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ABSTRACT & COMMENTARY

Type 2 Diabetes Is Reversible
By Joseph E. Scherger, MD, MPH
Vice President, Primary Care, Eisenhower Medical Center; Clinical Professor, Keck School of Medicine, University of 
Southern California, Los Angeles

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

SYNOPSIS: Type 2 diabetes is reversible (or can be put in remission) in a primary care practice through an intense low-carbohydrate 
weight management program.

SOURCE: Lean ME, Leslie WS, Barnes AC, et al. Primary care-led weight management for remission of type 2 diabetes (DiRECT): An 
open-label, cluster randomized trial. Lancet 2017 Dec 4. pii: S0140-6736(17)33102-1. doi: 10.1016/S0140-6736(17)33102-1. [Epub 
ahead of print].

Type 2 diabetes is considered a chronic disorder 
that requires lifelong treatment. A group of in-
vestigators in Scotland enrolled 49 primary care 

practices to participate in an open-label trial of intensive 
weight management vs. routine care to achieve remis-
sion of type 2 diabetes. The patients were aged 20-65 
years, had been diagnosed with type 2 diabetes within 
the past six years, had a body-mass index of 27-45 kg/
m2, and were not receiving insulin. The intervention 
comprised withdrawal of antidiabetic and antihyper-
tensive drugs, total diet replacement (825-853 kcal/day 
formula diet for three to five months), stepped food 
reintroduction (two to eight weeks), and structured sup-
port for long-term weight loss maintenance. Measured 

outcomes were weight loss of ≥ 15 kg and remission of 
diabetes, defined as glycated hemoglobin (HbA1c) of < 
6.5% (< 48 mmol/mol) after at least two months off all 
antidiabetic medications, within 12 months.

From 2014 to 2017, 306 individuals were recruited 
from 49 intervention (n = 23) and control (n = 26) 
general practices. At 12 months, a recorded weight loss 
of ≥ 15 kg occurred in 36 participants in the interven-
tion group and no participants in the control group (P 
< 0.0001). Diabetes remission was achieved in 68 par-
ticipants in the intervention group and six participants 
in the control group (P < 0.0001). Remission of type 
2 diabetes varied with weight loss in the whole study 
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population, with achievement in zero of 76 
participants who gained weight, six of 89 
participants who maintained 0-5 kg weight 
loss, 19 of 56 participants with 5-10 kg 
weight loss, 16 of 28 participants with 10-15 
kg weight loss, and 31 of 36 participants 
who lost ≥ 15 kg. Mean body weight fell by 
10.0 kg (standard deviation [SD], 8.0) in the 
intervention group and 1.0 kg (SD, 3.7) in 
the control group (P < 0.0001). Quality of 
life, as measured by the EuroQol 5 dimen-
sions visual analogue scale, improved by 7.2 
points (SD, 21.3) in the intervention group 
and decreased by 2.9 points (SD, 15.5) in 
the control group (P = 0.0012). Two serious 
adverse events (biliary colic and abdominal 
pain), occurring in the same participant, 
were deemed potentially related to the in-
tervention. No serious adverse events led to 
withdrawal from the study.

n COMMENTARY
Type 2 diabetes is not a life sentence. Al-
though genetics plays a role, the dominant 
cause of type 2 diabetes is insulin resistance 
caused by lifestyle.1 At a certain weight, with 
excess body fat in the trunk, any person may 
become a type 2 diabetic. If insulin resistance 
can be reversed by loss of this fat, the disease 
should be reversible. Lean et al chose the 
term remission, suggesting the disease may 
return. This is true, but only if the underlying 

causes of the disease return. Long-term re-
mission of type 2 diabetes should be consid-
ered as reversing the disease.

Clinics focusing on reversing type 2 diabetes 
are appearing across the country. We per-
form this work in my practice. Our method 
is a low-carbohydrate Mediterranean diet 
with intermittent fasting to achieve fasting 
insulin levels < 10. This method was devel-
oped by Jason Fung, MD, at the University 
of Toronto.2 Sarah Hallberg, MD, an inter-
nist at Indiana University, reverses diabetes 
as part of her weight management clinic. 
Eric Westman, MD, at Duke, recent presi-
dent of the American Bariatric Society, uses 
low-carbohydrate nutrition to reverse type 2 
diabetes.3 As Lean et al concluded, remission 
of type 2 diabetes is a practical target for any 
primary care practice.  n
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ABSTRACT & COMMENTARY

Aerobic Exercise and Cognitive  
Impairment
By Jessica Orner, MD
Family Medicine Physician, Special Interest: Integrative Medicine, LGHP Family Medicine 
Quentin, Lebanon, PA
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SYNOPSIS: Progressive aerobic exercise training appears to be a low-risk and effective intervention for 
improving cognitive function in community-dwelling adults with mild subcortical ischemic vascular cognitive 
impairment.

SOURCE: Liu-Ambrose T, Best JR, Davis JC, et al. Aerobic exercise and vascular cognitive impairment: A 
randomized controlled trial. Neurology 2016;87:2082-2090.

Cognitive impairment affects an estimated 
16 million people in the United States. 

Dementia affects between 2.4-5.5 million, 
with approximately 1 million new cases 
projected per year.1 Cognitive decline and 
dementia are common concerns among older 
adults and can place significant financial 

and emotional burdens on many families. In 
2012, the total healthcare cost for dementia 
was approximately $200 billion annually, 
not including the estimated $210 billion 
from informal care givers.1 With all these 
concerns, there is increasing research on 
preventive treatment options for cognitive 
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impairment. Generally, cognitive impairment is a limita-
tion in mental functioning. Cognitive impairment can 
be divided into areas such as mild cognitive impairment 
and dementia. Whereas mild cognitive impairment does 
not affect independent activities of daily living (IADL), 
dementia is defined as a decline in at least two of five 
cognitive domains (memory, attention, language, praxis, 
and executive functioning) not due to another medical or 
psychiatric condition and that affects IADLs.1

This article focused on subcortical ischemic vascular cog-
nitive impairment (SIVCI), a subset of vascular cognitive 
impairment. Although vascular dementia is the second 
most common cause of dementia, SIVCI is the most com-
mon form of vascular dementia.2 With the criteria used 
in this study, the participants were classified as exhibiting 
mild cognitive impairment with a high risk of developing 
dementia.

In this proof-of-concept, blind, randomized, controlled 
trial, the researchers examined the role of a progressive 
exercise training program on cognitive and functional 
symptoms in adults with mild SIVCI. The researchers 
considered a proof-of-concept study because of its small 
size and preliminary evidence of efficacy. They also 
believed that application of biomarkers would be useful 
to evaluate the role of exercise in cognitive functioning 
more rigorously.2

Participants included adults with a clinical diagnosis of 
mild SIVCI based on the presence of small vessel isch-
emic disease and cognitive syndrome. Small vessel isch-
emic disease was defined as evidence of neurologic signs 
consistent with subcortical brain lesions and evidence of 
cerebrovascular disease on brain MRI or CT. Cognitive 
syndrome was defined as a Montreal Cognitive Assess-
ment (MoCA) score < 26/30 and a Mini-Mental Status 
Examination (MMSE) ≥ 20 at the initial screening.2

Study participants were randomized to progressive 
aerobic training for six months or usual care with educa-
tion on vascular cognitive impairment. Participants were 
assessed at baseline, after six months of intervention, and 
six months after formal cessation of aerobic training.2 
The aerobic training involved thrice-weekly classes last-
ing 60 minutes: 10-minute warm-up, 40-minute walk, 
and 10-minute cool down. The intensity of the program 
was monitored using heart rate, the Borg Rating of 
Perceived Exertion, and the “talk test.” The talk test was 
defined as starting at a pace that allowed comfortable 
conversation and progressing to a pace at which con-
versation was difficult.2 The initial intensity of 40% of 
age-specific target heart rate increased to 60-70% over 
the first 12 weeks of therapy, with a goal of 65%. Once 
at that goal, it was sustained for the remainder of the 
intervention period. If patients were on a beta-blocker, 
the subjective measures were given priority.

Study participants in the usual care with education group 
received monthly phone calls from research staff and 
education materials about vascular cognitive impairment 
and healthy nutrition. Based on the article, it is unclear 
if the aerobic training group also received educational 
materials. 

For assessment, the researchers chose to assess cognitive 
performance primarily, global executive functions, and 
performance on ADL. The Alzheimer’s Disease Assess-
ment Scale-Cognitive (ADAS-Cog), Executive Interview 
(EXIT), and Alzheimer’s Disease Cooperative Study-
Activities of Daily Living (ADCS-ADL), respectively, 
were chosen as the assessment tools. Secondary outcomes 
included: six-minute walk test, body mass index, resting 
heart rate, and blood pressure. Seventy-one individuals 
were recruited, of which 70 were included in the analy-
ses. One participant was deemed ineligible because of a 
diagnosis of mixed dementia.

At six months, there were statistically significant differ-
ences in the ADAS-Cog performance (-1.71 point differ-
ence; 95% confidence interval [CI], -3.15 to -0.26; P = 
0.02), six-minute walk test (30.35 meter difference; 95% 
CI, 5.82-54.86; P = 0.02), and diastolic blood pressure 
(-6.89 mmHg difference; 95% CI, -12.52 to -1.26; P = 
0.02), which decreased and were no longer significant by 
the six-month post-intervention assessment. No statisti-
cally significant differences were observed for EXIT or 
ADCS-ADL at the end of the intervention or six months 
post-intervention. There were three adverse events, all of 
which were falls. Two occurred in the aerobic training 
group and one in the usual care group.

Compliance and feasibility were assessed during the 
study. The researchers determined that the intervention 
would be feasible if the following conditions were met:
1. Recruitment rate > 15%;
2. Withdrawal rate < 15%;
3. Average aerobic training class compliance of 60%.

The observed recruitment rate via telephone was 16%, 
while in person, the rate was 85%. The withdrawal rate 
was 10% in the overall sample, with 17% in the usual 
care group and 3% in the intervention group. Compli-
ance with the aerobic training group was measured 
through attendance and was 68%.

The authors noted several concerns and possible pitfalls. 
As mentioned above, the positive cognitive effects of 
progressive aerobic training dissolved by the six-month 
post-intervention re-evaluation.2 The reason for this was 
unclear. Further studies are needed to determine ways to 
improve compliance and if sustaining the regimen would 
leave positive effects intact. The authors mentioned 
that there may be a more sensitive tool for detecting 
modest changes in cognition, such as Vascular dementia 
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Assessment Scale-cognitive (VADAS-Cog) instead of 
ADAS-Cog, but there were not enough data on these 
tools at the time of their intervention.2

n COMMENTARY
This study suggests that progressive aerobic exercise ther-
apy can improve cognitive function in mild sub-cortical 
ischemic vascular cognitive impairment. It is a low-risk 
intervention provided the participant can exercise safely. 
It is also feasible to provide in the community setting.

Accessing instructors for progressive exercise therapy 
may be difficult in some areas. However, clinicians could 
calculate the goal heart rate and instruct patients on 
how to take their pulse and perform the talk test when 
exercising, provided their cognitive impairment does 
not affect understanding of the tasks. It may be useful to 
elicit the help of the patient’s support system.

Vascular cognitive impairment is second to Alzheimer’s 
disease as the most common cause of dementia. The 
improvements in ADAS-Cog correlated with decreased 
diastolic blood pressure, and this may be a way in which 
aerobic exercise improved cognition in those with mild 
SIVCI.2 It would be interesting to see if the results could 
be generalizable to people with other types of dementia, 
including Alzheimer’s disease, and non-community dwell-
ing elders, such as those in nursing facilities.

It is also notable that many of the assessment tools 
were not created specifically to study vascular cognitive 
impairment. The ADAS-Cog is designed to measure 
cognitive areas that are seen to decline in Alzheimer’s 
disease.3 It is the most commonly used cognitive testing 
instrument for measuring cognitive change in dementia 
studies.3 It consists of 11 parts and assesses cognitive 
functions, such as praxis, learning, and memory. 
However, studies show that ADAS-Cog is more precise 

for measuring the severity of cognitive dysfunction than 
the MMSE most used in the clinical setting.4 

Designed to be administered by trained personnel, the 
EXIT is a 25-item questionnaire that assesses executive 
cognitive dysfunction in patients with mild dementia. 
ADCS-ADL is available in two versions: a 19-item 
version for patients with more severe dementia and a 
23-item version for the assessment of ADLs in mild to 
moderate dementia.5 The 23-item version was used for 
this study. 

Although this study is promising for the possibility of 
using exercise training for treatment of cognitive impair-
ment, more evidence is needed on the role of exercise in 
the prevention of dementia or cognitive decline.6  n
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The FDA has approved the first commercially avail-
able vancomycin oral liquid for the treatment of 

Clostridium difficile-associated diarrhea. Prior to this 
approval, a pharmacist compounded the oral solution. 
The new oral solution received priority review, orphan 
status, and approval under the 505(b)(2) pathway. 
This pathway permitted the use of clinical trial data for 

vancomycin capsules to support its approval, similar to 
a generic abbreviated new drug application (ANDA). It 
is marketed as Firvanq.

INDICATIONS
Vancomycin oral solution is indicated for adults and 
pediatric patients < 18 years of age for C. difficile-

http://bit.ly/2EBt2z5
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associated diarrhea (CDAD) and enterocolitis caused by 
Staphylococcus aureus (including methicillin-resistant 
strains).1

DOSAGE
For CDAD, the recommended dose is 125 mg four times 
a day for 10 days for adults and 40 mg/kg in three or 
four divided doses for seven to 10 days for those < 18 
years of age.1 The total daily dose should not exceed 2 g/
day.

For Staphylococcal enterocolitis, the adult dose is 500 mg 
to 2 g in three or four divided doses for seven to 10 days. 
For those < 18 years of age, the dose is 40 mg/kg in three 
or four divided doses for seven to 10 days. The daily dose 
should not exceed 2 g/day.

Vancomycin powder for oral solution is available as 3.75 
g, 7.5 g, 10.5 g, and 15 g with a grape-flavored diluent.

POTENTIAL ADVANTAGES
This is the first “ready-to-use” convenient vancomycin 
formulation upon reconstitution, and it does not require 
compounding by the pharmacy.

POTENTIAL DISADVANTAGES
The most common adverse reactions are nausea (17%), 
abdominal pain (15%), and hypokalemia (13%).1

COMMENTS
Vancomycin is bactericidal against C. difficile and S. 
aureus. Establishment of efficacy for CDAD for the oral 
solution was based on two trials conducted on vancomy-
cin capsules.1,2 Adult subjects (n = 134 in trial 1 and 125 
in trial 2) with CDAD were enrolled and given vancomy-
cin at 125 mg four times a day for 10 days. CDAD was 
defined as ≥ 3 loose or watery bowel movements within 
the 24 hours preceding enrollment, and the presence of 
either C. difficile toxin A or B or pseudomembranes on 
endoscopy within the 72 hours preceding enrollment. 
Subjects could not have received more than 48 hours of 
treatment (vancomycin or metronidazole) in the five days 
preceding enrollment. Those with fulminant C. difficile 
disease, sepsis with hypotension, ileus, peritoneal signs, 
or severe hepatitis were excluded. The efficacy endpoint 
was clinical success, defined as diarrhea resolution and 

absence of severe abdominal discomfort due to CDAD 
on day 10. An analysis included all subjects who received 
at least one dose of vancomycin and had any post-dosing 
investigator evaluation data. Clinical success rates were 
81.3% for trial 1 and 80.9% for trial 2. Approval via the 
505(b)(2) pathway suggests comparable efficacy for the 
capsules and solution.

CLINICAL IMPLICATIONS
Oral vancomycin is one of two drugs (the other is fidax-
omicin) recommended as first-line therapy for C. difficile 
infections by the Infectious Diseases Society of America.3 
Because of the high cost of the oral capsules, it is com-
mon practice to prepare an oral solution from generic 
powder for injection.3,4 The results of a small retrospec-
tive study suggested a similar outcome with capsules 
compared to the compounded solution.5 However, there 
are several issues in compounding vancomycin, including 
masking the bitter taste of the drug, finding a pharmacy 
to provide compounding services, and insurance cover-
age.4 Firvanq provides an FDA-approved powder for 
oral solution that does not require compounding but 
simply reconstitution with a grape-flavored diluent. It 
will replace the Vancomycin Unit-of-Use Compounding 
Kit, first introduced in 2014. The launch of Firvanq is 
expected in April 2018. The cost is not yet available.6  n
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Clinical Briefs
By Louis Kuritzky, MD

Postprandial Glucose  
Excursions in Type 2  
Diabetes

SOURCE: Yacoub T. Postgrad Med 
2017;129:791-800.

One commonly advocated meth-
od for approaching correction 

of hyperglycemia in type 2 diabe-
tes is “fix the fasting first.” Basal 
insulins have been used commonly 
to fix fasting glucose, but even with 
sensible combinations of insulin and 
oral agents, as many as 40% or more 
of patients will need to address post-
prandial glucose excursions (PPG) to 
attain desirable A1c goals.

In support of maintenance of PPG, 
epidemiologic data point to an as-
sociation between PPG and car-
diovascular disease risk. Whether 
management of PPG ameliorates 
consequences (independently from 
overall glucose control, especially 
fasting glucose) has been more dif-
ficult to confirm. Repaglinide is a 
rapid-acting oral agent producing 
prompt but short-lived insulin secre-
tion from beta cells. Although the 
receptor site for repaglinide is the 
same as that for sulfonylureas (e.g., 
glipizide, glimepiride), it is in a dis-
tinct pharmacologic category because 
it differs structurally from sulfonyl-
ureas and lacks a sulfonamide group 
characteristic of sulfonylureas.

In a clinical trial comparing 
repaglinide with glyburide, PPG 
was reduced more with the former; 
repaglinide also was associated 
with greater carotid intima media 
thickness regression. When control 
of fasting glucose has been achieved 
but excessive PPG excursions 
remain, therapeutic choices 
include adding prandial insulin, 
alpha-glucosidase inhibitors (e.g., 
acarbose), or adding glucagon-like 
peptide-1 receptor agonists (e.g., 
liraglutide, exenatide). Currently, 

it is unclear what the preferred 
method of PPG control should 
be, but the most recent American 
Diabetes Association 2018 guidelines 
suggest that for persons with 
established cardiovascular disease 
who have not attained glucose goals, 
incorporation of agents that have 
shown cardiovascular risk reduction 
(i.e., canagliflozin, empagliflozin, 
liraglutide) should be a priority.  n

Long-term Outcomes  
for Obesity

SOURCE: Jakobsen GS, et al. JAMA 
2018;319:291-301.

For most patients, managing 
obesity is a long-term endeavor. 

Recent proliferation of oral and 
parenteral anti-obesity agents has 
increased the number of pharma-
cologic treatments. Still, long-term 
weight reduction achieved with 
such treatments, in combination 
with lifestyle interventions, is mod-
est (typically, 5-10% body weight 
decline). Additionally, pharmacologic 
treatments are not disease-modifying; 
that is, after medication cessation, 
weight regain occurs consistently and 
predictably.

Obesity surgery produces prompt 
and highly effective metabolic chang-
es that favorably affect prevalent and 
incident diabetes and hypertension. 
But do these results last? To answer 
that question, Jakobsen et al report-
ed on a 10-year follow-up of patients 
with obesity who were offered 
their choice of surgical or intensive 
medical treatment (n = 1,888) at a 
publicly funded tertiary care obesity 
center in Norway.

Outcomes differences between the 
groups were dramatic. Subjects who 
chose surgical treatment were twice 
as likely to go into hypertension 
remission, four times less likely to 
develop new onset hypertension, and 

four times more likely to experience 
remission of diabetes than medically 
treated subjects. Although surgical 
intervention was not without adverse 
effects, including a difficult-to-ex-
plain modest increased incidence of 
depression, metabolic benefits were 
consistent and enduring. The evi-
dence of the advantages of bariatric 
surgery over medical management 
continues to accrue.  n

Biomarkers for Tight 
Control of Crohn’s  
Disease

SOURCE: Colombel JF, et al. Lancet 
2018;390:2779-2789.

Colombel et al investigated the 
effect of including biomark-

ers, in addition to clinical signs 
and symptoms, for management of 
Crohn’s disease. This multinational 
study enrolled patients with Crohn’s 
disease into an open-label study with 
two treatment arms: tight control 
(i.e., intensification of treatment 
based on clinical signs and symp-
toms, as well as optimization based 
on levels of C-reactive protein and 
fecal calprotectin) vs. clinical man-
agement (treatment intensification 
based on symptoms/signs of disease 
activity alone).  Main treatments in-
cluded prednisone, adalimumab, and 
azathioprine. The primary endpoint 
was mucosal healing with absence of 
deep ulcers at 48 weeks.

A statistically significantly greater 
proportion of subjects in the tight 
control group achieved the primary 
endpoint than the clinical manage-
ment group (46% vs. 30%), while 
adverse effects and dropouts were 
similar between the two groups. The 
authors suggested that treatment 
escalation based on the combina-
tion of clinical symptoms with 
biomarkers produces more favorable 
outcomes.  n
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ECG Review
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What Can Be Said With LBBB?
The ECG in the figure below was obtained from a patient with new-onset chest pain. It was interpreted as showing complete left 
bundle branch block (LBBB). Thus, the provider reasoned that “it is impossible to tell if anything acute is going on because there 
is LBBB.” Do you agree with that assessment?

In the past, clinicians believed one could not diagnose an acute 
ST-elevation myocardial infarction (STEMI) in the presence of 
LBBB. This notion has been refuted completely. Although it of-
ten will be more difficult to diagnose acute ischemia/infarction 
in a patient with chest pain who presents in complete LBBB, 
in a surprising number of such patients, there will be at least a 
strong suggestion on the initial ECG of acute STEMI despite 
the presence of underlying LBBB.

The rhythm is sinus. The QRS complex is wide (≥ 0.12 sec-
ond), and the QRS morphology is consistent with complete 
LBBB because there is a predominantly positive complex in 
lateral leads I and V6 and a predominantly negative QRS in 
lead V1. That said, several features are distinctly atypical for 
simple LBBB. These include the following:

Septal Q waves are present in lateral leads I and aVL. Because 
development of LBBB alters the direction of initial septal acti-
vation, which no longer can proceed from left to right, there 
never normally should be a septal Q wave in a lateral lead 
when there is uncomplicated LBBB. The prominent Q waves 
in leads I and aVL of this tracing leave little doubt that infarc-
tion has occurred at some point.

There is ST segment coving and primary ST elevation in lead 
aVL. This shouldn’t be seen with typical LBBB. The most reli-
able way to recognize acute STEMI that occurs in association 
with LBBB is by the presence of frank ST elevation in a lead 
that should not show ST elevation. While it is challenging to 
determine if the anterior ST elevation seen in the figure is a re-
sult of LBBB or acute anterior STEMI — because there often is 

some normal ST elevation in anterior leads with simple LBBB 
— there should not be ST elevation in lateral or inferior leads.

There are reciprocal ST-T wave changes in each of the inferior 
leads. We know the inferior ST-T wave changes that are seen 
here are likely to be both real and acute because these inferior 
ST-T wave changes are a “mirror image” reflection of the ST-T 
wave in lead aVL. This reciprocal change picture should not be 
seen with uncomplicated LBBB.

The final abnormality occurs in the chest leads and is subtle 
but it supports the above limb lead findings. That is, the ST 
segments in leads V5 and V6 are coved and manifest a dispro-
portionate amount of J-point ST depression (considering the 
modest amplitude of the R wave in these leads). This abnormal 
shape of the ST-T wave extends to lead V4.

In a patient with new-onset chest pain, the combination of 
these findings should suggest an acute evolving STEMI until 
proven otherwise despite the presence of underlying LBBB. 
Clearly, it would help to examine a prior ECG on this patient 
to clarify whether the LBBB is new and whether the above 
noted changes are acute. But in the absence of a comparison 
tracing, the history of new chest pain in this patient whose 
ECG shows LBBB with inappropriate lateral Q waves and 
primary ST-T wave changes despite the LBBB should strongly 
suggest acute STEMI with need for immediate evaluation and 
reperfusion therapy until proven otherwise. For more infor-
mation about and further discussion on this case, please visit: 
http://bit.ly/2DDk4Ei.
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