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Abstract
This clinical decision making hypothesis utilizes the
metabolic fulcrum based approach to classify persons
with diabetes into three categories: predominantly
catabolic, eubolic, and predominantly [maladaptive]
anabolic. This systematic arrangement helps define
choice of injectable therapy in type 2 diabetes mellitus.
Patients with predominant catabolism, may respond
better to intensive insulin therapy. Dual action insulin,
including premixed insulin and I Deg Asp (insulin
degludec aspart), may be an acceptable alternative.
Uncomplicated, eumetabolic patients with type 2
diabetes may use any of the various drugs available.
Patients classified as having maladaptive anabolism may
benefit from a GLP1RA. If this does not suffice, a GLP1RA +
basal insulin combination may be effective.
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Introduction
Recently, a metabolic fulcrum-based approach, utilizing the
concept of metabolic triage, has been proposed for diabetes
management.1 This decision-making tool triages all persons
with type 2 diabetes to one of the three categories: catabolic,
eubolic,ormaladaptivelyanabolic.Baseduponpredominance
of signs, symptoms or laboratory abnormalities suggestive of
anabolism or catabolism, an appropriate choice of therapy is
made. According to the metabolic fulcrum-based, strategy,
insulin and insulin secretagogues are preferred in patients
with predominant insulin deficiency (catabolism), dipeptidyl
peptidase 4 inhibitors (DPP4i) and alpha-glucosidase
inhibitors (AGIs) find utility in eubolic type 2 diabetes, while
glucagon- like peptide 1 receptor agonists (GLP1RA) and
sodium glucose cotransporter 2 inhibitors (SGLT2i) are
strongly indicated in those with predominant insulin
resistance (maladaptive anabolism).

Challenges
A variety of injectable glucose-lowering therapies are

now available for management of diabetes. These can
broadly be classified as insulin, GLP1RAs, and as
combinations of basal insulin and GLP1RA. Insulin
taxonomy includes basal, rapid acting, and dual action
insulin (Table). All these injectable therapies are used as
second line or third line options, by various professional
organizations.2-4 Apart from this, however, there is no
clarity, however, as to which injectable therapy is
preferred in a particular clinical situation. Insulin as a first
line drug, is preferred in cases of cachexia or weight loss.

Metabolic Fulcrum Based Approach
We suggest the use of the metabolic fulcrum, or
metabolic triage, in helping to decide the choice of
injectable therapy (Figure-1)

Patients with predominant catabolism, or frequent/severe
infections, may respond better to intensive insulin
therapy. Dual action insulin, including premixed insulin
and I Deg Asp (insulin degludec aspart), may be an
acceptable option for those who do not wish to take
frequent doses of insulin. Uncomplicated patients with
type 2 diabetes, who need injectable therapy, and are
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Table: Once-daily injectable therapy in diabetes.

Insulin
� Basal insulin

� NPH (neutral protamine Hagedorn)*
� Glargine
� Detemir*
� Degludec

� Dual action*
� Premixed insulin

* Biphasic human insulin(BHI
* Biphasic insulin aspart(BI Asp)
* Biphasic insulin lispro (lispro Mix)

� Co-formulation
* Insulin degludec aspart (IDeg Asp)

GLP1RA (glucagon-like peptide 1 receptor agonist)
� GLP1RA

� Lixisenatide
� Exenatide
� Liraglutide

� GLP1RA +insulin coformulation
� Insulin degludec liraglutide (IDeg Lira)
� Lixisenatide glargine (LixiLan)
*Once-daily or twice daily.
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classified as being eubolic, may use any of the various
drugs available. Patients classified as having maladaptive
anabolism may benefit from a GLP1RA. If this does not
suffice, a GLP1RA + basal insulin combination may be
effective.

Considerations such as dietary patterns, physical activity
routine, nature of hyperglycaemia (fasting vs. prandial),
severity of hyperglycaemia (HbA1c), and associated
comorbid conditions may influence choice of therapy.
These issues have been clubbed as the glucophenotype.5

Discussion
This simple triage is based upon sound physiologic
principles and pathophysiological understanding of
diabetes. Insulin is a potent anabolic hormone, and its
deficiency leads to profound catabolism. A catabolic
state, characterized by weight loss, cachexia, and frequent
or severe infections, therefore, requires physiological
insulin replacement. This is best achieved by an intensive
regime. This may be basal-bolus or co formulation+bolus.
Dual action insulin also provides physiological insulin
coverage, and may be preferred by patients who wish to
have lesser injections per day.

On the other hand, insulin resistance leads to a state of
hyperinsulinaemia. This corresponds to term "maladaptive
anabolism', as described in the metabolic fulcrum
approach. GLP1RA based therapy offers an option for such
persons. Use of GLP1RA improves insulin sensitivity, and
offers good glycaemic control, with no or lower doses of
insulin. Depending upon the clinical situation and severity
of hyperglycaemia, GLP1RA can be prescribed as
monotherapy, or in co-formulation with basal insulin, with
or without oral glucose-lowering therapy.

This metabolic triage is a simple decision-making tool
which can help primary care physicians choose
appropriate injectable therapy in cases where oral
therapeutic options prove inadequate in achieving
euglycaemia. It must be noted that this teaching tool
does not categorize patients into watertight
compartments catabolism or anabolism. Most individuals
will fall in the eubolic category, which is not clearly
defined. The metabolic fulcrum, upon which this triage is
based, is a loosely characterized and dynamic entity.

While evidence andobjectivity do informmany therapeutic
decisions in diabetology, much of diabetes care is based
upon experience. The metabolic fulcrum helps combine
empirical logic with experience, and facilitates scientific
choice of injectable therapy in type 2 diabetes. This allows
early and efficient achievement of target goals, while
maximizing tolerability and quality of life.
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