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Metabolically healthy obesity:

Is it really benign?
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ABSTRACT

Recently, a subgroup of patients with obesity but without cardiometabolic abnormalities has attracted
considerable attention and has been characterized as metabolically healthy obese (MHO) patients. MHO is
quite prevalent among patients with obesity. Even though these subjects have less pronounced metabolic
abnormalities compared with patients with metabolically unhealthy obesity (MUO), they are at increased risk
for progressing to MUO and for developing cardiovascular disease. Accordingly, diet, exercise and appropriate
pharmacotherapy should be recommended to patients with MHO as strongly as in those with MUO.
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Undoubtedly, obesity represents one of the most
important public health problems’. In the last decades,
a steady increase of its prevalence has been observed
and it is expected that by 2030 over a billion people are
going to suffer from its consequences’. Indeed, obesity
is a major risk factor for type 2 diabetes mellitus (T2DM),
non-alcoholic fatty liver disease (NAFLD), cardiovascular
disease (CVD) and various types of cancer?. However, over
the past years, a subgroup of patients with obesity that
has been coined metabolically healthy obese (MHO) has
attracted the attention of the medical community?. Despite
the interest on this subset of patients with obesity, there
is still no clear, uniform definition of MHO?3. A frequently
used definition of MHO is obesity without any of the
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diagnostic criteria of the metabolic syndrome (MetS),
i.e. high blood pressure, high levels of triglycerides, low
levels of high-density lipoprotein cholesterol (HDL-C) and
high levels of glucose®. The absence of insulin resistance
and normal high-sensitivity C-reactive protein (hsCRP)
levels has also been used to distinguish between MHO
and metabolically unhealthy obese (MUO) individuals?.
The exact prevalence of MHO is also unclear and varies
between studies, ranging between 10 and 40% of the
patients with obesity*.

Subjects with MHO display a more favourable metabolic
profile than patients with MUQO?®. Indeed, the former are
more insulin sensitive and have lower glucose and insulin
levels®. Furthermore, some studies reported lower HbA .
levels in MHO subjects®. Regarding the lipid profile, patients
with MHO have lower triglyceride, oxidized low-density
lipoprotein cholesterol (LDL-C) and free fatty acid levels
than patients with MUQO, whereas the concentration of
HDL-Cis higherin the former>. Waist circumference is also
smaller in MHO individuals®. Transaminase and gamma-
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glutamyltransferase levels, i.e. markers of NAFLD, are also
lower in these patients than in subjects with MUO?. Levels
of several markers of subclinical inflammation, including
hsCRP, interleukin-6, tumor necrosis factor a and white
blood cell count are also lower in patients with MHO®®.
In addition, levels of adiponectin, an insulin-sensitizing
adipokine, are elevated in these patients whereas leptin
levels are lower®’.

Several factors appear to protect against the develop-
ment of adverse metabolic characteristics in patients with
obesity, giving rise to the MHO phenotype. Increased birth
weight and early weight gain appear to predispose to the
MHO profile®. Early onset of obesity also appears to be related
to MHO, particularly in women&. Female gender also appears
to confer protection against development of MUO*2. Younger
age, African ancestry and a healthier lifestyle, including more
vigorous physical activity, no smoking, lower consumption
of red meat and higher ratio of monounsaturated to satu-
rated fatty acids in the diet also appear to be associated with
MHO in patients with obesity?. In contrast, greater mass of
visceral and ectopic fat as well as hypertrophy, dysfunction
and inflammation of the adipose tissue contribute to the
development of MUO, by affecting the balance between
insulin-sensitizing adipokines and adipokines promoting
insulin resistance®. It has also been suggested that MHO
subjects have greater ability to expand the subcutaneous
adipose tissue, which is insulin-sensitive®. Finally, genetic fac-
tors also appear to be implicated in the favourable metabolic
profile of MHO, including the fatty mass and obesity (FTO)
gene and loci near the insulin receptor substrate 1 and the
sprouty homolog 2 genes®.

A critical question pertaining to MHO is whether these
patients are at risk for developing MUO. In a meta-analysis
of 12 cohort studies (n =32,117), 49% of subjects with MHO
developed at least 1T metabolic disorder within 10 years.
Moreover, subjects with MHO had 80% greater risk for de-
veloping a metabolic disorder than metabolically healthy
subjects with a normal body mass index (BMI)*. In another
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meta-analysis of 14 cohort studies (n = 140,845), patients
with MHO had 4.1 times greater risk for developing T2DM
than metabolically healthy subjects with normal BMI™.

Even though some patients with MHO will not develop
metabolic disorders, MHO per se appears to be associated
with increased cardiovascular risk. In a systematic review
of 6 studies, patients with MHO (without MetS or insulin
resistance) had greater carotid intima-media thickness
and more severe coronary artery calcification than
metabolically healthy subjects with normal BMI'". In a
meta-analysis of 22 prospective studies (n = 584,799),
patients with obesity without MetS had 45% higher risk
for cardiovascular events than subjects without MetS but
with normal BMI'2, In addition, in another meta-analysis
of 97 cohort studies (n = 1,800,000), only 50% of the
excess risk for coronary heart disease in patients with
obesity was due to the presence of T2DM, dyslipidemia
or hypertension, suggesting that MHO is also associated
with increased cardiovascular risk'3.

Given the high risk of patients with MHO to progress to
MUO and to experience cardiovascular events, aggressive
and multifactorial management aiming at weight loss and
at control of metabolic comorbidities is essential. However,
in a meta-analysis of 12 studies (n = 1,827), diet induced
smaller reductions in body weight, blood pressure and
trigluceride levels in patients with MHO than in those with
MUO and also had no effect on insulin resistance and on
glucose and hsCRP levels™.

In conclusion, MHO is quite prevalent among patients
with obesity. Even though these subjects have less pro-
nounced metabolic abnormalities compared with patients
with MUQ, they are at increased risk for progressing to MUO
and for developing CVD. Accordingly, diet, exercise and
appropriate pharmacotherapy should be recommended
to patients with MHO as strongly as in those with MUO.
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MetaBoAikd vying maxvoapkia: Eivat mpdaypatt apAapng;

NikoAaog Kouppng, Kwvotavtivog T(1lopahog

A’ lMpomaibevtikn MNabooyikn KAviki, Tunua latpikng, ApiototéAeio MNMavemotruio Osooalovikng,

Noookoueio AXEIA, ©@sooalovikn, EAAdda

Ta televtaia xpovia, pia opdda acBevwv e mayxuoapkia oA Xwpic KapSIoUeTABOAIKEG SlaTapaxEg EXEL
KIVI|OEL TO EVOLAQEPOV TNG EMIOTNUOVIKAG KOIVOTNTAG KAl £XEL XAPAKTNPLOTEl WG PETABOAIKA LYIAG TTAXVCaP-
kia. H umokatnyopia autr @aivetal va givat apkeTd ouxvr HETAEL Twv aoBevwy pe mayxuoapkia. EmmAéov, ot
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a0Beveig pe peTafBoAikd uylr) maxuoapkia €xouv avénuévo Kivouvo va peavicouy PeTaBoAIKEG SlaTapayEg
Kal va ekdnAwoouv kapdlayyelakd cupapata. Juvenwe, Siarta, Aoknon Kat KATAANAN QOPUAKEUTIKI Aywyn
TIPETIEL VA CLVIOTWVTAL EEI00L EUPATIKA O TTAXVOAPKOUE aoBeVeic Tou Sev €xouv AKOUN EUPavioel petafo-

AKég Slatapayéc.

NEZEIX KAEIAIA: lMayvoapkia, uetafolikd vyirc mayvoapkia, Kapdiayyelakog Kivouvog, UeTaf3oAiké

ouvépopo
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