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Abstract

The new position statement of the American Diabetes
Association and the European Association for the Study
of Diabetes on the management of type 2 diabetes
mellitus represents a paradigm shift in our understand-
ing of antidiabetic treatment. It emphasises the ne-
cessity to individualise management based on patient
needs. Glycaemic targets should also be pursued on an
individualised basis. New therapeutic combinations are
discussed, and the uncertainty surrounding the ideal
choice is acknowledged. Above all, it is the mindful and
experienced clinician who will implement the best avail-
able evidence towards flexible and efficacious treat-
ment. Some areas of uncertainty may ensue, but it is
expected that the new position statement will improve
patient healthcare and treatment satisfaction. This now
remains to be seen in practice.

© 2012 Baishideng. All rights reserved.
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INVITED COMMENTARY ON HOT
ARTICLES

We read with great interest the recent article by Inzucchi
et al" providing the new position statement of the Amer-
ican Diabetes Association and the European Association
for the Study of Diabetes on the management of type 2
diabetes mellitus (T2DM). This new consensus statement
is very important, because it represents a paradigm shift
in seven issues and is, thereby, anticipated to induce con-
siderable progtess in these ateas.

This the first, to the very best of our knowledge, con-
sensus statement emphasising the need to individualise
treatment, based on patient preferences and characteris-
tics. The pivotal role of individualisation is characteristi-
cally expressed in the title describing this approach as
“patient—centered”m. For example, in patients less willing
to perform multiple daily blood glucose monitoring at
home, the clinician may consider a slightly less intensive
regimen, which is, at the same time, safer in terms of
hypoglycemia. Similarly, patients with virtually no meals
during daytime and a large dinner may respond well to
meglitinide or an injection of premixed insulin at dinner.
Individualised therapeutic decisions should also pay at-
tention to age, weight, comorbidities, and, possibly, gen-
der and racial/ethnic differences'’. In this way, the need
for improved guidelines incorporating patient character-
istics™ is realised at last. Such individualised approach
would also ensure improved patient empowerment, in
accordance with the chronic care model™. Arguably, the
closer collaboration between patient and physician may
be expected to achieve optimal results in a fashion similar
to that shown for type 1 diabetes'.

Secondly, in close relationship with individualised
healthcare, comes the choice of glycaemic targetsm. In-
deed, it has now been realised that caution is needed to

September 15, 2012 | Volume 3 | Issue 9 |



avoid too precipitous glycaemic control in subjects with
established cardiovascular disease™. Likewise, prudence is
needed in patients with long diabetes duration, poor life
expectancy and/or a heavy burden of comorbidities'!. Tn
this context, the new position statement provides clear
suggestions as to which patients should be more inten-
sively and which less stringently treated. Specifically, strict-
er glycaemic control is advised, among others, for patients
with short diabetes duration, longer life expectancy, as well
as absence of unrelated comorbidities and/or vascular
complications, whereas less stringent control is advocated
for those with the opposite profile'. More importantly,
the clinician is encouraged to assess every patient on an
individualised basis and, dependent on his characteristics as
outlined above, place him on a scale between the strictest
and least stringent therapeutic targetsm. At the end of the
day, this new approach emerges as the most clinically wise,
because it pays tribute to patient uniqueness, and guides
patient and physician alike towards treatment flexibility.

Impressively, the new consensus acknowledges that
very little is known in terms of which oral agent is the
best add-on treatment to metformin'". Likewise, in the
event of metformin intolerance, it is unknown which
agent had best be used as monotherapy'. This recogni-
tion has duly replaced the older distinction between bet-
ter and less well studied therapeutic alternatives” and
provides freedom of choice to the clinician. Certainly, in
everyday clinical practice it is not always easy to predict
which antidiabetic drug will be the most efficacious in the
individual patient, and randomised trials are no safe guide
in this endeavour, because they provide general truths
that do not necessatily apply to the patient in questionm.

Moreover, the new statement suggests that triple oral
combination therapy may be attempted in some patients'.
This is important because it corresponds to therapeutic
choices commonly used in clinical routine, especially in
patients reluctant to embark on insulin. The treatment al-
ternative based on three oral agents had hitherto not been
approved by existing guidelines, and so its suggestion can
be viewed with relief.

A fifth change is that pre-mixed insulin is mentioned
as an acceptable, more convenient but less flexible, treat-
ment modality”. The premixed insulin regimen may suit
patients who eat regularly and cannot easily cope with a
more complex regimen'". Again, such treatment scheme
had not been proposed at all by the prior version; and
this represents important progress in our understand-
ing of the complexity and suppleness inherent in insulin
therapy. As stated in the consensus, any insulin is effica-
cious in reducing plasma glucose and HbAic and may, to a
variable degree depending on insulin type, be related with
some weight gain and/or hypoglycemiam. Initiation of
basal insulin analogues with subsequent addition of rapid-
acting insulin analogues at mealtimes is by far the safest
and the most precise and flexible regimen"! to be widely
used, but there is some evidence that one may, in selected
patients, start and intensify treatment with premixed insu-
lins as well™, which should not be entirely ignored.
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In addition, the new combination therapy includ-
ing injectable GLP-1 agonists and basal insulin is now
described as a meaningful optionm. This regime has the
advantages of adequate basal coverage by insulin with si-
multaneous post-prandial effect by the GLP-1 agonist, as
well as the potential for some weight loss™. and it merits
further clinical exploration.

Finally, this document clearly emphasises the increas-
ing complexity of antidiabetic treatment options with the
ever-rising role of thoughtful clinicians in their imple-
mentation'. The authors acknowledge that the new posi-
tion statement is less prescriptive and algorithmic than
the previous one. Current evidence must be thoroughly
evaluated, and its limitations should not be overlooked.
Clinicians are given freedom to judge on their own what
is best in every single patient, and their expertise is called
upon as an aid in this enterprisem. This is a clinical mes-
sage of vast importance. Indeed, some medications may
be withdrawn and others come to the market, but expert
clinical judgement will triumphantly survive such chang-
es. What should by all means prevail is the inspiration to
combine the best available evidence with clinical judge-
ment suited to every situation, so that patients benefit, or,
as the poet Dylan Thomas wrote, “Though lovers be lost,
love shall not™"".

Given these inspiring changes, it now remains to see
how they will translate into practice. Will the diabetes
community respond to this challenge and seize the op-
portunity to improve treatment? It is likely that some un-
certainty may arise, granted that no absolute therapeutic
suggestion is offered. This uncertainty needs to be over-
come by carefully examining the potential of therapeutic
alternatives in everyday clinical situations. Every experi-
enced clinician should be encouraged to pursue the new
approach in order to find out its strengths and limitations.
Of further concern, the new position statement may not
be very helpful in primary healthcare. At this healthcare
level, a more concrete guide to antidiabetic treatment
might be appropriate. Nonetheless, primary care physi-
cians should also comprehend the fundamental principles
of the new approach and realise that treatment should,
ideally, be tailored to patients’ attributes and needs. If a
more explanatory algorithm based on the new principles
is needed, there will be time to write it.

In conclusion, the new position statement of the
American Diabetes Association and the European Asso-
ciation for the Study of Diabetes on the management of
T2DM reflects important progress in our understanding.
Therefore, the authors expect that it will encourage more
flexible and efficacious patient healthcare, thereby con-
tributing to improved treatment satisfaction. The benefi-
cial effect of these promising improvements remains to
be seen in the near future.
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Abstract

AIM: To investigate efficacy and safety of vildagliptin
compared to other oral antidiabetics in clinical practice
in Germany.

METHODS: In this prospective, open, observational
study, patients with type 2 diabetes mellitus (T2DM)
previously on oral monotherapy were selected by their
treating physician to receive either vildagliptin add-
on to metformin (cohort 1), vildagliptin + metformin
single-pill combination (SPC) (cohort 2) or another
dual combination therapy with oral antidiabetic drugs
(OADs) (cohort 3). According to routine clinical practice,
interim examinations occurred every 3 mo: at base-
line, after approximately 3 mo and after approximately
6 mo. Parameters documented in the study included
demographic and diagnostic data, history of T2DM,
data on diabetes control, vital signs, relevant prior and
concomitant medication and disease history. Efficacy
was assessed by changes in HbAlc and fasting plasma
glucose (FPG) 3 mo and 6 mo after initiation of dual
combination therapy. Safety was assessed by adverse
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event reporting and measurement of specific labora-
tory values (serum creatinine, total bilirubin, alanine
aminotransferase, aspartate aminotransferase, creatine
kinase).

RESULTS: Between October 2009 and January 2011, a
total of 3881 patients were enrolled in this study. Since
47 patients were withdrawn due to protocol violations,
3834 patients were included in the statistical analysis.
There were no relevant differences between the three
cohorts concerning age, body weight and body mass
index. Average diabetes duration was approximately
6 years and mean HbAlc was between 7.6% and 7.9%
at baseline. Antidiabetic treatment was recorded in 3648
patients. Patients were treated with vildagliptin add-on
to metformin (7 = 603), vildagliptin + metformin (SPC) (n
= 2198), and other oral OADs including combinations of
metformin with sulfonylurea (7 = 370), with glitazones (7
= 123), other dipeptidyl peptidase-4 inhibitors (7 = 99).
After 6 mo of treatment, the absolute decrease in HbAlc
(mean £ SE) was significantly more pronounced in pa-
tients receiving vildagliptin add-on to metformin (-0.9%
+ 0.04%) and vildagliptin + metformin (SPC) (-0.9% +
0.03%) than in patients receiving other OADs (-0.6%
= 0.04%; P < 0.0001). In addition, significant cohort
differences were observed for the improvement in FPG
after 6 mo treatment (vildagliptin add-on to metformin:
-291 mg/L *+ 18.3 mg/L; vildagliptin +metformin (SPC):
-305 mg/L + 9.6 mg/L; other antidiabetic drugs: -209
mg/L £+ 14.0 mg/L for (P < 0.0001). Moderate decreases
in body weight (absolute difference between last control
and baseline: mean + SE) were observed for patients
in all cohorts (vildagliptin add-on to metformin: -1.4 kg
+ 0.17 kg; vildagliptin + metformin (SPC): -1.7 kg +
0.09 kg; other OADs: -0.8 kg = 0.13 kg). No significant
differences in adverse events (AEs) and other safety
measures were observed between the cohorts. When
performing an additional analysis by age (patients < 65
years vs patients = 65 years), there was no relevant dif-
ference in the most common AEs between the two age
groups and the AE profile was similar to that of the over-
all patient population.

September 15, 2012 | Volume 3 | Issue 9 |
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CONCLUSION: Clinical practice confirms that vilda-
gliptin is an effective and well-tolerated treatment in
combination with metformin in T2DM patients.

© 2012 Baishideng. All rights reserved.

Key words: Observational study; Combination therapy;
Vildagliptin; Metformin; Type 2 diabetes

Blither M, Kurz I, Dannenmaier S, Dworak M. Efficacy and
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study. World J Diabetes 2012; 3(9): 161-169 Available from:
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is one of the most
common non-communicable diseases worldwide and will
be one of the most challenging health problems in the
21st century'. Tt is estimated that the world prevalence
of diabetes among adults (aged 20-79 years) will be 7.7%,
affecting 439 million adults, by 2030, Thus, in addition
to preventive measures such as lifestyle changes, effective

and safe treatments are necessary to manage T2DM.

So far, metformin has been recommended by the
American Diabetes Association” and is widely used as
the first-line antidiabetic drug of choice”. However,
progression of the underlying pathogenetic factors de-
spite metformin treatment in T2DM patients frequently
requires additional glucose lowering drugs[sl. Thus, the
treatment of T2DM has moved towards combining
metformin with other drugs with a different mechanism
of action. Oral antidiabetic medications which can be
used in combination with metformin or alone include
dipeptidyl peptidase-4 (DPP-4) inhibitors, which act
by improving a- and B-cell sensitivity to glucose vz in-
creasing concentrations of active GLP-1" Vildagliptin
is a DPP-4 inhibitor which has been shown to improve
glycemic control (without the weight gain and hypogly-
cemia) in combination with metformin'. In an extensive
clinical study program, vildagliptin has been shown to be
an efficacious and safe treatment both as monotherapy
and in combination with metformin®™"". When studied in
comparison to the respective monotherapy treatments,
combinations of vildagliptin and metformin provided
supetior efficacy while still showing a comparable overall
tolerability profile and a low risk of hypoglycemiam’m.

Evidence on the efficacy and safety of vildagliptin
has been obtained from clinical studies, which were
usually conducted in a restricted and highly regulated
environment and may, thus, not necessarily reflect the
everyday reality of diabetes management. Observational
studies have been suggested as a tool complementing
randomized controlled trials to investigate efficacy and
safety of treatment strategies under conditions of clinical

practice!'”. Observational studies are important for the
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detection of rare or late adverse effects of treatments or
insights into the efficacy in daily medical practicem’]sl.

To gain more information about the real-life situation
in the treatment of type 2 diabetes with vildagliptin in Ger-
many, we have performed this large observational study
“Pill burden and compliance in type-2 diabetic patients
treated with vildagliptin (PROVIL). The aim of this study
was to investigate the therapeutic efficacy, safety and the
pill burden of a combination therapy of vildagliptin with
metformin (vildagliptin add-on to metformin, GALVUS®,
referred to as “vildagliptin add-on to metformin”) or a
fixed combination therapy of vildagliptin and metformin
[EUCREAS®, referred to as “vildagliptin + metformin
single-pill combination (SPC)”’| compared to other oral an-
tidiabetic drugs (OADs) in routine medical practice.

MATERIALS AND METHODS

Study design

The PROVIL study was conducted as open, observational
multi-center study between October 2009 and January
2011 in practices of 867 general practitioners and internists
in Germany. The study was registered in accordance with
§ 67 (6) German Drug Law (Arzneimittelgesetz, AMG)
and conducted according to the applicable regulatory
requirements and recommendations. As far as possible
within the setting of an observational, non-interventional
trial, this study was conducted in accordance with ICH-
GCP. For all included patients written informed consent
for documentation was obtained. The participating physi-
cians received a compensation for the documentation of
each patient in accordance with the official scale of physi-
cians’ fees(Gebiihrenordnung fiir Arzte, GOA). The study
was approved by the Ethics committee at the University of
Leipzig. Participation in this study did not affect individual
treatment according to medical needs of the patients. The
procedures and decisions of the physicians were not influ-
enced and the frequency and scope of examinations was to
be according to practice routine. Additional examinations
exceeding the usual scope were not required.

Study population

A total of 3881 patients were enrolled in 867 prac-
tices (Figure 1). Patients of either sex with T2DM who
had the following criteria were included into this non-
interventional study: patients who had received oral
monotherapy, whose T2DM was considered inadequately
controlled by this therapy by the physician and for whom
the physician, thus, decided a therapy with vildagliptin
add-on to metformin, vildagliptin + metformin SPC or
another dual combination therapy with OADs. Since this
was an observational study, all patients were treated based
on routine clinical practice. No specific exclusion crite-
ria did apply. To obtain a sufficient number of patients
for the individual treatment cohorts, this study aimed to
document patients on vildagliptin add-on to metformin
(cohort 1) and vildagliptin + metformin SPC (cohort 2)
vs other OADs (cohort 3).
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3881
enrolled and
documented
47 withdrawn
32 lost to follow-up
11 no informed consent
8 non-compliance with protocol
3834 4 refusal of source data verification
included into statistical
analysis
603 2198 847 186
Vildagliptin Vildagliptin + Other not
add-on Metformin OADs assigned
Metformin (SPC)

Figure 1 Study flow chart. Patient flow throughout the study. In total 3881
patients fulfilled the in- and exclusion criteria and were enrolled into the study.
3834 patients completed the study and were included into the statistical analy-
sis. OADs: Oral antidiabetic drugs; SPC: Single pill combination.

Study design and assessments

The study duration was about 6 mo. According to routine
practice, interim examinations were expected so that pa-
tients were evaluated three times: at baseline (first visit),
after approximately 3 mo and after approximately 6 mo.
Parameters documented in the study included demo-
graphic and diagnostic data, history of T2DM, data on
diabetes control independent of this study and according
to the summary of product characteristics (SmPC) and
laboratory parameters [HbAlc, fasting plasma glucose
(FPG), serum creatinine, total bilirubin, alanine amino-
transferase (ALT), aspartate aminotransferase (AST),
creatine kinase], vital signs, relevant prior and concomi-
tant medication and diseases were documented. After 3
and 6 mo weight, measurements on diabetes control and
laboratory parameters independent of this study and ac-
cording to the SmPC, as well as vital signs were repeated.
In addition, changes in antidiabetic therapy, premature
discontinuation, and occurrence of adverse events (AEs)
were documented. After 6 mo, efficacy and tolerability
of the oral dual antidiabetic combination therapy was as-
sessed by the treating physician and continuation of oral
dual antidiabetic therapy was recorded.

Since only OADs were allowed in this trial, no daily
blood glucose measurement was needed based on the
SmPC. We did not include additional blood glucose mea-
surements in this observational study setting to reflect
real life clinical practice.

The data in all documentation forms were examined for
their plausibility by the data management department. Ad-
ditionally, for a defined percentage (2%, i.c., 28 centers in
line with common practice in Germany"®) randomly cho-
sen study centers, the documentation forms were compared
with the source documents duting on-site monitoring,

Statistical analysis
According to the predefined statistical analysis plan, the
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statistical evaluation was carried out using basic descrip-
tive statistical methods and was interpreted in an exploz-
ative way. The difference in AE incidences between the
cohorts was tested by a Chi-square test and the changes
in HbAlc and fasting blood glucose were tested by a
Kruskal Wallis test. Insofar as statistical procedures were
used their results are to be understood as being desctip-
tive not confirmatory. The statistical evaluation was cat-
ried out using SAS® Version 9.2 for Windows, (SAS Insti-
tute, Cary, NC). Patients who discontinued treatment for
any reason and for whom no further data were available
after the baseline visit were not included in the analysis.

RESULTS

Exposure
A total of 3881 patients were enrolled into this study. Of
these, 3834 were included in the statistical analysis as 47
patients were withdrawn (Figure 1). About 2801 patients
received vildagliptin either as vildagliptin add-on to met-
formin (7 = 603) or vildagliptin + metformin (SPC) (» =
2198). 847 patients had received other OAD combination
therapies. For 186 patients assignment to one of these
three cohorts was not possible, due to inconsistent co-
hort information documented by the treating physician.
The most common daily dose in the vildagliptin add-on
to metformin cohort was 100 mg (50 mg bid) vildagliptin
and 2000 mg metformin (20.2% of patients), followed by
50 mg (50 mg qd) vildagliptin and 1000 mg metformin
(15.6%) and 50 mg (50 mg qd) vildagliptin and 2000 mg
metformin (13.1%). The vildagliptin + metformin (SPC)
cohort daily dose at the initial visit was 50 mg/850 mg
twice a day in 31.8% of the patients and 50 mg/1000 mg
twice a day in 63.9% of patients.

Demography

There were no significant differences between the 3
treatment cohorts concerning age, body weight and BMI
(Table 1). On average, patients had been diagnosed with
T2DM for about 6 years and the mean HbAlc was be-
tween 7.6% and 7.9% at baseline.

In all three cohorts, the most common concomitant
medication given at baseline in addition to any anti-dia-
betic medication was medication for the cardiovascular
system (in 66.2% to 73.2%) followed by medication for
the musculoskeletal system (in 23.1% to 24.6% of pa-
tients), for the alimentary tract and metabolism (in 20.3%
to 25.6% of patients), for the blood and blood forming
organs (in 19.2% to 21.2% of patients), and for the ner-
vous system (in 19.0% to 22.9% of patients).

The OAD therapy used during the study course is
summarized in Table 2. Apart from vildagliptin add-on to
metformin and vildagliptin + metformin (SPC), patients
in this study received combinations of metformin with
sulfonylurea (7 = 370), with glitazones (#» = 123) or other
DPP-4 inhibitors (7 = 99).

Efficacy
The efficacy of vildagliptin add-on to metformin, vilda-

September 15, 2012 | Volume 3 | Issue 9 |



Bliiher M et a/. Real life diabetes treatment with vildagliptin

Table 1 Baseline demographic and clinical characteristics

Vildagliptin add-on to metformin Vildagliptin + metformin (SPC) Other OADs
n mean *+ SD n mean # SD n mean + SD
or n (%) or n (%) or n (%)
Sex
Male 338 (56.1) 1247 (56.7) 436 (51.5)
Female 263 (43.6) 938 (42.7) 404 (47.7)
Age (yr)
Total 578 63.0+11.1 2115 62.4+10.6 819 63.2+11.0
Male 324 62.1+10.8 1200 61.4 +10.2 422 62.5+11.0
Female 252 64.1+115 902 63.7+11.0 392 64.0+£11.0
Weight (kg)
Total 601 89.3+16.8 2183 90.6 +17.5 836 87.9+16.5
Male 337 93.7+16.3 1239 95.1+17.0 432 923 +15.6
Female 262 83.7+15.7 931 84.6+16.3 397 83.0+16.0
BMI (kg/m?)
Total 601 30.6+53 2181 31.1+55 836 30.3+52
Male 337 304+5.0 1239 30.7+5.1 432 29.8+4.7
Female 262 309+5.6 929 31.6+6.0 397 30.8+5.6
Underweight/normal weight (BMI < 25) 70 (11.6) 174 (8.0) 90 (10.8)
Overweight/obese (BMI = 25) 531 (88.4) 2007 (92.0) 746 (89.2)
Mean (Median) duration of type I 556 6.2+53 2010 62+51 588 59+52
diabetes mellitus (yr) (median: 5.0) (median: 5.0) (median: 4.5)
<1 78 (14.0) 235 (11.7) 93 (15.8)
=1land <5 197 (35.4) 771 (38.4) 215 (36.6)
=5 281 (50.5) 1004 (50.0) 280 (47.6)
HbAlc (%) 597 78+12 2186 79+13 832 76+1.2
<6.5 43 (7.2) 150 (6.9) 91 (10.9)
=6.5and <7.5 222 (37.2) 747 (34.2) 357 (42.9)
=75and <10 300 (50.3) 1119 (51.2) 353 (42.4)
=10 32 (5.4) 167 (7.6) 31 (3.7)
Fasting plasma glucose (mg/dL) 560 158.6 +47.2 2091 160.4 +£49.0 797 151.3 £46.5
Serum creatinine (umol/L) 552 82.4+21.4 2053 82.2+19.0 769 8444228

The number of patients (1) given in this table constitutes the number of patients who had data available for the respective parameters and thus differ from
the number of patients in the cohorts given in Figure 1. BMI: Body mass index; HbAlc: Glycosylated hemoglobin; OADs: Oral antidiabetic drugs; SPC:

Single pill combination.

gliptin + metformin (SPC) and other antidiabetic drugs
was assessed by changes in HbAlc and FPG.

HbATlc values significantly decreased in all 3 treatment
cohorts after 3 and 6 mo of treatment [mean + SE after
6 mo: vildagliptin add-on to metformin -0.9%  0.04%;
vildagliptin + metformin (SPC): -0.9% * 0.03%; other
OAD -0.6% % 0.04% (Figure 2A)]. Using a Kruskal-Wallis
test, pairwise cohort compatisons showed statistically sig-
nificant differences comparing vildagliptin add-on to met-
formin and vildagliptin + metformin (SPC) to the other
OADs cohort both at 3 mo and at 6 mo (all P < 0.0001).

FPG concentrations decreased significantly in all 3 co-
horts after 3 and 6 mo of treatment compared to baseline
[mean * SE after 6 mo: vildagliptin add-on to metformin:
-291 mg/L £ 18.3 mg/L; vildagliptin +metformin (SPC):
-305 mg/L £ 9.6 mg/L; other OADs: -209 mg/L. + 14.0
mg/L (Figure 2B)]. Patients teceiving vildagliptin add-on
to metformin and vildagliptin + metformin (SPC) showed
a significantly greater reduction in FPG both after 3 and
6 mo than patients receiving another dual combination
therapy with OADs (all P < 0.0001).

The absolute changes in HbAlc between baseline
at 6 mo were more pronounced for vildagliptin add-on
to metformin and vildagliptin + metformin (SPC) than
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for the other OADs (Figure 2C). A Kruskal-Wallis test
showed that the differences between vildagliptin add-on
to metformin and metformin in combination with the
respective other substance were statistically significant at
6 mo (sulfonylureas: P < 0.0001; glitazone: P < 0.0001;
other incretin-based therapies: P = 0.0327; and other sub-
stances: P = 0.0020). Similar differences were observed
for the comparison between vildagliptin + metformin
(SPC) and metformin in combination with other sub-
stances (sulfonylureas: P < 0.0001; glitazone: P < 0.0001;
other incretin-based therapies: P = 0.0046; and other
substances: P < 0.0001).

Decrease in FPG was more pronounced in the co-
horts treated with vildagliptin add-on to metformin
and vildagliptin + metformin (SPC) compared to other
OADs (Figure 2D). After 6 mo, statistically significant
differences compared to metformin in combination with
the respective other substances were seen for both vilda-
gliptin add-on to metformin (P: sulfonylureas: P < 0.0001;
glitazone: P = 0.0219; other incretin-based therapies: P =
0.0203; other: P = 0.0078; Kruskal-Wallis test) and vilda-
gliptin + metformin (SPC) (sulfonylureas; P < 0.0001;
glitazone: P = 0.0054; other incretin-based therapies: P =
0.0048; other: P = 0.0004; Kruskal-Wallis test).
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Figure 2 Difference in HbA1c and fasting plasma glucose after 3 and 6 mo of treatment. A: Changes in HbA1c in the vildagliptin add-on to metformin groups and
combined other oral antidiabetic drugs (OADs); B: Changes in fasting plasma glucose (FPG) in the vildagliptin add-on to metformin groups and other OADs; C: Difference
in HbA1c during treatment-vildagliptin add-on to metformin, vildagliptin + metformin [single-pill combination (SPC)] and other antidiabetics (individual substance classes);
D: Difference in FPG during treatment-vildagliptin add-on to metformin, vildagliptin + metformin (SPC) and other antidiabetics (individual substance classes). Statistically
significant difference to vildagliptin add-on to metformin at 6 mo; “Statistically significant difference to vildagliptin + metformin (SPC) at 6 mo. IBTs: Incretin-based therapies.

Table 2 Oral antidiabetic therapy

Type of therapy n (%)
Total number of patients 3648
Metformin + vildagliptin 603 (16.5)
Metformin + vildagliptin (SPC) 2198 (60.3)
Metformin + sulfonylureas 370 (10.1)
Glibenclamide/metformin 96 (2.6)
Glimepiride/ metformin 241 (6.6)
Gliquidone/metformin 1(<0.1)
Nateglinide/metformin 2(0.1)
Repaglinide/metformin 30 (0.8)
Metformin + glitazones 123 (3.4)
Pioglitazone/metformin 99 (2.7)
Rosiglitazone/metformin 24 (0.7)
Metformin + other DPP-4 inhibitors 99 (2.7)
Saxagliptin/ metformin 7(0.2)
Sitagliptin/ metformin 92 (2.5)
Other" 255 (7.0)

'The group “other” also included patients for whom data were document-
ed in this observational study without the physician recording information
on the medication given and patients for whom the physician recorded
only one medication although only patients receiving dual therapy were
to be documented in this study. SPC: Single pill combination; DPP-4: Di-
peptidyl peptidase-4.

In a subgroup analysis of patients with an HbAlc
= 6.5% at baseline, we found that in the vilda-
gliptin add-on to metformin cohort 57.7% and in the
vildagliptin+metformin (SPC) cohort 61.1% had an im-
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Table 3 Change in HbA1c in patients with an HbA1c-value

of = 6.5% at initial visit 7 (%)

Changes Vildagliptin  Vildagliptin Other OADs
add-on to  + metformin
metformin (SPC)
Patients with an HbAlc- n=>553 n=2033 n=741
value of = 6.5% at
initial visit
Patients with improvement 319 (57.7) 1242 (61.1) 336 (45.3)
in HbAlc at the last control
visit compared to baseline
Of these, patients with 140 (25.3) 477 (23.5) 147 (19.8)
HbA1c value of < 6.5%

at the last control visit

OADs: Oral antidiabetic drugs; SPC: Single pill combination.

provement at the last control visit, while only 45.3% of
the patients in the other antidiabetics drugs cohort had
an improvement at this time (Table 3). A total of 25.3%
in the vildagliptin add-on to metformin cohort, 23.5%
in the vildagliptin + metformin (SPC) and 19.8% in the
other OAD cohort even reached an HbAlc of < 6.5% at
the last control visit.

In elderly patients (= 65 years), both HbAlc and FPG
decreased compared to baseline in all three treatment co-
horts. For HbAlc, absolute differences between last con-
trol and baseline were greater in the vildagliptin add-on to
metformin (-0.7% % 0.06%) and the vildagliptin + metfor-
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Table 4 Summary of adverse events 7 (%)

Events
Vildagliptin add-on Vildagliptin + Other OADs
to metformin metformin (SPC)
Total adverse events 77 (100.0) 336 (100.0) 77 (100.0)
Adverse events with suspected causal relationship' 34 (44.2) 151 (44.9) 31 (40.3)
Serious adverse events 20 (26.0) 118 (35.1) 16 (20.8)
Serious adverse events with suspected causal relationship' 1(1.3) 22 (6.5) 6 (7.8)
Most common adverse events (preferred terms)
Glycosylated haemoglobin increased 18 (23.4) 102 (30.4) 26 (33.8)
Blood glucose increased 11 (14.3) 34 (10.1) 6 (7.8)
Blood pressure increased 5 (6.5) 16 (4.8) 9 (11.7)
Blood pressure systolic increased 5 (6.5) 16 (4.8) 7 (9.1)
Treatment noncompliance 4(5.2) 18 (5.4) 1(1.3)
Hypertension 3(3.9) 13 (3.9) 7 (9.1)
Selected hepatic adverse events (preferred terms)
Transaminases increased 0 (0.0) 2 (0.6) 1(1.3)
Alanine aminotransferase increased 0 (0.0) 1(0.3) 0 (0.0)
Aspartate aminotransferase increased 1(1.3) 1(0.3) 0 (0.0)

'Following a conservative approach, in addition to events with definite, likely and possible causal relationship all events with missing

causality assessments or causality indicated as “not assessable” were also classified as events with suspected causal relationship. OADs:

Oral antidiabetic drugs; SPC: Single pill combination.

min (SPC) cohort (-0.8% £ 0.04%) than for other antidia-
betic drugs (-0.5% % 0.04%) in elderly patients. Similarly,
the absolute changes in FPG (mean + SE) were also great-
er in the vildagliptin add-on to metformin (-274 mg/L
+ 26.5 mg/L) and the vildagliptin + metformin (SPC) co-
hort (268 mg/L + 14.3 mg/T) than in the other antidia-
betics cohort (-157 mg/L £ 21.6 mg/L). SAEs and AEs
did not differ from the younger population. There was
only one reported mild hypoglycemic event in the vilda-
gliptin/metformin SPC cohort.

Moderate decreases in body weight (absolute differ-
ence between last control and baseline: mean * SE) were
observed for patients in all cohorts [vildagliptin add-on to
metformin: -1.4 kg = 0.17 kg; median: -1.0 kg; vildagliptin
+ metformin (SPC): -1.7 kg £ 0.09 kg; median: -1.0 kg;
other OADs: -0.8 kg + 0.13 kg; median: 0.0 kg]. There was
no difference in body weight fluctuations between younger
and older patients across all cohorts.

Safety and tolerability
A total of 50 patients (8.3%) in the vildagliptin add-on to
metformin cohort reported 77 AEs, 209 patients (9.5%)
in the vildagliptin + metformin (SPC) cohort experienced
336 AEs and 67 patients (7.9%) in the other antidiabetics
cohort experienced 77 AEs. For the comparison of AE
incidence between the 3 cohorts a XZ test was performed:
there was no statistically significant difference between
the 3 cohorts (P: 0.3185) (Table 4). Only 3 cases of hy-
poglycemic events were reported: “hypoglycemia” in one
patient in the vildagliptin + metformin (SPC) cohort and
“blood glucose decreased” for one patient in the vilda-
gliptin + metformin (SPC) cohort and one patient in the
other antidiabetics cohort.

To assess hepatic safety of the treatments, we ex-
amined the time courses of specified liver laboratory
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parameters (total bilirubin, ALT, AST) and evaluated the
reported hepatic AEs and SAEs. For total bilirubin, ALT,
and AST no relevant changes during the study were seen.
However, laboratory values were missing for a consider-
able percentage of patients (ranging from about 35% of
patients to about 70% of patients depending on cohort
and laboratory value). A total of 129 of 3834 patients
(3.4%) discontinued therapy: 31 of 603 patients (5.1%) in
the vildagliptin add-on to metformin cohort, 73 of 2198
patients (3.3%) in the vildagliptin + metformin (SPC) co-
hort and 21 of 847 patients in the other oral antidiabetics
cohort (2.5%). In the vildagliptin add-on to metformin
and vildagliptin + metformin (SPC) cohort, the most fre-
quent reason for discontinuation was inadequate blood
sugar control (45.2% and 34.2% of patients, respectively),
followed by change of therapy in the vildagliptin add-
on to metformin cohort (38.7% of patients) and by AE
in the vildagliptin + metformin (SPC) cohort (31.5%).
In the other OADs cohort, the most frequent reason for
discontinuation was change of therapy (57.1% of pa-
tients) followed by inadequate blood sugar control (38.1%
of patients).

During the observation period, 4 patients died: 1
patient in the vildagliptin add-on to metformin cohort
(event: lung neoplasm malignant; not related to treat-
ment) and 3 patients in the vildagliptin + metformin
(SPC) cohort (events: convulsion and brain neoplasm,
not related to treatment; cardiac failure, bile duct cancer
and cardiac arrest, not related to treatment; and death,
relationship to treatment not assessable).

When performing an additional analysis by age (pa-
tients younger than 65 years ss patients aged 65 years and
older), there was no relevant difference in the most com-
mon AEs between the two age groups and the AE profile
was similar to that of the overall population.
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DISCUSSION

The present study was conducted to provide real-life data
regarding the safety and efficacy of vildagliptin com-
pared to other OADs in combination with metformin in
the treatment of T2DM. Vildagliptin in a free or fixed
combination with metformin decreased HbAlc and
FPG concentrations to a greater extent than other OAD-
metformin combinations after 3 and 6 mo of therapy
without increasing any AEs or safety parameters. The
results support previous observations from randomized
clinical trials (RCTSs) and provide important information
about the use of vildagliptin and other antidiabetic agents
in clinical practice.

About 3881 patients with T2DM were enrolled into
this study, without triaging the patients by other inclusion
and exclusion criteria, thus reflecting a heterogeneous
patient population as observed in routine clinical practice.
The observed reductions in HbAlc and FPG with vilda-
gliptine are comparable with data from RCTs"’ and sup-
port previous evidence that vildagliptin is effective and
well-tolerated in combination with metformin in T2DM
patients.

The decrease in HbAlc at 6 mo compared to baseline
(-0.9% £ 0.03%) was slightly less in magnitude than that
reported from a large randomized, double-blind, active-
controlled study (-1.1% £ 0.1%) employing similar doses
of vildagliptin and metformin'™. Apart from the different
study design, patients in this RCT had higher baseline
HbAlc values (8.4% % 1.0%) than patients in the pres-
ent study population [vildagliptin + metformin: 7.8% =+
1.2%; vildagliptin + metformin (SPC): 7.9% * 1.3%.
Also, treatment compliance is maximized in clinical trials,
since patients have to follow strict treatment protocols
with frequent follow-up visits and additional patient sup-
port" ™'Y providing another explanation for lower efficacy
outcomes between RCTs and observational studies. Also,
the observed superior reduction in HbAlc and FPG with
vildagliptin when compared to other oral antidiabetic
agents is in agreement with recently published observa-
tional and clinical data”"”,

The overall safety and tolerability of vildagliptin and
the other antidiabetic agents was assessed by AE monitor-
ing and specific laboratory parameters. Especially hepatic
safety has been an area of concern in DDP4-inhibitors' .
To assess hepatic safety in the present study, the time
course of specified liver laboratory parameters was exam-
ined (total bilirubin, ALT, AST). No relevant differences
in hepatic safety parameters were observed during the
study. However, a limitation is that laboratory values were
not available for a considerable percentage of patients
due to the non-interventional nature of this study.

The present safety data are consistent with the results
from a meta-analysis of phase II and Il clinical studies
which indicated that vildagliptin was not associated with
increased risk of hepatic events or hepatic enzyme eleva-
tions indicative of drug-induced liver injury“oj. Similar re-
sults were also seen in a pooled analysis of clinical trials™,
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Hypoglycemia is often the limiting factor in the gly-
cemic management of diabetes. Reported rates of severe
hypoglycemic events in clinical studies vary between
0.4% (ADVANCE)®" and 3.1% per year (ACCORD)™,
In UKPDS the rates of hypoglycemic episodes per year
varied between 0.7% and 2.0% for major hypoglycemic
episodes and between 7.9% and 25.5% for any hypoglyce-
mic episode with the highest incidence in patients treated
with sulfonylureas and insulin'!. Especially in patients
who receive sulfonylureas, the incidence of hypoglycemic
events increases significantly when compared to incretin-
based therapiesm]. Hypoglycemia can be considered a
serious patient safety event with severe health complica-
tions, including dizziness, disorientation, slurred speech,
convulsions, and death™”". Unfortunately, the reporting
rate of hypoglycemic events in clinical practice appears
to be a major problem” ™. In the present observational
study with 3834 analyzed patients only 3 hypoglycemic
events were reported. Since 10.1% of the patients in this
study received sulfonylureas (Table 2), the occurrence of
a higher number of hypoglycemic events should have
been expected in this study. A potential reason for this
may be that many patients in routine practice are unaware
of symptoms of hypoglycemia. Especially older patients
over 05 years of age do not fully recognize the symptoms
of hypoglycemia[zﬂ, an age group that displays 42% of
the current study population. Also, recent data suggest
that despite the risks of untreated hypoglycemia, neatly a
third of patients with T2DM acknowledge that they do
not routinely discuss the condition with their physicianm]
The high risk of hypoglycemia in T2DM patients and the
low awareness of such events requires anti hyperglycemic
treatments with a low risk of hypoglycemic events. There-
fore, the selection of antidiabetic agents by physicians
should consider also other factors beside blood sugar
lowering such as weight gain as well as the potential to in-
duce severe or frequent hypoglycemic events-especially in
patients at a high risk, such as eldetly or renally impaired
patients™,

In general, the majority of the evidence on the ef-
ficacy and safety of antidiabetic therapies stems from
RCTs, which are generally recognized as “gold standard”
for data evaluation. RCTs are fundamentally important in
establishing the efficacy of new agents under optimal con-
trolled conditions in carefully selected patients; however
they are less informative in determining the effectiveness
of a therapy under real-life conditions” . Since RCTs do
not include many practical treatment issues encountered
by the clinician in daily practice and the selected pattici-
pants may not be representative for patients seen in the
real-world clinical environment™", the results may have
limited applicability to patients in everyday reality of dia-
betes management. However, these limitations of RCTSs
are often ignored"”. Therefore, observational studies can
serve as an important addition to the clinician’s resources
by complementing RCT data with information on treat-
ment safety, efficacy, and treatment compliance in patients
under real-life conditions” Especially the larger sample
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size, the broad representation of many heterogeneous
patients and the detection of rare or late adverse effects
represent advantages of observational studies "\,

In summary, the data from the current observational
study show that vildagliptin in combination with met-
formin is a safe and effective antidiabetic treatment for
T2DM patients.

As other studies, also observational studies have inher-
ent limitations™. First, observational studies have the risk
of main selection bias. There were no strictly defined in-
and exclusion criteria beside the contraindications men-
tioned in the SmPC of the respective medications. There-
fore, confounding variables such as co-morbid diseases,
treatment compliance and lifestyle interventions could
affect the results. Also, subjects in the OAD cohort may
have used varying doses of their oral antidiabetic agents
which could affect treatment efficacy. Treatment compli-
ance could have also been a variable between the different
cohorts with impact on efficacy, whereas treatment com-
pliance is maximized in clinical trials, since patients have
to follow strict treatment protocols. However, it could be
assumed that this compliance issue was similar among the
study cohort. Furthermore, the low reporting rate of hy-
poglycemic events in this observational trial could be im-
proved by better patient education, to make patients awate
of the potential implications of hypoglycemic events.
Another often discussed weakness of an observational
study and in fact of every non-randomized study is that
there may be a selection bias because the treating physi-
cian chooses which patients will be treated with which
medication. A major strength of the PROVIL study is the
determination of safety and efficacy parameters in T2DM
patients under real-life conditions. Therapy was adminis-
tered in routine practice and in accordance with the Ger-
man SmPC. This allowed us to collect data in a real-life
situation which provides information on typical patient
characteristics and current treatment approaches and to
obtain information on what is achieved in daily medical
practice in the management of diabetes" ",

In conclusion, the present data suggest that vilda-
gliptin in combination with metformin is a safe and effec-
tive antidiabetic treatment in daily medical practice by sig-
nificantly reducing HbAlc and FPG without an increased
incidence of AEs.
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ry. In previous clinical trials it was shown that the dipeptidyl peptidase-4 (DPP-4)
inhibitor vildagliptin with and without metfomin can significantly reduce HbA1c
without significant hypoglycemic events and weight gain. However, evidence on
the efficacy and safety of vildagliptin has been obtained from clinical studies,
which were usually conducted in a restricted and highly regulated environment
and may, thus, not necessarily reflect the everyday reality of diabetes manage-
ment. Observational studies have been suggested as a tool complementing
randomized controlled trials to investigate efficacy and safety of treatment strat-
egies under conditions of clinical practice.

Research frontiers

DPP-4 inhibitors are an established treatment for T2DM. Numerous clinical
studies showed that DPP-4 inhibitors are efficacious in treating hyperglycemia
and well tolerated without hypoglycemia and weight gain. However, data from
real clinical practice are lacking.

Innovations and breakthroughs

This is the first observational multi-center study that examines safety and ef-
ficacy of vildagliptin in combination with metformin in real life clinical practice in
Germany.

Applications

This study confirms that vildagliptin in combination with metformin is a safe
and efficacious antidiabetic treatment in daily medical practice by significantly
reducing HbA1c and fasting plasma glucose without an increased incidence of
adverse events.

Terminology

HbA1c: Glycated hemoglobin is a form of hemoglobin that is measured primarily
to identify the average plasma glucose concentration over prolonged periods of
time. It is formed in a non-enzymatic glycation pathway by hemoglobin’s expo-
sure to plasma glucose. The 2010 American Diabetes Association Standards of
Medical Care in Diabetes added the A1c = 48 mmol/mol (= 6.5%) as another
criterion for the diagnosis of diabetes.
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This is a very nice report of an observational study with vildagliptin in combina-
tion with metformin for the management of T2DM.
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Abstract

Insulin resistance has been well documented in criti-
cally ill patients. Adequate blood sugar control has
been associated with better wound healing, and better
outcomes in selected patient populations. Chromium is
an essential component of human diet. It is believed to
affect changes in glucose uptake. Several studies have
shown beneficial effects of oral chromium in diabetic
patients with insulin resistance, but role of intravenous
chromium infusion has not been completely evaluated.
We present a case of extreme insulin resistance in a
62-year-old woman with history of diabetes who suf-
fered a cardiac arrest and respiratory failure, leading
to aspiration pneumonia and septic shock requiring
greater than 7000 units of insulin over a period of 12 h
which was successfully treated with intravenous chro-
mium replacement.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hypetglycemia and insulin resistance has been described
in the critical care literature!"”. Evidence has suggested
tight blood sugar control in the critically ill patients, spe-
cifically surgical intensive care unit (ICU) patients, may
improve outcomes in these patientsm. Hyperglycemia has
been associated with increase in cytokines and counter-
regulatory hormones which, in turn, lead to insulin resis-
tance’”. An increase in insulin resistance has also been de-
scribed in patients with sepsis, renal failure, and a variety
of critical illnesses™"".

Chromium is a trace element which plays an im-
portant role in carbohydrate, protein and lipid metabo-
lism™"". There have been several studies which have
shown improvement in blood sugar control with the ad-
dition of extrinsic chromium!"™*. In addition, chromium
has shown to improve the insulin sensitivity. This agent’
s resulting decrease in insulin resistance, increases low
density lipoprotein cholesterol, decreases high density
lipoprotein cholesterol, increases body fat mass, and de-
crease in lean body mass. We present a case of a patient
with septic shock and severe insulin resistance, in whom
intravenous chromium was utilized with good clinical re-
sults.

CASE REPORT

A 62-year-old Caucasian woman with a past medical his-
tory of diabetes mellitus, coronary artery disease and
hypercholesterolemia was brought to the emergency de-
partment after suffering a witnessed cardiac arrest. Initial
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Figure 1 Chest X-ray showing bilateral lung infiltrates.

bystander cardiopulmonary resuscitation was initiated.
The patient was found to be in ventricular fibrillation and
underwent electroshock into normal sinus rhythm and
was then intubated. She was awake and able to follow
simple commands in the ICU while on assisted mechani-
cal ventilation. Chest X-ray revealed bilateral pulmonary
infiltrates and increased vascular markings suggesting a
combination of pulmonary edema and possible aspiration
pneumonia (Figure 1). The patient was observed over the
the next several hours where, despite adequate volume
resuscitation, the patient’s blood pressure would decline,
requiring norepinephrine to keep the systolic blood pres-
sure above 90 mmHg. A pulmonary artery catheter was
placed revealing a cardiac output of 8.2 I./min, a calculat-
ed systemic vascular resistance (SVR) of 424 dynes/cm’,
and a pulmonary capillary wedge pressure of 16 torr. The
findings of high cardiac output and low SVR were con-
sistent with septic shock. Patient white blood cell count
was recorded as 21.4 x 10’ cells/mmS. Approximately
24 h later, the patient’s blood sugar began to increase
above 1500 mg/L, which required initiation of intrave-
nous insulin therapy. After 4 h of insulin administration,
the patient was found to still require 832 units of insulin
pet hour with blood sugar levels above 4000 mg/L. After
7 h on an insulin dtip administered at 832 units/h, the
patient’s blood sugar was still above 4000 mg/L. The
patient was then started on chromium chloride at 3 pg/h
intravenous infusion for 5 h. By the fifth hour of chro-
mium infusion, the patient’s blood sugar was less than
2000 mg/L, and by the sixth hour of the patient was off
insulin, the blood sugar having been determined to be
within normal values (Figure 2).

DISCUSSION

Resistance to insulin has been well documented in the lit-
erature™. The gold standard for measuring insulin resis-
tance is by the insulin clamp test'". Saberi and coworkers
studied the prevalence, incidence and clinical resolution
of insulin resistance in critically-ill patientslsj. They found
that on admission to an ICU, 67% of patients demon-
strated overt insulin resistance, 9.4% of patients had
non-overt insulin resistance, and 24% of patients were
insulin sensitive. During the course of ICU stay, an ad-
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Figure 2 Insulin requirements and corresponding blood sugar levels.

ditional 16% developed overt insulin resistance, leaving
only 10% of critically-ill patients insulin sensitive. These
observations in of themselves highlight the importance
of insulin resistance in critically-ill patients. The ICU stay
is complicated by renal insufficiency in almost 3%-16%
of ICU patients, depending on the population studied"”.
Basi and co-investigators found that glucose concen-
trations among survivors were significantly lower than
among non-survivors throughout the 5-wk study period
(P=10.013)".

The mechanism by which chromium is believed to
affect changes in glucose uptake has been posited by vari-
ous sources. Chromium (II), the trivalent form of the
element, is the elemental form in question, as chromium
demonstrates six (I -VI) naturally occurring valences,
the number of which determines subsequent molecular
forms found in nature. Chromium (Ill) circulates in the
blood bound to transferrin, a transport metal binding
protein usually associated with iron. Four steps character-
ize the autoamplification that characterizes chromium (1II)
effects on insulin bound insulin receptors. Insulin, bind-
ing to insulin sensitive cells, stimulates autophosphoryla-
tion of intracellular B-subunit tyrosine residues, an auto-
catalytic pathway constituting the first step in the classical
cell signaling pathway of insulin. Increased insulin plasma
concentrations are postulated to simultaneously activate
a transient permeability of the cell membrane to chro-
mium (III) which dissociates from transferrin to enter the
cell. The flux of chromium (II) into the cell is captured
by pre-synthesized apocalmodulin proteins present in-
tracellularly. Calmodulin, also referred to in the literature
as low molecular weight chromium binding protein,
strongly binds the free form of chromium (IIl), in a ratio
of 4:1. The calmodulin-chromium complex binds to the
-subunit intracellular portion of the insulin receptor and
further enhances autophosphorylation. The end-result
of the traditionally understood insulin-mediated uptake
of glucose in insulin sensitive cells follows. Following in-
crease in intracellular glucose concentration, insulin con-
centration drops. The affinity for the calmodulin-chromi-
um complex for the insulin receptor is dependent directly
to the concentration of insulin, and calmodulin dissoci-
ates from the insulin receptor. It is then released from the
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cell; however, this loss is of the calmodulin-chromium
complex, rather than of chromium or calmodulin indi-
vidually. This may be understood by the magnitude of
the association constant Kr of approximately 10° MY,
Chromium is an essential component of the human
diet. The Food and Drug Administration proposes a
reference dietary intake of 120 ug/d, whereas the Na-
tional Academy of Science has proposed a daily intake
of 20 ug/d for females and 30 pg/d for males. This, in
contrast to the calculated reference dose of 70 mg/d,
represents an almost 350 fold difference between the
recommended and the safety dose”. There have been
several studies suggesting a beneficial effect of chro-
R 2V example, supplementation with chromium
picolinate, a stable and highly bio-available form of

mium

chromium, has been shown to reduce the risk of car-
diovascular disease and type 2 diabetes™. Existing data
suggests using chromium picolinate supplementation of
at least 200 pg/d. Other studies have suggested higher
doses. Anderson ef al', suggests that a dose of chromium
of 1000 ug/d has a more pronounced effect during a
4 mo trial. Administering a 1000 pg/ d of chromium also
lead to a significant decrease in the HbAlc (glycosylated
hemoglobin) after the second month of treatment. A
follow-up study demonstrated that the effect of chromi-
um supplementation was long lasting™. The long lasting
beneficial effects were also seen with a 500 pg/d dose of
chromium picolinate.

In addition to oral supplementation, chromium sup-
plementation has been a part of multi-trace element for-
mulation in total patental nutrition (TPN), which provides
on average only 10 pg/d. Some authors have suggested
that the high glucose content in TPN also increases the
renal excretion of chromium™. Wongseelashote ez al™
did an observational study on patients with parental chro-
mium supplementation. They found a mixed response to
parental chromium supplementation.

A case of extreme insulin resistance in a cardiothoracic
ICU patient treated with chromium infusion has previously
been described””. That particular patient developed severe
insulin resistance following surgical repair of the thoracic
aorta. Post-operatively, the patient required 2110 units of
insulin over 40 h while receiving vasopressors and gluco-
corticoids. After administration of intravenous chromium
at a rate of 3 pg/h (100 ug elemental chromium chlotide
in 1 L of normal saline infused at 30 mL/h) the patient
had a significant response. The insulin infusion rate was
decreased and 12 h later insulin infusion was stopped.

In the case of our patient, an even more significant
response to chromium intravenous infusion was noted.
Our patient demonstrated an extreme insulin resistance
which responded well to intravenous chromium. This
case also served as a learning model and led us to reas-
sess our protocols for insulin as well as several other pro-
tocols, and emphasizes the need of placing a ceiling on
amount of insulin which a patient can receive. Chromium
has been used orally to improve insulin sensitivity. Its role
in parental infusion has not been evaluated. Our case rep-
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resents the second successful case of improving insulin
sensitivity in a patient with extreme insulin resistance. In
view of an excellent response to blood sugar control with
the addition of chromium, we suggest that future studies
be conducted to study the effect of chromium on insulin
resistance in critically-ill patients.
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World Journal of Diabetes (World | Diabetes, W]D, online ISSN
1948-9358, DOI: 10.4239), is a monthly, open-access (OA), pe
er-reviewed journal supported by an editorial board of 323 exp-
erts in diabetes mellitus tesearch from 38 countries.

The biggest advantage of the OA model is that it provides
free, full-text articles in PDF and other formats for experts and
the public without registration, which eliminates the obstacle that
traditional journals possess and usually delays the speed of the
propagation and communication of scientific research results.

Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between
scientists and the public. As we all know, the significance of the
publication of scientific articles lies not only in disseminating
and communicating innovative scientific achievements and aca-
demic views, as well as promoting the application of scientific
achievements, but also in formally recognizing the “priority” and
“copyright” of innovative achievements published, as well as
evaluating research performance and academic levels. So, to realize
these desired attributes of WJD and create a well-recognized
journal, the following four types of personal benefits should be
maximized. The maximization of personal benefits refers to the
pursuit of the maximum personal benefits in a well-considered
optimal manner without violation of the laws, ethical rules and the
benefits of others. (1) Maximization of the benefits of editorial
board members: The primary task of editorial board members
is to give a peer review of an unpublished scientific article via
online office system to evaluate its innovativeness, scientific and
practical values and determine whether it should be published or
not. During peer review, editorial board members can also obtain
cutting-edge information in that field at first hand. As leaders in
their field, they have priority to be invited to write articles and
publish commentary articles. We will put peer reviewers’ names
and affiliations along with the article they reviewed in the journal to
acknowledge their contribution; (2) Maximization of the benefits
of authors: Since WJD is an OA journal, readers around the
world can immediately download and read, free of charge, high-
quality, peer-reviewed articles from WJD official website, thereby
realizing the goals and significance of the communication between
authors and peers as well as public reading; (3) Maximization of
the benefits of readers: Readers can read or use, free of charge,
high-quality peer-reviewed articles without any limits, and cite
the arguments, viewpoints, concepts, theories, methods, results,
conclusion or facts and data of pertinent literature so as to validate
the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion;
and (4) Maximization of the benefits of employees: It is an
iron law that a first-class journal is unable to exist without first-
class editors, and only first-class editors can create a first-class
academic journal. We insist on strengthening our team cultivation
and construction so that every employee, in an open, fair and
transparent environment, could contribute their wisdom to edit
and publish high-quality articles, thereby realizing the maximization
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of the personal benefits of editorial board members, authors and
readers, and yielding the greatest social and economic benefits.

Aims and scope

The major task of W]D is to report rapidly the most recent results
in basic and clinical research on diabetes including: metabolic syn-
drome, functions of a, B, & and PP cells of the pancreatic islets,
effect of insulin and insulin resistance, pancteatic islet transplanta-
tion, adipose cells and obesity, clinical trials, clinical diagnosis and
treatment, rehabilitation, nursing and prevention. This covers epi-
demiology, etiology, immunology, pathology, genetics, genomics,
proteomics, pharmacology, pharmacokinetics, pharmacogenetics,
diagnosis and therapeutics. Reports on new techniques for treating
diabetes are also welcome.
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The columns in the issues of WJD will include: (1) Editorial: To
introduce and comment on major advances and developments
in the field; (2) Frontier: To review representative achievements,
comment on the state of current research, and propose ditections
for future research; (3) Topic Highlight: This column consists of
three formats, including (A) 10 invited review articles on a hot
topic, (B) a commentary on common issues of this hot topic, and
(C) a commentary on the 10 individual articles; (4) Observation:
To update the development of old and new questions, highlight
unsolved problems, and provide strategies on how to solve the
questions; (5) Guidelines for Basic Research: To provide guidelines
for basic research; (6) Guidelines for Clinical Practice: To provide
guidelines for clinical diagnosis and treatment; (7) Review: To
review systemically progress and unresolved problems in the field,
comment on the state of current research, and make suggestions
for future work; (8) Original Article: To report innovative and
original findings in diabetes; (9) Brief Article: To briefly report
the novel and innovative findings in diabetes research; (10) Case
Report: To report a rare or typical case; (11) Letters to the Editor:
To discuss and make reply to the contributions published in WJD,
or to introduce and comment on a controversial issue of general
interest; (12) Book Reviews: To introduce and comment on quality
monographs of diabetes mellitus; and (13) Guidelines: To introduce
consensuses and guidelines reached by international and national
academic authorities worldwide on basic research and clinical
practice in diabetes mellitus.
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SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.

Biostatistical editing

Statisital review is performed after peer review. We invite an expert
in Biomedical Statistics to evaluate the statistical method used
in the papet, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should be
described when they are used to verify the results; (2) Whether the
statistical techniques are suitable or correct; (3) Only homogeneous
data can be averaged. Standard deviations are preferred to standard
errors. Give the number of observations and subjects (7). Losses
in observations, such as drop-outs from the study should be re-
ported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewersassess any
potential bias, WD requires authors of all papers to declare any
competing commercial, personal, political, intellectual, or religious
interests in relation to the submitted work. Referees are also asked
to indicate any potential conflict they might have reviewing a
particular paper. Before submitting, authors are suggested to read
“Uniform Requirements for Manusctipts Submitted to Biomedical
Journals: Ethical Considerations in the Conduct and Reporting of
Research: Conflicts of Interest” from International Committee of
Medical Journal Editors ICMJE), which is available at: http://www.
icmje.org/cthical_4conflicts.html.

Sample wording: [Name of individual] has received fees for
setving as a speaker, a consultant and an advisory board member for
[names of organizations|, and has received research funding from
[names of organization]. [Name of individual] is an employee of
[name of organization]. [Name of individual] owns stocks and shares
in [name of organization|. [Name of individual|] owns patent [patent
identification and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated clearly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the Wotld Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).
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II

Statement of human and animal rights

When reporting the results from experiments, authors should
follow the highest standards and the trial should comform to Good
Clinical Practice (for example, US Food and Drug Administration
Good Clinical Practice in FDA-Regulated Clinical Trials; UK
Medicines Research Council Guidelines for Good Clinical Practice
in Clinical Trials) and/or the Wotld Medical Association Declaration
of Helsinki. Generally, we suggest authors follow the lead inves-
tigator’s national standard. If doubt exists whether the research
was conducted in accordance with the above standards, the authors
must explain the rationale for their approach and demonstrate
that the institutional review body explicitly approved the doubtful
aspects of the study.

Before submitting, authors should make their study approved
by the relevant research ethics committee or institutional review
board. If human participants were involved, manuscripts must be
accompanied by a statement that the experiments were undertaken
with the understanding and appropriate informed consent of each.
Any personal item or information will not be published without
explicit consents from the involved patients. If experimental animals
were used, the materials and methods (experimental procedures)
section must clearly indicate that appropriate measures were taken to
minimize pain or discomfort, and details of animal care should be
provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Abs-
tract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting
of clinical trials, we endorse the policy of the International Com-
mittee of Medical Journal Editors to refuse to publish papers
on clinical trial results if the trial was not recorded in a publicly-
accessible registry at its outset. The only register now available,
to our knowledge, is http://www. clinicalttials.gov sponsored by
the United States National Library of Medicine and we encourage
all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed atticle to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing,

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/esps/. Authors are highly
recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1948-9358/¢_info_
20100107165233.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online
Submission System may send an email describing the problem to
wijd@wignet.com, ot by telephone: +86-10-85381892. If you submit
your manuscript online, do not make a postal contribution. Repeated
online submission for the same manuscript is strictly prohibited.
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All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must
be typed in 1.5 line spacing and 12 pt. Book Antiqua with ample
margins. Style should conform to our house format. Required
information for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should

be provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Auth-
ors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One
author may be represented from two institutions, for example, Ge-
orge Sgourakis, Department of General, Visceral, and Transplan-
tation Surgery, Essen 45122, Germany; George Sgourakis, 2nd
Surgical Department, Korgialenio-Benakio Red Cross Hospital,
Athens 15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L contributed equally
to this work; Wang CL, Liang I, Fu JE Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang L. and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g., Supported by
National Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should
be provided. Author names should be given first, then author
title, affiliation, the complete name of institution, city, postcode,
province, country, and email. All the letters in the email should be
in lower case. A space interval should be inserted between country
name and email address. For example, Montgomery Bissell, MD,
Professor of Medicine, Chief, Liver Center, Gastroenterology
Division, University of California, Box 0538, San Francisco, CA
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g,
Telephone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]D, reviewers
of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewet in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
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Instructions to authors

Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Uni-
versity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no less than 256 words) and
structured abstracts (no less than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no less than 480
words should accompany each manuscript. Abstracts for original
contributions should be structured into the following sections. AIM
(no more than 20 words): Only the purpose should be included.
Please write the aim as the form of “To investigate/study/...;
MATERIALS AND METHODS (no less than 140 woztds);
RESULTS (no less than 294 words): You should present P values
where appropriate and must provide relevant data to illustrate
how they were obtained, e.g. 6.92 £ 3.86 »s 3.61 £ 1.67, P < 0.001;
CONCLUSION (no mote than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Text

For articles of these sections, original articles, rapid communi-
cation and case reports, the main text should be structured into
the following sections: INTRODUCTION, MATERIALS AND
METHODS, RESULTS and DISCUSSION, and should include
appropriate Figures and Tables. Data should be presented in the
main text or in Figures and Tables, but not in both. The main
text format of these sections, editorial, topic highlight, case
report, letters to the editors, can be found at: http://wwwwijgnet.
com/1948-9358/¢_info_20100107165233.htm.

Illustrations

Figures should be numbered as 1, 2, 3, ez., and mentioned clearly
in the main text. Provide a brief title for each figure on a separate
page. Detailed legends should not be provided under the figures.
This part should be added into the text where the figures are
applicable. Figures should be either Photoshop or Illustrator
files (in tiff, eps, jpeg formats) at high-resolution. Examples can
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf;
http://www.wjgnet.com/1007-9327/13/4891.pdf; http://
www.wignet.com/1007-9327/13/4986.pdf; http://www.
wijgnet.com/1007-9327/13/4498.pdf. Keeping all elements
compiled is necessary in line-art image. Scale bars should be
used rather than magnification factors, with the length of the bar
defined in the legend rather than on the bar itself. File names should
identify the figure and panel. Avoid layering type directly over
shaded or textured areas. Please use uniform legends for the
same subjects. For example: Figure 1 Pathological changes in
atrophic gastritis after treatment. A: ..; B: .; C:..; D: L Er L e
G: ...efe. It is our principle to publish high resolution-figures for the
printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e., and mentioned
clearly in the main text. Provide a brief title for each table.
Detailed legends should not be included under tables, but rather
added into the text where applicable. The information should
complement, but not duplicate the text. Use one horizontal line
under the title, a second under column heads, and a third below
the Table, above any footnotes. Vertical and italic lines should be
omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and P < 0.01.
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Other notes in tables or under illustrations should be expressed as
'E, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ®, o, m, O, A, /\, e«., in a certain
sequence.
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the narration, the coding number and square brackets should be
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e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.crosstef.
org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

Style for journal references
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Statistical data
Write as mean * SD or mean * SE.

Statistical expression

Express 7 test as # (in italics), I test as ¥ (in italics), chi square test as
y* (in Greek), related coefficient as r (in italics), degree of freedom
as v (in Greek), sample number as 7 (in italics), and probability as P (in
italics).
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96 h, blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L;
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volume fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L
formaldehyde, not 10% formalin; and mass fracton, 8 ng/g, ef.
Arabic numerals such as 23, 243, 641 should be read 23243 641.
The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/1948-9358/
g _info_20100107145507.htm.
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mention in the text. In general, terms should not be abbreviated
unless they are used repeatedly and the abbreviation is helpful to
the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSFE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: # time or temperature, ¢ concentration, 4 area, /length,
m mass, 1 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.
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Biology: H. pylori, E coli, ete.
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Science news items should be lawful, ethical, and strictly based on
your original content with an attractive title and interesting pictures.

Publication fee

WD is an international, peer-reviewed, OA, online journal. Articles
published by this journal are distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is propetly cited, the use is non commercial and
is otherwise in compliance with the license. Authors of accepted
articles must pay a publication fee. Publication fee: 600 USD per
article. Editorial, topic highlights, book reviews and letters to the
editor are published free of charge.

September 15, 2012 | Volume 3 | Issue 9 |



	WJDv3i9-Cover.pdf
	WJD-Editorial Board.pdf
	WJDv3i9-Contents.pdf
	158.pdf
	161.pdf
	170.pdf
	WJDv3i9-Acknowledgments.pdf
	WJDv3i9-Meetings.pdf
	WJDv3i9-Instructions to authors.pdf

