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BAROCRINOLOGY
Lipokathexis: A fat paradox
Sanjay Kalra,1 Saurabh Arora,2 Nitin Kapoor3

Abstract
'Lipokathexis' is derived from the term 'Lipo' meaning fat
and 'kathexis' which means retention. We propose this
name for describing a clinical situation wherein despite
excessive stores of fat are noted in the body but lower
levels of circulating lipids are present in the blood.
Different disease conditions that express such a
phenotype including Tangier's disease, metabolic healthy
obesity and those coming under the domain of obesity
paradox have been described in this manuscript. This
paper will invoke the readers interest on different facets
of lipid metabolism in context of metabolic medicine and
explore this concept of "Fat Paradox".
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LDL cholesterol, myelokathexis, Tangier's disease.
DOI: https://doi.org/10.47391/JPMA.22-65

Introduction
The Greek term 'kathexis' which means 'retention', has
lent itself to the naming of the disease myelokathexis.
Myelokathexis is characterized by retention of white
blood cells in the bone marrow, leading to severe chronic
leucopenia.1 Similar situations are also noted in obesity
and lipid metabolism. In this perspective, we propose the
concept of lipokathexis, to describe clinical situations
characterized by obesity, overweight, or localized lipid
accumulation (lipid storage disorders), with low or lownormal levels of circulating lipoproteins. We explore the
analogy, and differences, between myelokathexis and
lipokathexis, to generate interest in this field of metabolic
medicine (Figure).

Lipid Storage Disorders
Lipid storage disorders or lipidoses, are inherited
metabolic disorders due to specific enzyme deficiencies.
They are marked by cellular damage due to excessive
storage of fat in organs such as the brain, liver, spleen
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Figure: Different conditions that may have lipokathexis.

and bone marrow. The phenotypic presentation of
various lipidoses is heterogenous, but the lipid levels are
not used for diagnosis or monitoring. Tangier's disease,
an
autosomal
recessive
inherited
alpha
lipoproteinaemia, is known for the near or complete
absence of HDL (high density lipoproteins), despite of
excess cholesterol and phospholipid deposits in
histocytes, Schwann cells, neurons, smooth muscle cells
and fibroblasts.2 This is due to mutations in the ABCA 1
(ATP-binding cassette transporter 1), a permease
enzyme which maps on chromosome 9q31. This
discordance between intracellular lipids and circulating
HDL allows Tangier's disease to be classified as a
lipokathexis.3

Metabolically Healthy Obesity
A much more common occurrence in clinical medicine is
that of obesity. Obesity is frequently associated with
elevated serum triglycerides, very low-density
lipoprotein (VLDL), apolipoprotein B, and non-HDL
cholesterol. While metabolic disorders are well known in
normal weight individuals, not all people with obesity
exhibit metabolic abnormalities such as dyslipidaemia.4,5
A subset, termed as metabolically healthy obesity (MHO)
does present with obesity, but enjoys freedom from
cardiometabolic
diseases,
have
a
healthy
cardiometabolic phenotype, normal blood pressure,
normal insulin triglyceride content, and normal insulin
sensitivity.6,7 If the strict definition, proposed by Smith et
al. is to be followed, MHO cannot be termed as
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lipokathexis, as the liver lipid content is always not often
abnormal in this situation.6

Obesity Paradox
The term 'obesity paradox' has also been used to explain
the improved outcomes and survival noted in persons
with mild obesity, as compared to those with normal
body weight.8 The obesity paradox has been documented
in disease states as varied as heart failure, communityacquired pneumonia, cancer and kidney disease, and in
elderly persons. It is possible that a variant of lipokathexis
may be at work here, minimizing the release of potentially
harmful lipoproteins into the circulation.
Adipose tissue topography, or distribution of fat, is an
important marker of metabolic health. Adipogenic
capacity in subcutaneous adipose tissue is greater in MHO
than in metabolically unhealthy obesity (MUO). The
adipose tissue may act as a reservoir, to create an adaptive
lipokathexis of sorts, which functions to prevent metabolic
dysfunction. A higher ratio of large to small adipocytes in
subcutaneous abdominal fat deposits suggests a healthier
homeostasis, with greater insulin resistance.

Reverse Lipokathexis
A 'reverse lipokathexis' is noted in lipodystrophy
syndromes. There are a varied group of disease, where
selective absence of adipose tissue, with lack of functional
adipocytes, precipitates ectopic steatosis and severe
dyslipidaemia. Lipodystrophy can be viewed as a disorder
of lipid partitioning.7 Whether or not a term such as
reverse lipokathexis can be used to describe lipoatrophy
is debatable. However, one should be aware of the
various clinical states where the phenotype and lipid
profile are discordant with each other.

Summary
We have explored the use of the term lipokathexis in the
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context of metabolic medicine. The closest analogy to the
haemato-oncologic condition myelokathexis is Tangier's
disease, in which circulating HDL cholesterol is near
absent, though lipid storage is excessive, However, an
antilogy can be identified in a subset of obesity, which has
been documented as the obesity paradox. Further
discussion and debate on the lines of lipokathexis should
help uncover important facets of lipid metabolism, which
in turn can improve metabolic health in persons with lipid
disorders.
Acknowledgement: We acknowledge the contribution
of Prashant Mehta, oncologist, Faridabad, in helping us
craft this concept.

References
1.

2.

3.

4.

5.

6.
7.

8.

Dale DC, Dick E, Kelley M, Makaryan V, Connelly J, Bolyard AA.
Family
studies
of
warts,
hypogammaglobulinemia,
immunodeficiency, myelokathexis syndrome. Curr. Opin.
Hematol. 2020;27:11-7.
Nagappa M, Taly AB, Mahadevan A, Pooja M, Bindu PS,
Chickabasaviah YT, et al. Tangier's disease: An uncommon cause
of facial weakness and non-length dependent demyelinating
neuropathy. Ann Indian Acad Neurol. 2016;19:137-9.
Tymi?ski W, Platek H. [A case of hypocholesteremia and
analphalipoproteinemia (Tangier's disease?)]. Polski tygodnik
lekarski (Warsaw, Poland : 1960). 1972;27:598-9.
Kapoor N, Lotfaliany M, Sathish T, Thankappan KR, Tapp RJ,
Thomas N, et al. Effect of a Peer-led Lifestyle Intervention on
Individuals With Normal Weight Obesity: Insights From the Kerala
Diabetes Prevention Program. Clin. Ther. 2020;42:1618-24.
Kapoor N, Lotfaliany M, Sathish T, Thankappan KR, Thomas N,
Furler J, et al. Prevalence of normal weight obesity and its
associated cardio-metabolic risk factors — Results from the
baseline data of the Kerala Diabetes Prevention Program (KDPP).
PloS one. 2020;15:e0237974.
Smith GI, Mittendorfer B, Klein S. Metabolically healthy obesity:
facts and fantasies. J. Clin. Investig. 2019;129:3978-89.
Kalra S, Kapoor N, Bhattacharya S, Aydin H, Coetzee A.
Barocrinology: The Endocrinology of Obesity from Bench to
Bedside. Med Sci. 2020;8:51.
Khatua B, El-Kurdi B, Patel K, Rood C, Noel P, Crowell M, et al.
Adipose saturation reduces lipotoxic systemic inflammation and
explains the obesity paradox. Sci. Adv.2021;7:eabd6449.

