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Risperidone and Hepatotoxicity in Children and Adolescent: A Literature

Review
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Abstract: Risperidone is a second generation anti-psychotic drug that is commonly preferred in the treatment of
schizophrenia, attention deficit hyperactivity disorder and bipolar disorders. Risperidone-associated hepatic
adverse effects have long been investigated and continues to be unclear. In this review, our aim is to establish the
possible hepatic adverse effects linked to risperidone treatment in children and adolescent in terms of severities
and reversibility. We performed literature search via electronic databases (PubMed, Embase and the Cochrane
Library) in August 2019. Risperidone treatment may lead to alterations in liver function test (LFT), mostly
asymptomatic and reversible with the discontinuation or normalizes with time. Furthermore, there are few cases
reporting risperidone-induced cholestatic hepatitis and immunoallergic hepatitis. Although exact mechanism of
action of risperidone on liver remains unknown, there are growing evidences that link alterations of fatty acid
biosynthesis to hepatic adverse effects. We recommend physicians to take basal LFT prior to risperidone
treatment and monitor LFT during treatment. Additionally, physicians should be aware that most alterations at
LFT associated with risperidone use are asymptomatic and reversible. However, more comprehensive studies
investigating risperidone-associated hepatic adverse effects should be performed to reach a definitive outcome.
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Cocuk ve Ergenlerde Risperidon Kullanim ile Karaciger Toksisitesi: Literatiir

Taramasi

Ozet: Risperidon; sizofreni, dikkat eksikligi hiperaktivite bozuklugu ve bipolar bozuklugun tedavisinde yaygin
olarak tercih edilen ikinci kusak anti-psikotik bir ilagtir. Cocuklarda risperidon kullanimimin karaciger tizerine
olas1 yan etkileri uzun yillardir incelenmekte olup konuyla ilgili kesin bir sonuca varilamamustir. Bu ¢aligmada,
gocuk ve ergenlerde risperidon kullaniminin olasi yan etkilerini siddet ve geri dontistimliligii dahil olmak tizere
birgok acidan incelemeyi amaglamaktayiz. Konu, agustos 2019 tarihi itibariyle yayinlanmis olan ¢aligmalar
arasindan PubMed, Embase ve Cochrane Library olmak iizere ii¢ elektronik veri tabaninda arastirilmistir.
Risperidon kullaniminin karaciger fonksiyon testlerinde (KFT) bozukluklara yol agabilmesine ragmen bu
degisimlerin ¢cogunlukla ilacin birakilmasini takiben geri doniistimlii oldugu ve klinik bir belirtiye yol agmadigi
goriilmiistiir. Aymt zamanda, risperidon kullaniminin immiino-alerjik hepatit ve Kkolestatik hepatit ile iliskili
olabilecegini gdsteren birtakim vaka bildirimleri literatiirde mevcuttur. Risperidonun karaciger hasarina yol acan
temel etki mekanizmasi heniiz bilinmiyor olsa da KFT’deki bozukluklarin yag aside sentezindeki degisiklikler
ile iliskili oldugu goriisii hakimdir. Konuyla iliskin kesin bir kaniya varmadan once daha kapsamli ¢aligmalara
ihtiya¢ duyulmakla birlikte, risperidon tedavisi diisiiniilen hastalarda tedavi oncesi bazal bir KFT yapilip tedavi
boyunca degerlerin takip edilmesinin faydali olacag1 goriilmektedir. Testlerde meydana gelebilecek degisimlerin
¢ogu zaman asemptomatik ve geri doniisiimlii oldugu ve karaciger yetmezligine yol agmayacagi bilinmelidir.
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Introduction

Risperidone whose exact mechanism of action is
unknown but thought to be related to the inhibition of
dopaminergic D2 and serotonergic 5-HT2A receptors is a
second generation anti-psychotic drug used in the
treatment of many psychiatric conditions including
attention  deficit hyperactivity disorder (ADHD),
childhood autism, mood disorders, Tourette’s disorder
and childhood psychosis (Cohen, 1994; Turgay, 2002;
Findling, 2000). There is an age limitation for risperidone
treatment varying with the diagnosis. Since there are not
adequate investigations regarding the efficiency and
adverse effects of risperidone treatment in children and
adolescent, usage of risperidone is not preferred in autism
patients under age 5, bipolar disorder patients under age
10 and schizophrenia patients under age 13 (Cohen,
1994; Turgay, 2002; Findling, 2000). Common side
effects include headache, weight gain, fatigue, shivering
and depressive mode, whereas, adverse effects related to
liver remain unknown (Cohen, 1994; Turgay, 2002;
Findling, 2000; Uchida, 2009). In addition to that, studies
investigating the adverse effects of risperidone treatment
in children and adolescent are few in number and mostly
non-comprehensive, thus, side effects of risperidone
treatment in children and adolescent remain unknown

Liver damage caused by anti-psychotic drugs are thought
to be mediated via three different mechanisms (Telles-
Correia, Barbosa & Cortez-Pinto, 2017). First,
metabolites formed by the metabolism of anti-psychotic
drugs in liver such as acetaminophen-S-protein may
accumulate at hepatocytes and lead to toxicity (Telles-
Correia, 2017). Second, anti-psychotic drugs may lead to
non-alcoholic fatty liver disorder or metabolic syndrome
by impairing liver function (Telles-Correia, 2017). Third,
few anti-psychotic drugs may lead to liver damage by
impairing bile transport such as chlorpromazine (Telles-
Correia, 2017). Drug-induced liver injury can be
evaluated via liver function tests including serum alanine
transaminase (ALT), alkaline phosphatase (ALP),
aspartate transaminase (AST) and bilirubin levels.
However, current investigations are unable to determine
the exact mechanism of action for risperidone.

Effects of atypical anti-psychotics via dopaminergic-
serotonergic system, possible adverse reactions and
efficiency in the treatment of psychiatric disorders have
been thoroughly examined in adult population
(McCracken, 2002; Snyder, 2002). Promising outcomes
lead to increasingly common utilization in pediatric
population, whereas, studies in this age group are limited
(McCracken, 2002; Snyder, 2002). Furthermore,
deteriorating effects of first generation anti-psychotic
drugs on liver function have been well established and
there are increasingly strong evidences indicating similar
outcomes with atypical anti-psychotic drugs including
risperidone. In this literature review, we aim to
investigate the possible hepatotoxic effects of risperidone
treatment mainly at pediatric age group.

Method

We have searched our area of interest from three different
databases (PubMed, Embase and Cochrane) by using
Medical Subject Headings (MeSH) terms including

“risperidone”, “liver function test”, “liver”, “adolescent”
and “adverse effects” by June 2019. The studies found on
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the literature search have been assessed and analyzed by
the two authors independently. Inclusion criteria for the
literature review include studies investigating the
relationship between risperidone treatment and liver
injury in children and adolescents, being published in a
peer-reviewed journal between 1995 and 2019 in English.
We have found 27 studies fitting our inclusion criteria.

Results

Even though there are many studies investigating the
effects of risperidone on liver injury, there are
controversial outcomes. In addition to human studies
there are few studies investigating this issue on rats and
mice. A study conducted with 100 patients, ages varying
between 3 and 18, reveals that risperidone treatment for
6-12 months leads to elevation of serum alanine
transaminase (ALT), aspartate transaminase (AST),
alkaline phosphatase (ALP) and bilirubin levels
(Karaman, 2011). In addition, no signs of jaundice or
liver failure or any type of clinical symptom have been
observed while discontinuation of risperidone treatment
is accompanied with the normalization of serum levels
(Karaman , 2011). In another study conducted with 102
patients, we observe reversible elevation of serum
bilirubin and alkaline phosphatase (ALP) levels without
any sign of liver failure as a result of risperidone
treatment for 6 months (Erdogan, 2010). Another study
conducted with 120 patients (Age 3 to 17) demonstrates
that risperidone treatment results in weight gain in 57.4%
of participants and asymptomatic deterioration of liver
function tests and serum bilirubin levels (Erdogan, 2008).
Additionally, there are 2 case reports in the literature
illustrating transient increases in liver function tests as a
result of risperidone treatment (Whitworth, Liensberger
& Fleischhacker; 1999).

A research investigating the metabolic effects of
risperidone treatment with 124 autistic patient concludes
that 24-week risperidone treatment leads to statistically
significant weight gain and related metabolic alterations
(Elevation of serum levels of HbAlc, glucose, ALT and
leptin) compared to the control group (Scahill, 2016). On
the other hand, another study investigating the effects of
second generation anti-psychotic drugs over a year shows
that there is no statistically significant elevation of liver
enzymes or any clinical symptom (Baeza, 2018). Similar
study conducted with 312 patients on second generation
anti-psychotic  drugs  reports that asymptomatic
deterioration of liver function tests and elevation of
bilirubin levels are seen in the first month of treatment
which mostly normalizes in 6 months without any
intervention  (Atasoy, 2007). Moreover, a study
conducted with 23 patients reveals that cytolytic hepatitis
develops in response to risperidone usage (Mouradian-
Stamatiadis, Dumortier, Januel, Delmas & Cabaret,
2002).

In addition to more comprehensive research papers there
are many case reports emphasizing upon the same issue.
Development of liver injury has been reported on a 19-
year-old patient following 3 weeks of risperidone
treatment (Lopez-Torres , 2014). Another case report
demonstrates weight gain and steatohepatitis in a 17-
year-old female (Holtmann, 2004). In addition, another
case report illustrates the emergence of peripheral edema
in 80-year-old female patient using risperidone due to
major depression which may be associated with liver
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damage since it is accompanied with elevated liver
enzymes and recovers after discontinuation (Hosseini &
Ahmadi, 2012).

A case series performed on 13 pediatric age group
patients reveals that risperidone treatment leads to
obesity, deterioration of liver function tests and increase
in steatohepatitis in 2 patients, all of which are reversible
with the discontinuation of therapy (Kumra, Herion,
Jacobsen & Briguglia, 2007). A controversial result has
been reported by a study conducted with 38 patients
using on average 2.5 mg daily risperidon for 15 months
without any deterioration in liver function tests (Szigethy,
1999).

Another issues that require additional attention regarding
the effects of risperidone on liver are immunoallergic
hepatitis and cholestatic hepatitis. Even though there are
no comprehensive study in the literature investigating
these effects, there are unique case reports indicating that
risperidon may be responsible from those outcomes
(Krebs, 2001; Wright & Vanderberg, 2001; Codeiro &
Elkis, 2007; Esposito, 2005; Francisca, 2005).

Among the studies investigating the molecular
background of the effects of risperidone on mice liver, we
observe that risperidone treatment results in
hyperglycemic state, increase in visceral adipose tissue
and increase in the fat content of liver confirmed by MRI
studies (Auger, 2014). Furthermore, analysis of adipose
tissue content reveals that decrease in the percentage of
multiple unsaturated fatty acids (Auger, 2014). These
metabolic alterations are thought to be related to increase
in the production of steroyl-coenzyme A enzyme at the
transcription level (McNamara, 2011). In addition to
effects of the enzyme on fatty acid amount and balance it
may alter serum insulin levels. Supporting evidence is
derived from the study that demonstrates higher degree of
liver injury in experimental mice with omega-3 fatty acid
deficiency in response to risperidone treatment
(McNamara, Magrisso, Hofacer & Jandacek, 2012).
Moreover, mice that have received resveratrol in addition
to risperidone treatment suffer from milder degrees of
liver injury (Azirak, 2019). Another study performed on
rats shows that coenzyme Q10 and N-acetyl cysteine
have protective effects against liver injury in rats using
risperidone and suggests that effects of risperidone on
liver may be mediated via mitochondrial and lysosomal
injury (Eftekhari, 2016; Horska, 2017). On the other
hand, metabolic alterations observed in rats and mice are
not directly correlated with the degree of weight gain.
Moreover, there is no significant alteration in the number
and histological structure of hepatocytes after short or
long term risperidone treatment (Halici, Keles & Kaplan,
2008).

Discussion

We have found that risperidone treatment in children and
adolescent used in the treatment of many psychiatric
conditions including ADHD, Tourette’s disorder and
mood disorders may result in deterioration of liver
function tests and liver injury most of which are not
associated with any clinical symptoms and are reversible
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with the discontinuation of therapy. However, it is
important to recognize the fact that studies related to this
issue are in general short term studies, thus, need for
more comprehensive and long term studies is critical. As
a result of our literature review, we have concluded that
risperidone-induced liver injury may arise as a result of
both direct hepatocyte injury and cholestatic injury.

Investigations regarding the mechanism of action
underlying the hepatic adverse effects of risperidone
treatment are few in number and not very comprehensive.
In vivo and in vitro studies result in possible hypothesis
including accumulation of reactive oxygen species
(ROS), increase in the permeability of lysosomal
membrane, deficiency of glutathione and loss of
electrochemical potential in mitochondria. Current
evidence indicates possible relation between the
deterioration of liver function tests and alterations of fatty
acid synthesis in terms of quantity and quality. These
evidences include worsening of hepatic adverse effects in
animals with omega-3 fatty acid deficiency and
improvement of condition in animal subjects using
resveratrol in conjunct with risperidone. The theory with
the highest validity about risperidone-associated hepatic
adverse effects and hepatosteatosis includes risperidone-
induced increase in the activity of at stearoyl-CoA
desaturase, an enzyme converting stearic acid (18:0) into
oleic acid (18:1) by formation of double bond in the
expense of NADPH. Altered enzymatic activity results in
increased plasma oleic/stearic acid ratio and imbalance at
fatty acid metabolism results in increased plasma fatty
acids and glucose level. In addition, altered

intracytoplasmic NADPH/ NADP™ ratio leads to high
degrees of oxidative stress in hepatocytes. Supporting
evidences include reduced rates of risperidone-induced
hepatosteatosis when anti-oxidant molecules such as N-
acetylcysteine or coenzyme Q10 is co-administered with
risperidone while augmentation of hepatic adverse effects
in subjects with omega-3 deficiency (McNamara,
Magrisso, Hofacer & Jandacek, 2012; Eftekhari, 2016).
However, supporting evidence for other hypothesis are
also present and sufficient trials with human subject are
lacking. Thus, the need for further and more
comprehensive studies investigating the mechanism of
action of risperidone-induced liver injury is obvious.

Even though efficiency and adverse effects of risperidone
treatment are more thoroughly examined in adult
population, promising efficiency rates have also been
observed in the pediatric population. In addition, most of
risperidone-induced liver injury cases are asymptomatic
and do not progress into liver failure while being
reversible with discontinuation of therapy. Therefore, we
recommend to obtain basal liver function tests in patients
who are candidate for risperidone therapy and follow-up
of liver enzymes throughout the treatment (Copir &
Erdogan, 2011).
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