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We read with interest the recent meta-analysis by Goetz and Miller
(2018), which reported that circulating levels of ghrelin are significantly
reduced by olanzapine treatment. This finding may shed new light on
the behavioural and metabolic side-effects of olanzapine, as ghrelin is
widely referred to as ‘the hunger hormone’, due to its well-established
role in appetite regulation and satiety (Higgins et al., 2007). Somewhat
paradoxically, reductions in ghrelin levels are an established risk factor
for both binge-eating (Geliebter et al., 2005) and obesity (Tschöp et al.,
2001). Indeed, previous research has suggested the drastic weight gain
observed in with second-generation antipsychotic treatment may be
mediated by increases in appetite (Mayfield et al., 2016). Supporting
this, recent population-scale studies have found that individuals with
psychotic disorders are not only less active than the general population
(Firth et al., 2018b), but also consume substantially more total calories
and obesogenic foods (i.e. sugars, carbohydrates, and saturated fats)
than people with other mental disorders, even after adjusting for social
deprivation and education (Firth et al., 2018a).

Thus, olanzapine's ghrelin-reducing effects, demonstrated by Goetz
and Miller (2018), could be partially responsible for the weight gain
which arises in those taking this medication. However, Goetz and
Miller (2018) did not examine how olanzapine-induced changes in
ghrelin may be associated with changes in bodyweight. Thus, we
aimed to build on these initial findings, usingmeta-regression analyses,
and a review of the individual studies, to investigate the link between
olanzapine's effects on ghrelin and subsequent weight gain.

All analyses were conducted in Comprehensive Meta-Analysis V3.
For study characteristics and effects of olanzapine on ghrelin levels,
we re-used the individual study data and standardized mean differ-
ences (SMDs) presented by Goetz and Miller (2018). Following this,
we returned to the original studies to calculate SMDs for the effects of
olanzapine on BMI (or using bodyweight changes as a proxy, where
BMI itself was not reported) for each study. We then conducted meta-
regression analyses to examine the extent to which effects on BMI fol-
lowing olanzapine treatment were related to the effects of olanzapine
on ghrelin.

Five of the six studies fromGoetz andMiller (2018)were included in
our analysis (as Smith et al. (2012), did not report changes in BMI). First,
a random effect meta-analysis confirmed a significant increase in BMI
following olanzapine treatment (N = 5, n = 98, SMD = 0.412, 95%.CI
= 0.003 to 0.821, p = 0.048). Following this, our meta-regression
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analyses found that weight gain from olanzapine was associated with
reductions in ghrelin. As shown in Fig. 1; increases in BMI following
olanzapine treatment held a significant inverse relationshipwith the ef-
fect of olanzapine on circulating ghrelin levels (B = −0.877, S.E. =
0.363, p = 0.016). This relationship also persisted when adjusting for
study length (in weeks) (B = −0.950, S.E. = 0.229, p ≤0.001). Thus,
the analyses show that greater reductions in ghrelin from olanzapine
treatment are accompanied by larger amounts of olanzapine-induced
weight gain.

Only two individual studies examined associationswithin their sam-
ples between changes in ghrelin and changes in bodyweight/BMI. The
weak correlation in Basoglu et al. (2010) did not reach statistical signif-
icance (r=−0.212, p N 0.05), potentially due to short duration of study
(6 weeks). Nonetheless, the six-month study by Kim et al. (2008) did
observe a significant relationship between ghrelin reductions and
olanzapine-induced weight gain (r = −0.411, p = 0.046). Pooling the
two correlations together found that ghrelin reductions following
olanzapine treatment were significantly associated with weight gain
(n = 42, Fisher's Z = −0.345, S.E. = 0.167, p = 0.039).

Overall, the results of our meta-regression, the individual studies,
and Goetz and Miller (2018)'s meta-analysis find consistent support
for the hypothesis that obesogenic effects of olanzapine are partly at-
tributable to its effects on ghrelin. The number of studies on this topic
is currently too small for any definitive analyses, and so the result of
our meta-regression can only be viewed as preliminary - although
strongly indicative of a clear rationale for further research. Specifically,
large-scale, robust studies are now required to establish the extent to
which antipsychotic-inducedweight gain is driven by effects on ghrelin,
and how this differs across agents.

Clinically, the findings presented here contribute to the growing ev-
idence that the obesity and metabolic dysfunction observed in schizo-
phrenia is partly driven by appetite-increasing side effects of SGAs;
underpinned by biological changes in appetite control. This further
adds to the idea that providing dietary interventions and healthy life-
style programs should be considered as a ‘duty of care’ when initiating
certain medications (e.g. olanzapine/clozapine) to people with mental
illness. A wealth of research in the general population shows that
preventing weight gain is more efficient than attempting to reverse
long-term obesity. Thus, the rapidity of the hormonal and metabolic
changes induced by olanzapine suggests that lifestyle interventions
should commenced at time of initiation of SGA treatment, rather than
as a response to significant weight-gain, in order to maintain physical
health from the outset.
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Fig. 1. Meta-regression showing the relationship between olanzapine's effects on both
ghrelin and BMI. Circle size represents individual study weighting. Central line
represents line of best fit, with 95% confidence intervals.
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