
highly confident in the correctness 
of their insulin administration. The 
authors suggested that the insights 
provided by this study should prompt 
providers to ask for a demonstration 
of insulin administration technique, 
even in highly experienced users.  n

Comparing Smoking 
Cessation  
Pharmacotherapies

SOURCE: Baker TB, et al. Effects of nicotine 
patch vs varenicline vs combination nicotine 
replacement therapy on smoking cessation at 
26 weeks: A randomized clinical trial. JAMA 
2016;315:371-379.

Pharmacotherapy for smoking ces-
sation is only modestly effective. 

Clinicians often want to intensify 
smoking cessation pharmacotherapy 
in an effort to enhance cessation 
rates. Does it make a difference?

Baker et al randomized adult smokers 
(n = 1086) to one of three regimens: 
varenicline alone (VAR), nicotine 
replacement therapy patch (NRT-
P) alone, or NRT-P plus nicotine 
replacement therapy lozenge (NRT-L) 
combined (NRT-P + NRT-L). Subjects 
were treated for 12 weeks. 

Outcomes were measured at 26 
weeks and again at 52 weeks. At both 
endpoint measurement times, there 
was no significant difference among 
the three treatment arms: Abstinence 
rates hovered closely around the 20% 
mark for each of the interventions at 
both points in time.

Since the two monotherapy arms 
were as effective as intensified nico-
tine treatment (NRT-P + NRT-L), the 
additional expense and complexity of 
the latter treatment does not appear 
to be justified.  n

Ambulatory BP  
Monitoring to Diagnose 
Hypertension

SOURCE: Bloch MJ, Basile JN. Ambulatory 
blood pressure monitoring to diagnose hyperten-
sion — an idea whose time has come.  
J Am Soc Hypertens 2016;10:89-91.

The United Kingdom Guidelines 
on Hypertension issued by the 

National Institute for Clinical Excel-
lence and Health recommended use of 
ambulatory blood pressure monitor-
ing (ABPM) as early as 2011. By their 
calculations, requiring the country’s 
general practitioners to routinely 
confirm blood pressure (BP) eleva-
tions through ABPM would lead to 
significant annual financial savings. 
Why? Because as many as one-third 
of patients originally diagnosed 
as hypertensive based on office BP 
measurement turn out to have white-
coat hypertension and do not require 
treatment at all; hence, inexpensive 
ABPM makes sense.

Even the United States Preventive 
Services Task Force in its 2015 rec-
ommendations designated a level “A” 
recommendation to out-of-office BP 
monitoring to establish the diagnosis 
of hypertension, preferably ABPM, 
but home BP monitoring if ABPM is 
not available.

ABPM is an inexpensive (generally in 
the range of $125-$150), noninvasive 
tool that reduces the treatment of pa-
tients with office BP elevations, which 
do not merit treatment. In addition to 
this benefit, it has been recognized for 
more than a decade that BP eleva-
tion as defined by ABPM is a much 
stronger predictor of cardiovascular 
outcomes than office BP measure-
ment. We should follow the lead of 
our U.K. colleagues and perform 
ABPM (or at least home BPM) on a 
much more routine basis.  n
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Chest Pain and Giant T Wave Inversion
The ECG in the figure below was obtained from an alert 50-year-old man with chest pain. Unfortunately, no other clinical 
information is available. How should one interpret this 12-lead ECG? What clinical entities should one consider in the 
differential diagnosis?

The rhythm is sinus at a rate of about 60/min. The PR, 
QRS, and QT intervals are normal. The axis is normal at 
+20 degrees. Voltage for left ventricular hypertrophy (LVH) 
is clearly present, with increased amplitude and overlap 
between QRS complexes in leads V4, V5, and V6.

Regarding QRST changes, there are no Q waves. R wave 
progression shows normal transition between V2-V3. The 
most remarkable finding is the extremely deep and sym-
metric T wave inversion that nearly attains 10 mm in depth 
in leads V5 and V6. A proportionally comparable degree of 
T wave inversion (considering relative QRS amplitude) also 
occurs in four of the limb leads. ST segments are coved (al-
beit without significant ST elevation) in many of the leads 
with T wave inversion. There is also 1-2 mm of J-point 
ST depression in lateral chest leads prior to the deep T 
wave inversion. Finally, there is 1-2 mm of upward sloping 
(“smiley” shape) ST elevation in leads V1 and V2.

Clinical correlation is essential for optimal interpretation of 
this tracing. That said, the size of the inverted T waves in 
many leads is striking. These are “Giant T Waves,” which 
are said to exist when the depth of T wave inversion clearly 
exceeds 5 mm in at least several leads. This classification is 
helpful because it focuses attention to a short list of clinical 
entities most commonly associated with this syndrome. 
These clinical entities include:
• apical hypertrophic cardiomyopathy
• a catastrophic central nervous system (CNS) event such 
as stroke, intracerebral bleed, brain tumor, coma, or 
trauma

• Stokes-Adams attacks (especially when associated with 
severe bradycardia and AV block)
• anterior ischemia or an acute coronary syndrome.
• post-tachycardia syndrome (following an episode of sus-
tained supraventricular or ventricular tachycardia).
• massive pulmonary embolism with acute right heart 
strain.

While additional clinical information is clearly needed, 
close scrutiny of this ECG narrows diagnostic consider-
ations. Alert status and normal QT interval are against 
Stokes-Adams attacks or a catastrophic CNS event. Chest 
pain (rather than shortness of breath) and ST elevation 
(rather than T wave inversion) in leads V1 and V2 make 
massive pulmonary embolism unlikely. There is no history 
of a previous sustained tachycardia. Tall R wave amplitude 
in the lateral chest leads suggests that LVH and possible 
cardiomyopathy are at least partially responsible for the T 
wave appearance. Given the history of “chest pain,” com-
parison with prior tracings and further evaluation (includ-
ing an echocardiogram) will be needed to determine if an 
acutely evolving coronary event is now superimposed on 
longstanding hypertension, LVH, and/or a preexisting car-
diomyopathy. Given the amplitude of chest lead R waves, 
the size and diffuseness of ST-T wave changes, and the 
benign (upward concavity) appearance of ST elevation in 
leads V1 and V2, it is possible these changes are not acute. 
That said, clinical correlation is essential to confirm this.

Please see: https://youtu.be/gtdLfS4Q3Gw for more on Gi-
ant T Waves.
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