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ABSTRACT & COMMENTARY

Is It Safe to Stop Digoxin for Heart Failure?
By Michael Crawford, MD
Professor of Medicine, Associate Chief for Education, Division of Cardiology, University of California, San Francisco

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

SYNOPSIS: In a large older patient heart failure with reduced ejection fraction hospitalizations database, the outcome of withdrawing 
digoxin vs. continuing digoxin was examined at 30 days and up to four years of follow-up. Withdrawing preadmission digoxin in hospital 
resulted in higher mortality at 30 days and more readmissions at six months, one year, and four years.

SOURCES: Malik A, Masson R, Singh S, et al. Digoxin discontinuation and outcomes in patients with heart failure with reduced ejection 
fraction. J Am Coll Cardiol 2019;74:617-627.

Uretsky BF, Vallurupalli S. Is the digitalis leaf still withering? J Am Coll Cardiol 2019;74:628-630.

Digoxin therapy in heart failure with 
reduced left ventricular ejection fraction 
(HFrEF) is indicated to prevent recurrent 

hospitalizations. Discontinuation has been 
shown to increase the risk of adverse outcomes in 
certain patients. The objective of this study was 
to examine the effects of discontinuing digoxin 
in patients hospitalized for an episode of HFrEF. 
Malik et al used the OPTIMIZE-HF registry, which 
includes information about more than 48,000 HF 
hospitalizations in 259 hospitals in 48 U.S. states, 
and the corresponding Medicare database to identify 
3,499 patients with an EF ≤ 45% who received 
digoxin before hospitalization. Among these patients, 
721 discontinued digoxin during hospitalization. The 
authors used propensity score matching to derive a 

cohort that discontinued digoxin and a cohort that 
continued digoxin; these subjects were balanced on 50 
key baseline characteristics. The final study population 
included 698 in each group. Also, the authors 
conducted a sensitivity analysis on acute kidney injury, 
a common reason for digoxin discontinuation. The 
1,396 matched patients averaged 76 years of age and 
left ventricular ejection fraction of 28%; 41% were 
women. At four years after discharge, the digoxin 
discontinuation group exhibited significantly higher 
rates of heart failure (HF) readmission (hazard ratio 
[HR], 1.2; 95% confidence interval [CI], 1.05-1.39; P = 
0.007) and the combined endpoint of HF readmission 
or all-cause mortality (HR, 1.2; 95% CI, 1.07-1.34; 
P = 0.002), but not all-cause mortality alone. These 
results were evident at six months and one year after 
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discharge. At 30 days after discharge, the 
digoxin discontinuation group showed a 
greater risk of all-cause mortality (HR, 1.8; 
95% CI, 1.26-1.57; P = 0.001) but not HF 
readmission. The authors concluded that 
in older patients admitted for a HFrEF 
episode, discontinuing preadmission digoxin 
therapy was associated with poor outcomes.

n COMMENTARY
I learned the hard way as a trainee not to 
stop drugs prescribed by another physician 
before admission unless you thought the 
drug was harming the patient. Soon after 
discontinuing the drug, one may learn 
quickly why the patient was taking the 
drug in the first place. The results of this 
study were not a surprise to me, but rather 
reinforced my prior experiential learning. 
What is interesting about this study was 
that in the face of modern pharmacologic 
and device therapy for HFrEF, we may have 
stopped using digoxin prematurely. 

Recently, I treated two elderly women with 
a HFrEF exacerbation in the hospital who 
either could not tolerate all our modern 
pharmacologic therapy or it just did not 
work. A resident asked about digoxin; 
after a couple of days of digoxin therapy, 
the patients started to improve and were 
discharged shortly thereafter. In the 1990s, 
we learned from the work of the Digitalis 
Investigation Group (DIG) that digoxin in 
HFrEF patients can reduce readmissions 
but does not increase longevity.1 Although 
not currently listed as a first-line therapy 
option, digoxin still may play a role in 
HFrEF treatment — and not just for atrial 
fibrillation. The results of the Malik et al 
study suggest who might benefit most.

Why this retrospective propensity score-
matched study when we have seen results 
from two randomized, controlled digoxin 
withdrawal studies (RADIANCE and 
PROVED)?2,3 These were small studies 
published in the early 1990s that showed 
that discontinuing digoxin in stable 
outpatients was associated with reduced 
functional class and ejection fraction and 
an increase in symptoms. Thus, there 
was a perceived need for a withdrawal 
study in hospitalized patients on modern 
neurohormonal-blocking therapy. Malik 
et al showed that digoxin withdrawal was 
associated with increased mortality for 30 
days to one year and more readmissions 

from six months to four years. The 
subgroup analyses shed some light on the 
possible reason for these results. The adverse 
effects of digoxin withdrawal were most 
evident in those not on beta-blockers, with 
an EF > 25%, with coronary artery disease, 
and with a heart rate ≥ 70 bpm. These 
data suggest that the known suppression 
of sympathetic activity by digoxin may 
be important in certain patients, such as 
those with ischemic heart disease or those 
intolerant to beta-blockers.

The strengths of this study were its large 
size, use of contemporary therapy, and 
matching for 50 baseline variables. Some 
weaknesses included its retrospective, obser-
vational design where not all potential con-
founders were measured. Further, there were 
no data on digoxin or other drugs after hos-
pitalization. Also, the OPTIMIZE-HF data 
are from the early 2000s; there have been 
a few advances in HF therapy since then. 
Perhaps appropriately, the use of digoxin in 
HFrEF today has decreased to 10% of pa-
tients; it was about 33% in the OPTIMIZE-
HF database. However, for those on digoxin 
when admitted to the hospital, it may not be 
a good idea to stop the therapy, especially in 
patients with coronary artery disease or who 
are intolerant to beta-blockers. This was the 
case in both my recent elderly women with 
HFrEF who responded to digoxin.

If one decides to initiate digoxin in HFrEF 
patients, it is important to remember that 
in the DIG trial, adverse effects of digoxin 
were minimized if the serum level was 
kept < 1.0 ng/mL. In the Malik et al study, 
reduced renal function did not diminish the 
benefits of digoxin. Thus, digoxin can be 
used in patients with reduced renal function 
with proper dose adjustment.  n
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ABSTRACT & COMMENTARY

Effects of Probiotics on Cognition and Fall 
Risk in Patients With Cirrhosis
By Neal S. Parikh, MD, MS
Assistant Professor of Neurology, Weill Cornell Medical College

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

SYNOPSIS: Patients with cirrhosis and mild cognitive impairment and falls were randomized to a probiotic formulation vs. placebo.  
Probiotic treatment improved cognitive outcomes and reduced the risk of falls.

SOURCE: Román E, Nieto JC, Gely C, et al. Effect of a multistrain probiotic on cognitive function and risk of falls in patients with cirrhosis: 
A randomized trial. Hepatol Commun 2019;3:632-645.

Hepatic encephalopathy is a hallmark feature 
of decompensated liver cirrhosis. Cognitive 

impairment in the form of minimal or covert hepatic 
encephalopathy also is common in cirrhosis without 
decompensation. Individuals with cirrhosis and cognitive 
impairment experience poor outcomes, including traffic 
accidents and falls.

Cognitive impairment in cirrhosis is thought to be 
caused by hyperammonemia and neuroinflammation. 
Gut dysbiosis, or the disruption of a healthy gut 
microbiome, is an area of increasing research 
interest as it pertains to vascular and cognitive 
disorders. In cirrhosis, dysbiosis may contribute to 
systemic inflammation when there is a high burden 
of pathological bacterial translocation through a 
disrupted intestinal barrier. For these reasons, Román 
et al and other research groups have identified the gut 
microbiome as a potential target for the treatment of 
cognitive impairment in patients with cirrhosis. The 
authors of several prior studies found a favorable effect 
of probiotics on cognitive measures in this population. 

Prior studies focused on the prevention and amelioration 
of hepatic encephalopathy, whereas Román et al 
shifted their focus to include fall prevention. They 
hypothesized that multistrain probiotic supplementation 
would decrease fall risk in part through improved 
cognition. Secondarily, they hypothesized that probiotic 
supplementation would decrease systemic inflammation 
and intestinal barrier disruption. They did not perform 
explicit tests of mediation to evaluate these hypotheses.

The authors included consecutive patients with cirrhosis 
and mild cognitive dysfunction and/or prior falls from 
a single center. Cognitive dysfunction was defined 
using the Psychometric Hepatic Encephalopathy Score 
(PHES), which is a gold standard, comprehensive, 
validated battery for the assessment of hepatic 
encephalopathy. Importantly, they excluded patients 
with overt hepatic encephalopathy, active alcohol users, 
and those on treatment for hepatic encephalopathy. 

Patients were randomized to a probiotic or placebo for 
12 weeks. They were evaluated at baseline, after 12 
weeks of treatment, and eight weeks after the end of 
treatment. Key clinical outcomes were cognitive function 
using the PHES, risk of falls using validated gait metrics, 
and incidence of falls. Additionally, they measured 
C-reactive protein (CRP), tumor necrosis factor-alpha 
(TNF-α), interleukins 6 and 10, neutrophil oxidative 
reserve, and markers of intestinal barrier integrity. 

They screened 279 patients to randomize 36. The 
two groups were well-balanced. Overall, two patients 
died during the short study period. Cognitive function 
improved over 12 weeks with probiotic treatment 
(P = 0.006) but not with placebo. Similarly, patients 
randomized to probiotic treatment demonstrated 
significantly improved gait by two parameters, without 
changes in the placebo-treated patients. While the 
study lacked the power to detect statistically significant 
differences in incident falls, probiotic treatment resulted 
in nominally fewer falls (0 vs. 4; P = 0.10). They also 
lacked power for safety outcomes, but did not detect a 
difference in serious events. 

These findings correlated with reductions in systemic 
inflammation as measured by CRP and TNF-α, in 
addition to improved neutrophil oxidative reserve, 
among only probiotic-treated patients. In parallel, 
probiotic treatment decreased markers of intestinal 
barrier disruption. The authors concluded that probiotic 
treatment may improve cognition and decrease falls in 
patients with cirrhosis, perhaps through amelioration 
of pathological bacterial translocation, intestinal barrier 
breakdown, and systemic inflammation.

n COMMENTARY
As Román et al acknowledged, the small sample size 
was a key limitation. However, their study was elegant 
and rigorous. The found a consistent direction of 
effect across multiple complementary outcomes, which 
increases the validity of their results. The authors alleged 
that their exacting exclusion criteria — excluding those 
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with overt hepatic encephalopathy — was a limitation. 
While this certainly limits generalizability, their selection 
criteria led to a fortuitous outcome: They demonstrated 
the effectiveness of probiotic treatment among patients 
with minimal or covert hepatic encephalopathy. This is 
important because minimal and covert encephalopathy 
are far more common and present earlier in cirrhosis. 
These patients have a longer period during which to 
derive cognitive and fall-related safety benefits. In this 

light, the findings of this study may, in fact, have more 
clinical translational potential. With increasing interest 
in understanding the role of chronic liver diseases 
in cognitive impairment, these findings may have 
therapeutic potential in a larger population than the 
authors anticipated. Further validation of their findings 
in patients with milder chronic liver diseases may yield 
novel opportunities for the treatment of cognitive 
impairment and the prevention of falls.  n

ABSTRACT & COMMENTARY

Ginkgo Benefits for Tinnitus?
By David Kiefer, MD
Clinical Assistant Professor, Department of Family Medicine, University of Wisconsin; Clinical Assistant Professor  
of Medicine, Arizona Center for Integrative Medicine, University of Arizona, Tucson

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

SYNOPSIS: Twelve weeks of twice-daily Ginkgo biloba extract improved symptoms as effectively as pentoxifylline in 200 adults with  
chronic tinnitus.

SOURCE: Procházková K, Šejna I, Skutil J, et al. Ginkgo biloba extract EGb 761® versus pentoxifylline in chronic tinnitus: A randomized, 
double-blind clinical trial. Int J Clin Pharm 2018;40:1335-1341.

Tinnitus is a symptom that can be acute or 
chronic and features numerous etiologies.1 It is 

notoriously difficult to treat, with some of the options 
including noise masking, pharmaceuticals (tricyclic 
antidepressants, selective serotonin reuptake inhibitors, 
pentoxifylline, and steroids), acupuncture, and cognitive 
behavioral therapy. Integrative modalities (including 
herbal medicine) step into the void of consistently 
effective therapies. One of the botanicals most 
evaluated for tinnitus is ginkgo (Ginkgo biloba, Family 
Ginkgoaceae). Procházková et al pitted ginkgo vs. one 
pharmaceutical option, pentoxifylline, both of which 
are thought to increase cochlear and cerebral blood 
flow. 

The researchers recruited people with chronic tinnitus 
from an ear, nose, and throat clinic in the Czech 
Republic. Inclusion criteria included at least 30 years of 
age, tinnitus of at least three months’ duration, tinnitus 
able to be masked by noise, a score of at least a 3 (out 
of 11) of noise annoyance, a score of at least a 5 on the 
abridged Tinnitus Questionnaire (Mini-TQ), and gave 
informed consent. Exclusion criteria included tinnitus 
from pharmaceuticals, any current tinnitus treatment, 
and a variety of severe medical conditions.

Study participants were randomized to receive, twice 
daily, either one 120 mg tablet of the standardized 
G. biloba extract EGb 761 and a placebo tablet 
meant to look like pentoxifylline, or a 600 mg tablet 
of pentoxifylline and a placebo tablet meant to look 
like EGb 761. EGb 761 is an extract that has been 

subject to numerous clinical trials for a variety of 
medical conditions, and is standardized to 22-27% 
flavone glycosides and 5-7% terpene lactones, two 
of the groups of phytochemicals thought to provide 
ginkgo’s physiologic effects. Both participants and study 
personnel were blind to the groups’ allocation and 
treatments received.

Daily, study participants rated the tinnitus loudness 
(from 0 “no tinnitus” to 10 “extremely loud”) and 
annoyance (from 0 “not annoying at all” to 10 
“unbearably annoying”); these were the primary 
outcomes. Participants completed several other 
questionnaires at the beginning and end of the 12-week 
period: the abridged Mini-TQ, a 12-item scale designed 
to capture some of the psychological distress associated 
with tinnitus; the Hospital Anxiety and Depression 
Scale (HADS), which analyzes symptoms as the name 
implies; and the Sheehan Disability Scale (SDS), used to 
measure how psychological symptoms affect a person’s 
life. 

The authors randomized 200 people, with 100 in each 
group. Seven members of the ginkgo group stopped 
their therapy, and 17 members of the pentoxifylline 
group dropped out. One ginkgo participant and two 
pentoxifylline participants were not analyzed because 
there were no data post-baseline. Demographics and 
baseline scores were similar between the two groups 
pre-intervention. Of note, all study participants were 
white, the average age was 54 years, and 59% were 
women.
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The results revealed no difference between the two 
treatment groups, and both groups improved over the 
three months. Weekly median scores in the various 
scales used were statistically analyzed to show these 
changes. The authors conducted subgroup analyses of 
the participants based on their HADS depression and 
anxiety scores. For those participants with a baseline 
HADS depression score ≥ 8 (indicating subclinical or 
clinical depression), there was a statistically significant 
improvement in Mini-TQ, loudness, and annoyance 
after 12 weeks that was not seen in the pentoxifylline 
group. Similarly, there were some participants with 
abnormal HADS anxiety scores at baseline (34 people 
in the ginkgo group, 29 people in the pentoxifylline 
group). After 12 weeks, fewer people in the ginkgo 
group remained with clinical anxiety vs. those who 
remained in the pentoxifylline group (n = 22, P = 0.005 
vs. n = 26, P = 0.105).

Adverse effects occurred more often in the 
pentoxifylline group (27 participants, 36 adverse 
events) than in the ginkgo group (19 participants, 20 
adverse events). The most common adverse effects were 
gastrointestinal (n = 11 in the pentoxifylline group) and 
worsening of tinnitus (n = 5 in the ginkgo group).

n COMMENTARY
This study seems to add a tool to the tinnitus treatment 
toolbox. Compared to a pharmaceutical, a commonly 
used and studied formulation of G. biloba leaf fared 
as well in several parameters meant to follow the 
symptoms of tinnitus and its effects on mental health 
and lives in general. Particularly interesting is the 
possible advantage of ginkgo over pentoxifylline in 
terms of benefit and safety. With respect to benefit, 
that subset of patients with pre-existing anxiety or 
depression fared better with ginkgo, and ginkgo 
seemed to be better tolerated overall. These are 
important findings, especially as clinicians help patients 
negotiate the risk-benefit decision-making process for 
pharmaceutical or dietary supplement options.

This is the optimistic view of these study results. On the 
more hesitant side is the fact that there was no placebo 
group. Each group could have simply improved because 
they each received, and knew they were receiving, 

something. A true clinical improvement that could be 
ascribed to a given intervention can be shown only 
in comparison to a placebo group, which was not 
included in this study. Sometimes, new treatments are 
compared to known, standard-of-care treatments — 
in a study such as this one — in what are known as 
“noninferiority studies,” but pentoxifylline does not 
fall into the category of an effective tinnitus treatment. 
As a medicine that may act to promote blood flow, it 
seemingly would be useful only for people suffering 
from vascular-type tinnitus, but there are many types of 
tinnitus; this distinction was not detailed in the study. 
Furthermore, in the introduction of the paper where 
pentoxifylline is mentioned, the reference2 does not 
discuss pentoxifylline as a treatment option. Again, a 
placebo group would be needed, not a noninferiority 
study of a marginal treatment option.

Regarding clinical applicability, the 100% Caucasian 
demographic clearly limits extrapolation of these results 
to most clinicians’ patient panels. The use of more 
validated, clinical metrics for depression and anxiety, 
such as the PHQ-9 and GAD-7, respectively, could have 
illustrated changes to which practicing clinicians could 
better compare their current therapies.

The G. biloba extract used (EGb 761) and dose (120 
mg, twice daily) are well-accepted treatments for several 
health conditions, including tinnitus. The researchers 
picked the correct formulation of this plant, and did 
so with no conflicts of interest nor funding concerns. 
It was an impressive effort to study this plant for 
a difficult-to-treat condition, and a few interesting 
findings resulted. Next, it will be important to follow 
up these results in a double-blind, placebo-controlled 
trial. Until those results arrive in the medical literature, 
given the few other options, clinicians could consider a 
ginkgo treatment course for sufferers of chronic tinnitus 
who are free of contraindications (i.e., worrisome 
potential plant-pharmaceutical interactions).  n
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PHARMACOLOGY UPDATE

Trifarotene Cream (Aklief)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD

Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.
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The FDA has approved a retinoid topical cream for 
the treatment of acne. Trifarotene selectively targets 

retinoic acid receptor gamma (RAR gamma), the most 
common retinoic acid receptor in the skin, which may 
reduce topical side effects. It is distributed as Aklief.

INDICATIONS
Trifarotene should be prescribed for the topical 
treatment of acne vulgaris in patients ≥ 9 years of age.1

DOSAGE
The recommended dose is a thin layer applied to the 
affected areas of the face and/or trunk once daily in 
the evening.1 Trifarotene cream will be available as a 
0.005% cream in a 30 g pump, 45 g pump, and 75 g 
pump. Generally, one actuation of the pump is sufficient 
for the face and two actuations for the upper trunk 
(upper back, shoulders, and chest).

POTENTIAL ADVANTAGES
Trifarotene is the first retinoid product that is selective 
for RAR gamma and approved for both facial and 
truncal acne.2

POTENTIAL DISADVANTAGES
Skin irritation is the primary adverse reaction.1 The 
frequency of moderately severe reactions, including 
erythema, scaling, dryness, and stinging/burning, 
varies from 21-30% for the face and 11-19% for the 
trunk compared to 4-7% and 2-4% for the vehicle, 
respectively.1 Exposure to sunlight and sunlamps should 
be avoided or minimized with sunscreens. Protective 
clothing is recommended if exposure is unavoidable.

COMMENTS
The efficacy of trifarotene cream was evaluated in two 
randomized, double-blind, vehicle-controlled, 12-week 
trials with identical designs.1,3 Subjects exhibited mod-
erate acne on their faces and trunks. Moderate facial 
acne was defined as ≥ 20 inflammatory lesions and ≥ 
25 noninflammatory lesions (score of 3 on a five-point 
Investigator’s Global Assessment [IGA] scale). Mod-
erate truncal acne was defined as ≥ 20 inflammatory 
lesions and 20 to < 100 noninflammatory lesions in 
area reachable for self-application (Physician’s Global 
Assessment [PGA] scale score of 3 on the trunk).2 The 
three coprimary efficacy endpoints were rate of success 

(defined as percent achieving IGA/PGA of clear [0] or 
almost clear [1] and at least a two-point change from 
baseline at week 12), mean absolute change in facial 
and truncal inflammatory, and noninflammatory lesion 
count from baseline. The intent-to-treat analysis for the 
face included 612 subjects randomized to trifarotene 
cream and 596 subjects to a vehicle cream in study 
1 and 602 and 610, respectively, for study 2. Trunk 
results included 600 and 585 subjects for study 1 and 
598 and 609 subjects for study 2. In both studies, IGA 
and PGA scores were significantly better for patients 
on trifarotene compared to those on the vehicle (P < 
0.001). Reductions in inflammatory and noninflam-
matory lesions occurred more often with trifarotene. 
Onset of effect in terms of reduction in inflammatory 
and noninflammatory lesions were seen as early as 
week 1 for the face and week 2 for the trunk.3 In a 
long-term, open-label, single-arm, safety and efficacy 
study (n = 453), trifarotene success continuously im-
proved over 52 weeks.4 Subjects were advised to apply 
trifarotene for the first 12 weeks and discontinue if 
success was achieved. IGA success rate improved from 
26.6% at week 12 to 65.1% at week 52. The corre-
sponding PGA success rates were 38.6% and 66.9%, 
respectively. Trifarotene appears to be well tolerated, as 
76.5% of subjects completed the study; 3.5% of sub-
jects discontinued the study due to treatment-emergent 
adverse events.4

CLINICAL IMPLICATIONS
Acne is a common condition among adolescents and 
adults, affecting about 50 million people in the United 
States.5 The recommended first-line treatment for 
moderate acne, according to the American Academy 
of Dermatology, includes a topical combination of 
benzoyl peroxide (BP) and antibiotic, retinoid + BP, 
or retinoid + BP + antibiotic.6 Retinoids have different 
binding affinities to retinoic acid receptors subtypes. 
For example, tretinoin binds to alpha, beta, and 
gamma, while tazarotene and adapalene bind to beta 
and gamma subtypes. Trifarotene is unique with its 
selective binding (only to the gamma receptor). It is the 
first retinoid approved for both face and trunk acne. 
Trifarotene is unique with its selective binding to the 
gamma receptor and is the first retinoid approved for 
both face and trunk acne. The cost for trifarotene is 
$554.25 for a 45 g pump (size currently available).  n
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• describe new findings in the differential diagnosis and treatment of various diseases;
• describe the advantages, disadvantages, and controversies surrounding the latest advances in the diagnosis 
  and treatment of disease;
• identify cost-effective treatment regimens;
• explain the advantages and disadvantages of new disease screening procedures.

1. In hospitalized patients with heart failure due 
to reduced ejection fraction, if prior digoxin 
therapy was stopped, what was noted?
a. Lower readmission rates at four years 
b. Higher readmission rates at 30 days 
c. Higher mortality at four years
d. Higher mortality at 30 days

2. In the Román et al study, probiotic treatment:
a. worsened cognitive function.
b. reduced the risk of falls.
c. increased markers of intestinal barrier 
disruption.
d. did not show any superiority over placebo.

3. Which is true regarding the study on ginkgo 
and tinnitus?
a. The ginkgo treatment group used ginkgo tea 
twice daily.
b. The ginkgo treatment group showed 
improvement in tinnitus scores similar to the 
group treated with pentoxifylline.
c. The pentoxifylline group showed more 
improvement in depression and anxiety scores.
d. There were more adverse effects in the 
ginkgo group.
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Is This Acute?
There is a stack of ECGs in need of interpretation. The tracing in the figure below is among those tracings. No clinical 
information is available. How would one interpret this ECG? Are the changes acute?

The rhythm is sinus at about 85 beats per minute. All 
intervals and the axis are normal. There is no chamber 
enlargement. The most remarkable findings relate to 
assessment of Q-R-S-T changes. 

Considering the tiny size of the QRS complex in lead III, 
the Q wave in this lead is large. There also appears to be 
a small q wave in lead aVF, although the tiny size of the 
QRS complex in this lead makes it difficult to be certain of 
this. 

Regarding R wave progression, transition is delayed 
slightly (i.e., the R wave does not become greater than the 
depth of the S wave until lead V5).

Each inferior lead manifests ST segment elevation. 
Compared to the size of the QRS complex in leads 
II, III, and aVF, the relative amount of ST elevation is 
considerable. This is followed by beginning T wave 
inversion in each inferior lead. Reciprocal changes to the 
inferior ST elevation are seen in the form of ST depression 

in lead aVL. The rest of the ECG looks nonspecific. ST 
segments are coved but not elevated in the lateral chest 
leads. There is no ST depression in the anterior leads.

ECG findings in the limb leads are diagnostic of inferior 
infarction. The fact that ST segments in each inferior lead 
are significantly elevated, with mirror-image reciprocal 
ST depression in lead aVL, suggests that infarction is 
most probably recent, if not still ongoing. At this point, 
someone needs to learn the patient’s history. Was this 
patient admitted to the hospital? Was potential acuity of 
these ECG findings recognized? Was appropriate treatment 
initiated?

Further research reveals the patient had been admitted. 
The possibility of an infarction that still was acutely 
evolving was not appreciated. The patient died before 
referral was made.

For more information about and further discussion in this 
case, please visit: http://bit.ly/35SYzKT.
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