
Dear editor,

Psychotic-like experiences and  psychotic symptoms that are 
characteristic of psychotic disorders also emerge as a con-
sequence of drug and substance misuse or medical illness 
(Binbay et al. 2012). Reporting psychotic symptoms due to 
drug and substance misuse is particularly important, as their 
mechanism of action may contribute to our understanding of 
the etiopathology of psychosis. Macrolide antibiotics are com-
monly prescribed in Turkey, ranking third among all antibi-
otic prescriptions (Tuna 2004). Clarithromycin—a macrolide 
antibiotic—is commonly used for upper and lower respira-
tory tract infections, as well as for helicobacter pylori eradica-
tion (Peter and Clissold 1992). Although the primary adverse 
effects of clarithromycin are related to the gastrointestinal sys-
tem, several serious mental health outcomes, including ma-
nia, delirium, and psychosis, have been reported (Bandettini 
di Poggio et al. 2011; Abouesh et al. 2002; Sturgill and Rapp 
1992). In addition, common cold medications containing 
chlorpheniramine that are used widely as over-the-counter 
preparations may have side effects, including psychotic symp-
toms (Hellbom 2006). This letter presents a patient that ex-
perienced psychotic symptoms after oral intake of clarithro-

mycin and chlorpheniramine, and a discussion of the possible 
underlying molecular mechanisms of psychotic symptoms.

A 34-year-old female presented to our outpatient clinic with 
her family in January 2013. Three days earlier she began to 
take a treatment regimen consisted of clarithromycin (500 
mg per tablet), butamirate citrate (50 mg per tablet), and a 
combination of paracetamol, phenylephrine, and chlorphe-
niramine (650 mg, 10 mg, and 4 mg per tablet, respectively) 
b.i.d., which was prescribed for moderate symptoms of up-
per respiratory tract infection at the emergency department. 
On day 2 of the treatment she began to experience intense 
anxiety, disorganized speech (such as, “my mom is dead”, “my 
mom is vomiting”, “call an ambulance”, “I am pissing”, “give 
me a pamper”), inappropriate laughing, and sleeplessness.

Her psychiatric evaluation was negative for distorted and fluc-
tuating awareness, as well as temporal, spatial, and personal 
orientation impairment. The patient was very anxious due to 
visual and auditory hallucinations. There was marked perse-
veration of her thought process and her thought content was 
dominated by perceptual disturbances. Her motor activity 
was increased due to psychotic symptoms and related anxiety. 
She had remarkable physical developmental retardation and 
microcephaly. She also had strabismus, hyperextensible joints, 
minor malformations of the hands and palms, pes cavus, and 
features of hypogonadism. 

She had mild mental retardation, according to an earlier 
evaluation of her IQ performed at our hospital to determine 
her disability payment in 2009. Her parents reported that 
her phenotypical features were associated with an inherited 
chromosomal abnormality, but the parents had no formal 
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report of the chromosomal analysis which was performed in 
another hospital. The patient was the eldest of 3 daughters; 
her youngest sister also had  similar phenotypical features of 
microcephaly, physical and mental retardation, pes cavus, and 
strabismus. Although the parents and other sister were physi-
cally healthy and had no phenotypical feature of chromosomal 
anomaly, all three had received antidepressant treatments for 
anxiety and depression at different times. The patients’ labo-
ratory analysis, including complete blood count, and renal, 
hepatic, and thyroid function tests was normal. The patient 
previously used risperidone, chlorpromazine, sertraline, and 
fluoxetine for depressive and behavioral symptoms during her 
adolescence. She had not been admitted for psychiatric treat-
ment since 2003 and had no history of psychotic symptom. 
She was unable to attend mainstream school and has been 
attending a special education program since 1998. 

After emergence of psychotic symptoms, the parents discon-
tinued the infection tretment and they admitted to our outpa-
tient clinic. Her presenting complaints dramatically subsided 
in one day after the oral intake of one tablet of olanzapine 5 
mg and one tablet of lorazepam 1 mg. The patient returned to 
the level of functionality she had before using clarithromycin 
and chlorpheniramine.

The patient’s general clinical picture, including abrupt onset 
of delusions, hallucinations, and disorganized speech, was in 
accordance with a diagnosis of substance-induced psychotic 
disorder. The patient had severe anxiety due to ego-dystonic 
experiences. The presenting symptoms were most likely relat-
ed to clarithromycin, chlorpheniramine, and phenylephrine. 
The literature includes a substantial number of case reports of 
psychosis, psychotic symptoms, mania, and delirium related to 
clarithromycin (Shah et al. 2012; Erkek et al. 2009; Kouvelou 
et al. 2008; Ozsoylar et al. 2007; Abouesh et al. 2002). There 
are also few reported cases of psychosis induced by over-
the-counter cold medications, including chlorpheniramine 
(Sharma et al. 2005; Brown et al. 1990). Phenylephrine was 
also reported to impair prefrontal cognitive functions due to 
its α1 adrenergic agonistic effect (Arnsten et al. 1999).

Among case reports, the most commonly reported impair-
ments related to clarithromycin were cognitive dysfunction, 
disorganized thinking, and disorganized speech (Bandettini di 
Poggio et al. 2011). Clarithromycin probably disrupts inhibi-
tory processes associated with cortical regulatory functions, 
leading to clinical manifestation of disinhibition (Brooks and 
Hoblyn 2005). Hence, subtle thoughts progress to auditory 
or visual hallucinations, and then to paranoid ideation or de-
lusions, followed by anxiety accompanying the abrupt shift 
in the intensity of ordinary thoughts. The final clinical pres-
entation can be mania, psychosis, or delirium, depending on 
patient age, predisposition, and underlying co-morbidities.

Some have proposed theories to explain the underlying mech-
anism of the disinhibitory effect of clarithromycin. One such 

hypothesis implicates γ-amino butyric acid (GABA) antago-
nism (Brooks and Hoblyn 2005). Inhibition of GABA proba-
bly leads to infiltration of overloaded stimuli from subcortical 
centers, such as the thalamus, to the cortex, finally exhibiting 
a syndromal combination of hallucination, delusion, affective 
dysregulation, or cognitive impairment (Barch and Ceaser 
2012). Another hypothesized mechanism is inhibition of the 
cytochrome P450 enzyme system in response to clarithromy-
cin (Shah et al. 2012). Co-administration of molecules that 
are metabolized in the same enzyme system as clarithromy-
cin is may lead to toxic plasma concentrations, which in turn 
might cause the emergence of psychiatric symptoms. Thus, 
in most cases of clarithromycin-induced psychosis co-admin-
istered drugs metabolized by the same microsomal enzyme 
system were also ingested (Bandettini di Poggio et al. 2011). 

In the presented case enzyme inhibition  due to clarithromy-
cin might have caused an increase in the plasma concentration 
of chlorpheniramine and phenylephrine. Chlorpheniramine 
is an antihistaminergic molecule that is also known for se-
rotonin and noradrenalin re-uptake inhibition (Carlsson and 
Lindqvist 1969). Enzymatic interaction between clari-
thromycin and chlorpheniramine might result in impaired 
monoaminergic transmission and the emergence of psychotic 
symptoms. A serious adverse effect of co-administration of 
clarithromycin and chlorpheniramine with selective serot-
onin re-uptake inhibitors is serotonin syndrome (Ayoğlu et 
al. 2009; Jaber et al. 2006; Pollak et al. 1995). Such cases are 
probably associated with drug-drug interaction; however, both 
molecules may have direct serotonergic effects in the brain 
(Miyata et al. 2011). Furthermore, 14-OH-clarithromycin, a 
lipid-soluble active metabolite of clarithromycin, might also 
have some effects on brain functions (Ozsoylar et al. 2007). 
Nonetheless, not all patients taking clarithromycin or chlo-
rpheniramine experience psychotic symptoms; there must be 
a particular underlying vulnerability. In the presented case 
such vulnerability might have been a consequence of chro-
mosomal abnormality. Schizophrenia—the prototype of psy-
chotic disorders—is associated, in part, with some structural 
chromosomal abnormalities (copy number variation) (Bassett 
et al. 2010). Although there was no clearly identified chromo-
somal anomaly in the presented patient, her clinical picture as 
reported herein might have been associated with subtle cor-
tical and subcortical impairment, which in turn resulted in 
clinically relevant symptoms following use of clarithromycin 
and chlorpheniramine. 

Yours sincerely
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