nformation

ANroputm ne4YeHus caxapHoro auaoeTta 2 tuna
B CBeTe «rPpaBULEHTPUYECKOMN KOHLenuum»

3’2013

Obesity and Metabolism

Nesur WW.%, A3epaHoBa J1.K.2, dununnos 10.U.?

MenuumHcKui ueHTp AccyTa, Tenb-ABuB, M3paunnb
20rbY HAOKPUHONOIMYECKMIM HayYHbIN LieHTp MuH3apaBa PP, Mocksa, Poccus

Pestome. DnunemMuyeckuii pocT yrcia 00JbHbIX caxapHbIM auadetom 2 Tuna (CI12) Bo BceM MUpe MPOoA0JKaeTCs, HECMOTPSI Ha BCE YCH -
JIMsl, TIPeANPUHAMAEMbIe MEXIYHAPOIHBIM BpauyeOHbIM cO00IecTBOM. I10siBIeHIe HOBBIX JIEKAPCTBEHHBIX CPEICTB HE CITIOCOOCTBYET
cAepXUBaHUIO 3a00J1€BAEMOCTH, YXKECTOUCHNE KPUTEPUEB TMarHOCTUKM OOYCIOBIMBACT CKAYKOOOPA3HbIN MPUPOCT YMCIEHHOCTU
0OJIbHBIX, A TIEPECMOTP OCHOBHBIX 1IeJIel JieueHUsl (CHIKEHUE 1IeJIeBbIX MTOKA3aTe/ el IIMKEMUYECKOro KOHTPOJISI) 4YaCTO CTAHOBUTCS
apryMEHTOM B I10JIb3Y M3JIMIIIHE arpeCcCUBHOIO Moaxonaa K (papMakorepanuu auadera. Mcroab3yeMble B MUPE alfOPUTMbI BEeACHUS
naureHToB ¢ C/2 [1] OCHOBHOI TepaneBTUUECKOM LIEIbIO CTABAT JOCTUKEHME U JUTUTEIbHOE NoAAepXKaHUe TToKa3aTelieil TIIMKeMu-
YeCKOro KOHTPOJIS, MAKCUMAIbHO OJIM3KMX K HOPMaJIbHBIM 3HAYEHUSIM, IIPU 3TOM MPAKTUYECKU He aKLIEHTUPYIOTCS Ha YCTpaHeHUN
(akTOpOB, MATOreHETUYECKH CBSI3aHHbBIX C PA3BUTHUEM U ITPOrPECCHPOBAHMEM OCHOBHOI'O 3a00JIeBaHNsI, TAKMX KAK TUIIOAMHAMMUS U 13-
OBITOK MAcChl TeJia. Bo MMst TOCTIKEHUSI LIeJIeBbIX ITOKa3aTeliell ITTMKEMUH MallMeHThl HEPEAKO MOJIydaloT JieueHre, KOTOPOe 3aBeI0OMO
CIIOCOOCTBYET Ha0OPY MACChI TeJia, MPOTrPecCUPOBAHUIO MHCYIMHOPE3UCTEHTHOCTH U YCUJIEHUIO OTHOCUTEIbHOTO Ae(UIIMTAa MHCY-
JIMHA, IPUBOISIIEMY B UTOIe K MOTPEOHOCTH B 9K30TeHHOM MHCY/IMHE. B TO ke BpeMsi, aKTUBHOE BO3[CICTBHE Ha MaTOreHETUYEeCKUE
daxropsl pazButusi CI2 — U30bITOK MACChI TeJia ¥ TUIIOAMHAMUIO — MOXKET IMPUBOINUTH K BOCCTAHOBJICHUIO PErY/ISILUU YIJIEBOIHOIO
oOMeHa, CHIXKast TOTPeGHOCTD B (hapMaKOTepanyu BILIOTh 10 IMOJHOM €€ OTMEHbI, YTO ObLIO MTOKA3aHO BO MHOTHMX KPYITHBIX UCCIIENI0-
BaHMsIX [2]. «['paBuLIeHTpUYecKast KOHLEMLMsI» jedeHus CJ12 mpu3BaHa epecMOTPETh OCHOBHBIE TepareBTUYEeCKUE LIeJIU U UBMEHUTh
paccTaHOBKY aKlLIEHTOB B CXeMe BeleHHsI MalMeHToB. Ee 3aaaya cocTOUT U B TOM, UTOOBI CO311aTh y Bpayeii v MalMeHTOB SICHOE Mpei-
CTaBJIEHUE O BOBMOXXHOCTH JIeMHTeHCUbUKAIIMKU (hapMaKOTepaIliy IIPU ONPeaeICHHBIX YCIOBUSIX U CDOKYCHPOBATh MAKCUMYM YCUIUIA
Ha ycTpaHeHUH (paKTOPOB IIPOrpecCUpoBaHms 3a00eBaHUSI C HAEXKIO0M Ha U3JIeYeHUE WM PEMUCCHIO.
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Resume. The epidemic rise of patients with type 2 diabetes mellitus (T2DM) worldwide continues, despite all efforts taken by the inter-
national medical community to curb it. It seems that the advent of new drugs does not contribute to a better control of the disease, the
tightening up of diagnostic criteria causes an abrupt increase in the number of patients, while a revision of the main goals of treatment (a
reduction of targets for glycemic control) often becomes an argument in favor of an overly aggressive approach to drug therapy in diabetes.
The main therapeutic goal of existing algorithms for the management of T2DM patients is to achieve and maintain long-term indica-
tors of glycemic control, as close to normal values as possible. However, almost none of these algorithms address the factors associated
with the pathogenesis of development and progression of the underlying disease, such as lack of exercise and excessive adiposity. For the
sake of achieving glycemic target values, patients often receive treatment that is known to be conducive to weight gain, insulin resistance
and increased progression of relative insulin deficiency, eventually leading to the prescription of exogenous insulin. At the same time,
an active modification of the pathogenetic factors of T2DM — excess body weight and physical inactivity — may lead to restoration of
glucose tolerance, reducing the need of pharmacotherapy until its complete withdrawal, as has been shown in many major studies [2].
The "gravicentric concept” of treatment of T2DM is designed to redefine the basic therapeutic targets and change the emphasis in the of
patients' management scheme. Its mission is to create a clear idea for both doctors and patients about the possibility of de-intensification
of pharmacotherapy under certain conditions, and to focus maximum effort to address the factors of progression of the disease with the
hope of a cure or remission. Keywords: type 2 diabetes; body weight; algorithm, therapy
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Abbreviations MDI — Multiple Daily Injections
CSII — Continuous Subcutaneous Insulin Infusions Mt — Metformin

(pump therapy) Mt-1BT — Metformin + Incretin-Based Therapy
Double "O" Syndrome — the "Overeating-Overtreating” OAD- Oral Antidiabetic Drugs

syndrome T2DM — Type 2 Diabetes Mellitus
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Fig. 1: Treatment algorithm for newly diagnosed Type 2 Diabetes patients in view of "Gravicentric Concept".

CSII — Continuous Subcutaneous Insulin Infusions (pump therapy); MDI — Multiple Daily Injections; Mt — Metformin ; Mt-IBT — Metformin + Incretin-Based
Therapy; OAD- Oral Antidiabetic Drugs; A Delta — Difference between basal and current measurement; Physiological doses of Basal Insulin: <0.4 U/kg;
Physiological doses of Total Daily Insulin: <0.6 U/kg; 1 Growing parameter; | Declining parameter; <>Stable parameter

TZD - Thiozolidonediones
+ Physiological doses of Basal Insulin: <0.4 U/kg
 Physiological doses of Total Daily Insulin: <0.6 U/kg

"public enemy ". Indeed, it is a grave threat to the health

and wellbeing of millions. The American Heart Association
has for many years considered it a disease and an indepen-
dent risk factor for cardiovascular disease [3, 4]. Recently,
the American Medical Association (AMA) has reinforced this
opinion, declaring it too recognizes obesity as a "disease" which
determines the prognosis of cardiovascular disease — the main
cause of death of the adult population in western countries [5].

In modern-day medicine, obesity is widely recognized as

There is mounting evidence that weight loss is a key part
of prevention and treatment not only for cardiovascular dis-
ease in individuals with obesity ; weight reduction is also the
base of successful treatment and cure of type 2 diabetes (a
long-term remission) [2]. An approach to the treatment of
T2DM, which places as its main therapeutic goal a decrease
in body mass index (BMI) instead of emphasizing indicators
of glycemic control, has been previously named "gravicen-
tric theory” [6]. This approach is not consistent with most
"glucocentric" algorithms recommended by the interna-
tional medical community [7], the main focus of which is
the achievement of glycemic target values (blood glucose;
glycated hemoglobin). Unlike those therapeutic schemes,
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our algorithm is aimed at the gradual de-intensification of
glucose-lowering drug therapy through the elimination of
one of the major pathogenetic mechanisms of development
and progression of the disease: excessive body weight. It also
distinguishes the "gravicentric concept" from the traditional
approaches that imply a unidirectional, gradual intensifica-
tion of pharmacotherapy in parallel with the impairment of
the regulatory mechanisms of carbohydrate metabolism.

The presented algorithm for the treatment of patients
with T2DM, based on the "gravicentric concept", is simple
to use, taking the "Five 'No' Rules" of our new concept as a
cornerstone [6]:

* No cascade "add-on" therapies for obese/overweight
patients with a positive weight balance;

+ No weight gain allowed regardless of the type of treatment;

» No use for all hypoglycemic agents and TZDs; Preference
for antihyperglycemic medications;

* No chronic insulin for morbidly obese patient;

* No supraphysiological doses of insulin (more than
0.5—0.6 U/kg of current body weight) and no insulin/
OAD dose-elevation for persons who gain weight.
Despite traditional guidelines, no cascade "add — on"

schemes are implemented here; in the vast majority of in-

sulin — treated patients it is recommended to use only the
medium-duration insulin and genetically engineered lon-
gacting insulin analogues, but not a "basal-bolus" regimen
in multiple daily injections . Chronic insulin therapy is un-
equivocally not recommended for patients suffering from
morbid obesity, with a focus on insulin administration in
the "physiological" doses (less than 0.5—0.6 U / kg of current

patient's weight), which is strongly emphasized [8].

The algorithm presented here assumes the possibility of
de-intensification of pharmacotherapy during the course
of any initial treatment scheme, alongside with the nor-
malization of the patient's body weight. It offers a variety
of approaches to the treatment of newly diagnosed T2DM
persons as well as patients with long-standing diabetes. The
following is a detailed description of the algorithm, which
focuses on the treatment of newly diagnosed T2DM patients
in terms of "gravicentric concept" (Fig. 1).

Algorithm description

All patients with newly diagnosed T2DM are split into
groups according to three main BMI categories: normal
or low (BMI<25); overweight or obese (25<BMI<40); and
morbidly obese (BM1=40). This classification permits physi-
cians to properly evaluate the intrinsic pancreatic function
while deciding on the proper treatment scheme for the pa-
tient. Clearly, patients who are obese, gaining weight, and
especially, morbidly obese persons, have a very low prob-
ability of being truly insulinopenic.

Normal or low (BMI<25)

Unlike overtly obese/overweight persons, patients with
normal or low BMI are much less likely to develop type 2 di-
abetes. Therefore, if patients with normal/low BMI or with
severe weight loss during the onset of the disease show signs
of T2DM, it is essential to rule out other forms of diabetes,
such as: LADA; MODY; mitochondrial diabetes; and vari-
ous types of secondary diabetes. However, in such instances,
there is a likelihood of various degrees of insulinopenia and

so, it is preferable to start treatment with insulin first. Even
a short-term insulin therapy should eliminate glucose toxic-
ity, place the patient's B-cells on rest, and may result in a
remission of type 2 diabetes or in a "honey moon" in type-1
diabetes [9].

If all other possible causes of impaired carbohydrate
metabolism besides T2DM are excluded, it is possible to
combine insulin therapy with Metformin (Mt) alone or
with incretin-based therapy (Mt-1BT). If the diabetes still
remains uncontrolled, physicians may implement treatment
with MDI (multiple daily injections) or CSII (continuous
subcutaneous insulin infusion). Prescribing insulin in physi-
ological doses and in accordance to the "Five 'No' Rules" is
of the highest priority.

Overweight or obese (25<BMI<40)

The vast majority of patients with type 2 diabetes fall into
this category. Lifestyle changes and effective correction of
eating and exercise habits are crucial to this group. Indeed,
the results of the recently published " Look AHEAD" study
convincingly show that thanks to lifestyle modification
alone, diabetes remission may reach a rate of 11.5% per
year. The benefit of an intensive lifestyle remained signifi-
cant in the 4 year duration of the study, though with lesser
remission rates during the following years [2].

The first conversation about diabetes is a critical educa-
tional moment in the life of a patient newly diagnosed with
T2DM and it is vital that they should get proper informa-
tion regarding the reversibility of their disease. All in all, the
remission of type 2 diabetes is no longer a legend. Thus, the
presentation of this valuable information to patients, espe-
cially at the beginning of diabetes, is crucial and can im-
prove their motivation and compliance.

Adding Metformin to lifestyle modification is very effec-
tive. The most significant influences of this medication are
the inhibition of aerobic glycolysis and reduced efficiency
of energy production (instead of 38 molecules of ATP to
only 2 molecules of ATP per glucose molecule in anaerobic
glycolysis) [10; 12]. Given the understanding of type 2 dia-
betes as "energy intoxication", from the perspective of the
"gravicentric concept", treatment with Mt can be considered
as pathogenetic therapy. Equally important is the effect of
Metformin on insulin resistance. Improvement in insulin
sensitivity may lead to a decreased blood insulin concen-
tration, while maintaining normal glucose concentration.
Decreasing of insulin levels in the blood leads to a declining
of its lipotrophic effect and significantly simplifies weight
reduction in obese persons .

The use of weight-neutral or weight-lowering medica-
tions is crucial in these cases. Given the fact that progressive
weight gain is a "natural history" of diabetes [6], it becomes
evident that the so-called "weight-neutral drugs”, such as
Mt, a-glycosidase inhibitors and DPP4 inhibitors, are ac-
tually weight-lowering.

Providing a patient's diabetes cannot be controlled with
lifestyle modifications and Mt, a combination of the above
with Incretin Based Therapies (IBT) is recommended. This
combination should be effective in the vast majority of type
2 diabetes persons. However, if the disease still remains un-
controlled, there are three main possibilities which are yet
again, weight-dependent.



1. T2DM remains uncontrolled while the patient gains
weight. This indicates bad eating habits, low exercise
activity and probably poor adherence to medications.
At this point, the physician must stop and thoroughly
reevaluate the situation. It is important to consider
and rule out secondary diabetes, such as Cushing's;
acromegaly; hypothyroidism; thyrotoxicosis; etc., as
well as reasons for weight gain other than adiposity, like
heart or renal failure with fluid retention, severe stress,
use of medications with an anabolic effect or appetite
stimulants; etc.

2. The disease remains uncontrolled while the patient's weight
remains stable. Poor medication adherence may be a
plausible cause. However, if compliance is not an issue,
the patient may be truly insulinopenic.

3. The diabetes remains uncontrolled yet the patient loses
weight. In such cases insulinopenia is highly suspected
and therapy with insulins of medium duration or with
long-acting insulin analogues should be started.

Body weight dynamics should be re-evaluated every 3 to

6 months.

« If the patient exhibits elevated glycemic control values
while gradually gaining weight and as long as compliance
with medication and lifestyle modification is satisfactory,
no additional therapy is needed. This situation indicates
a strong likelihood of overtreatment (e.g., patients
may consume many additional carbohydrates for the
prevention of frequent hypoglycemic episodes) and thus,
therapy must be carefully reassessed.

 If weight remains stable or continues to go down, MDI
or CSII should be taken into account, but only after a
reevaluation and the exclusion of comorbidities such as
malignancies; infections (e.g., tuberculosis; HIV; etc.);
systemic diseases; hormonal disturbances( e.g., Adrenal
insufficiency), etc. .

Notwithstanding insulin therapy, even with MDI or

CSII, there is often a possibility of de-intensification of

pharmacotherapy until remission.

Morbidly obese (BMI=40)

In general, morbidly obese type 2 diabetes patients have
the poorest eating and exercise habits. Lifestyle modifica-
tions are of utmost importance in this group, but unfortu-
nately, the majority of these patients have little motivation
and sometimes their abilities are medically limited. The aim
of glucose-lowering therapy in such patients should be phar-
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macological support of weight loss or, at the very least, the
preservation of current body weight. Therefore, Mt-IBT is
the treatment of choice in patients whose diabetes remained
uncontrolled in spite of lifestyle intervention. Mt +GLP-1
analogues are preferable because of a much more impressive
effect on body weight. Given the recognition of bariatric sur-
gery as an effective treatment for T2DM (American Diabetes
Association), it is strongly recommended to consider surgi-
cal treatment of obesity. Chronic insulin therapy should be
avoided, as it will invariably cause greater weight gain.

It should be kept in mind that since the "gravicentric
concept" guidelines deal with anti-hyperglycemic therapy
as opposed to hypoglycemic therapy, the target of glycemic
control may be set at HbA,,<7.0% or even <6.5%, regardless
of patient's age, diabetes duration, co-morbidities and other
secondary measurements. Thus the probability of hypogly-
cemia and latent hypoglycemia is extremely low even with
such stringent treatment goals.

Summary

The algorithm for the treatment of type 2 diabetes in-
troduced in this paper is a practical implementation of the
"gravicentric concept" and may be a useful tool in the hands
of physicians and endocrinologists. It gives a clear idea
regarding the best treatment scheme in patients who are
motivated to achieve remission and are able to follow the
prescribed lifestyle and dietary modifications.

Unfortunately, not all patients with T2DM will be able to
follow the path towards de-intensification of drug therapy.
This may be caused not only by low motivation and non-
compliance, but also by a wide variety of forms of diabetes,
the presence of comorbidities that prevent weight loss or
significantly limit physical activity, as well as by other con-
ditions. The above approach has certain disadvantages that
are particularly associated with the complexities of growth
estimates and weight parameters in patients with non-stan-
dard constitution, such as athletes, children younger than
18, etc., as well as with the verification of the diagnosis of
T2DM itself (it is a known fact that there are no pathogno-
monic features which distinguish T2DM from other types of
diabetes with a probability of more than 95%).

Yet the presented algorithm is designed to be the basis of
the pathogenetic treatment of T2DM and a powerful tool for
motivating patients to modify lifestyle — the most important
component of effective treatment of this non-infectious epi-
demic of our time.
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