Old Patients' Cytokines and Appetite
Subjects: Nutrition & Dietetics
Submitted by:

Maryam Pourhassan

Definition
There are few data on the longitudinal association of cytokine and appetite among older hospitalized
patients. We aimed to investigate the impact of the changes of inﬂammatory cytokines on appetite in
older hospitalized patients. A total of 191 patients (mean age 81.3 ± 6.6 years, 64% women)
participated in this prospective longitudinal observational study. Appetite was evaluated using the
Edmonton Symptom Assessment System on admission and after seven days. Serum cytokines such as
IL-1β, IL-6, IL-8, IL-10, IL-12p70, IL-17, IL-18, IL-23 and IL-33, IFN-α2, IFN-γ, TNF-α and MCP-1 were
measured both times. No signiﬁcant diﬀerences in the mean serum levels of all the cytokines could be
detected overtime in relation to appetite changes, except for IL-18. Appetite signiﬁcantly deteriorated
overtime in patients with increasing IL-18 levels and improved in those without signiﬁcant changes in
IL-18 levels. In a stepwise regression analysis, changes of IL-18 levels were the major independent
predictor for the changes of patients’ appetite and explained 4% of the variance, whereas other
cytokines and variables, such as age, sex, infection and disease, did not show any impact on appetite
changes. We conclude that IL-18 seems to exert a signiﬁcant impact on appetite in acutely ill older
hospitalized patients and should, therefore, be considered as a potential target in the diagnosis,
prevention and treatment of malnutrition.

1. Introduction
The process of aging is associated with physical, physiological and psychological alteration that may
negatively aﬀect appetite and food intake

[1].

This condition has been identiﬁed as the anorexia of aging

and it may potentially lead to the development of malnutrition

[2][3][4].

Malnutrition is a frequent

complication in older persons. Its etiology in this group is mostly multifactorial and not entirely
understood

[5].

The pathophysiology of malnutrition may be mediated by low nutritional intake, increased

nutritional demands and decreased bioavailability of nutrients

[5].

However, low nutritional intake seems

to be the key factor in older persons. One of the major risk factors for low nutritional intake is poor
appetite with a prevalence of 15% in community-dwelling older persons
patients

[7][8].

[6]

and 33% in older hospitalized

Poor appetite and impaired food consumption are often associated with chronic and/or

acute illness, which may simultaneously increase energy requirements and accelerate the development
of malnutrition in older adults

[5][9].

Inﬂammation and malnutrition tend to occur simultaneously in older adults, which led to the term
malnutrition-inﬂammation-complex syndrome
thus, lowers food intake

[12]

[10][11]

. Inﬂammation exerts an inﬂuence on appetite and,

, which is not yet suﬃciently understood. In response to inﬂammatory

conditions, a number of cytokines are synthesized and released. In addition to their biological eﬀects to
cope with infection and injury, it has been shown that the accumulation of cytokines potentially
diminishes appetite and changes feeding behavior by interacting with the hypothalamus, which is the
center for energy homeostasis and appetite [13][14]. Nevertheless, which cytokines have the primary
impact on human appetite is unknown.
The association of inﬂammation expressed by increased levels of cytokines with appetite and food intake
has been already conﬁrmed in cross-sectional studies among patients with advanced cancer, renal
disease, Alzheimer’s disease, depression, infectious diseases and acute disease in general

[15][16][17][18]

.

However, there are relatively few longitudinal studies testing such associations.
To the best of our knowledge, there are no data on the association of cytokine changes with appetite
changes among older persons. It is understood that cytokines may lead to poor appetite, but the extent to

which the changes of cytokines can alter appetite and food intake and which cytokines play a major role
are not known. Although, causality cannot be proven using observational research, simultaneous
longitudinal changes and a dose–response relationship would substantiate a probable causality. That is
why we conducted this longitudinal study. We investigated the impact of changes of the main
inﬂammatory cytokines on appetite and food-intake in older hospitalized patients, in order to highlight the
pathophysiology of the inﬂammation-associated loss of appetite.

2. Development and Findings
Previous studies have demonstrated signiﬁcant associations between inﬂammatory biomarkers such as
cytokines and appetite during inﬂammatory diseases. Indeed, the accumulation of cytokines, which are
the key mediators of inﬂammation, may aﬀect the satiety center in the hypothalamus, resulting in feeding
suppression and diminished appetite

[13][16][19]

. To the extent of our knowledge, this is the ﬁrst work

assessing the eﬀect of cytokine changes on food intake and appetite changes in older hospitalized
patients. Our ﬁndings demonstrated that alterations of some biomarkers of the systemic inﬂammatory
response such as IL-6 and IL-18 had a potential impact on appetite and food intake, whereas others had
not. Our results revealed that the appetite of older hospitalized patients signiﬁcantly deteriorated
overtime in patients with increasing IL-18 levels and improved in those without signiﬁcant changes in IL18 levels.
Up to now, the knowledge regarding the eﬀect of inﬂammation in the development of malnutrition is
limited and the data are largely conﬁned to cross-sectional studies and food intake, not appetite. It has
been shown that cytokines, especially IL-6, IL-18 and TNFα, are involved in both inﬂammaging and
diﬀerent chronic conditions such as heart disease, kidney disease and cancer

[16][17][20]

recent study among 76 older individuals (mean age 71 years), Fatyga et al.

[20]

. To illustrate, in a

demonstrated that

inﬂammation is associated with malnutrition, irrespective of the etiology. In this study, the risk of
malnutrition is positively and negatively associated with IL-8 and IL-18 levels, respectively

[20].

In the present study, among all cytokines, changes in IL-18 levels overtime were the most evident
independent predictor for changes in appetite and explained 4% of the variance compared to other risk
factors. In addition, no other signiﬁcant associations between changes in other cytokines and changes in
appetite could be detected in the regression analysis. Of interest, the impact of IL-18 level changes on
appetite changes was independent from the CRP level and infections. Our data suggest that changes in IL18 levels were the main inﬂammatory mediator of appetite changes. Although there are very few studies
on IL-18 as an anorectic inﬂammatory marker in humans, its regulative role as a potent anorectic cytokine
was conﬁrmed in animal studies. As an example, mice with an IL-18 deﬁciency reduced their food intake
and lost weight when subjected to an intraperitoneal or intracerebroventricular injection of IL-18

[21]

. In

addition, similar animal studies reported signiﬁcant associations between elevated levels of IL-18 and low
food intake, which was consistent with the anorectic property of IL-18

[21][22][23]

. Altogether, it appears

that IL-18 plays a regulatory role in energy intake and energy homeostasis in diseased subjects.
According to the fact that malnutrition and a loss of appetite in older subjects are mostly multifactorial, it
is not surprising that IL-18 accounts for only 4% of the variance of appetite.
IL-18, which is an immunoregulatory cytokine, is a member of the IL-1 family and its serum levels are
signiﬁcantly elevated in a state of infection [21][23]. The primary sources of IL-18 are macrophages,
dendritic cells and many other cells
[26],

[24][25]

. In addition to it acting in both acquired and innate immunity

IL-18 is also involved in chronic inﬂammation, autoimmune diseases and several cancers [27]. Without

proof of causality, the ﬁndings of the present study suggest that IL-18 may exert a role in appetite
regulation and mediate nutritional alterations during inﬂammatory conditions in diseased subject.
The measurement of appetite, which is a subjective sensory experience, is challenging [28]. In this study,
appetite was evaluated using a single question of the SNAQ and one analogue scale of the ESAS.
Although signiﬁcant correlations between both tools at baseline and at follow-up were observed, none of
the cytokine changes showed signiﬁcant impact on SNAQ-appetite changes in the regression analysis.

This discrepancy could be due to the fact that the SNAQ appetite question oﬀers 5 possible answers,
whereas the ESAS appetite score can diﬀerentiate between 11 diﬀerent values. This may be the reason
why the ESAS appetite assessment appears to be more eﬀective in detecting changes of appetite.
Several limitations of this study should be discussed. Investigating a very heterogeneous group of older
hospitalized patients may have inﬂuenced our ﬁndings, because there have been multiple reasons for a
reduction in appetite in this cohort. Therefore, residual, uncontrolled confounding cannot be excluded.
Notwithstanding, the relationship of the concurrent alterations of inﬂammatory biomarkers such as
cytokines and appetite cannot prove but may substantiate causality. Future studies are required to
reproduce the proposed anorexigenic eﬀect of IL-18 in a population where inﬂammation may be the main
cause of a loss of appetite.

3. Conclusions
We conclude that IL-18 seems to exert a signiﬁcant impact on appetite in acutely ill older hospitalized
patients and should, therefore, be considered as a potential target in the diagnosis, prevention and
treatment of malnutrition.
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