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Case Report
Investigating Clozapine-induced Sialorrhea Improve-
ment in Highland Climate Area: A Case Study

Background: This case report describes the elimination of clozapine-induced sialorrhea 
through a change in residence, highlighting how environmental factors can influence 
medication side effects. 

Case Report: The subject was a 39-year-old woman diagnosed with schizophrenia, who 
had been experiencing significant sialorrhea as a side effect of clozapine treatment. After 
relocating to a highland climate, the patient’s excessive salivation was significantly resolved. 
Importantly, this change occurred without the need for any adjunctive medications, such as 
atropine, which are commonly prescribed to manage this side effect.

Conclusion: This case underscores the importance of considering environmental factors when 
evaluating drug effects in patients. It serves as a reminder to healthcare providers to be aware 
of how changes in a patient’s residence may impact the pharmacodynamics of medications, 
such as clozapine. Understanding these dynamics can lead to more personalized treatment 
approaches and improved patient outcomes, emphasizing the need for further investigation 
into the relationship between climate and medication side effects.
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Introduction

he mouth contains nearly 600-1000 sali-
vary glands, with three pairs being clinical-
ly important, namely parotid, submandibu-
lar, and sublingual [1]. Salivary secretion is 
mainly controlled by the parasympathetic 
nervous system [2]. Sialorrhea, or hyper-

salivation, is associated with neurological disorders, oral 
cavity abnormalities, or drug effects [3-5]. Disorders 
in any phase can lead to hypersalivation or sialorrhea. 
Neurological diseases, such as cerebral palsy, Parkin-
son disease, and amyotrophic lateral sclerosis can cause 
impaired swallowing and sialorrhea [6, 7]. Other causes 
include oral inflammation, tooth decay, infections, and 
exposure to toxins. Meanwhile, causes of sialorrhea can 
include the side effects of medications (e.g. antipsychot-
ics, tranquilizers, anticonvulsants, cholinergic agonists, 
and lithium) [2, 8, 9].

Schizophrenia is a complex mental disorder charac-
terized by hallucinations, delusion, and disorganized 
speech [10, 11]. Antipsychotic drugs, such as clozap-
ine are used to treat schizophrenia, and studies indicate 
that approximately 30% of schizophrenia patients may 
have treatment-resistant forms of the disorder, making 
clozapine an essential option for a substantial subset of 
the population [12]; however, they can cause serious side 
effects like weight gain, sialorrhea, and seizures [13, 14]. 
Clozapine-induced sialorrhea is a common side effect in 
30% to 80% of schizophrenic patients and is dose-de-
pendent and can worsen over time [15, 16] and typically 
exacerbated during sleep [17].

There are different proposed mechanisms for clozapine-
induced sialorrhea. Clozapine has an agonistic effect on 
the M4 muscarinic receptors and an antagonistic effect 
on α-adrenergic receptors. Moreover, it reduces the gas-
trointestinal tract movement, including the esophagus. 
As a result, it leads to increased sialorrhea by reducing 
swallowing [18]. Despite different treatment methods, 
sialorrhea treatment is still challenging. It is affected by 
various factors, including mental and cognitive abilities, 
healthy swallowing ability, lack of oral and dental prob-
lems, as well as the ability to keep the head upright [4].

Treating clozapine-induced sialorrhea poses several 
challenges, including the need to balance the medica-
tion’s efficacy for treatment-resistant schizophrenia with 
the management of side effects. Reducing clozapine dos-
age to alleviate sialorrhea may compromise its effective-
ness while adding anticholinergic agents could lead to 
drug interactions and complicate treatment. Patient com-

pliance can be affected by frustration over side effects, 
and those with comorbid conditions may face limitations 
in available treatments [16, 18-20]. In this case report, 
we reported a schizophrenic patient whose clozapine-
induced sialorrhea was reduced after a change in the 
residence and summering in a mountainous climate area 
without taking atropine. This report helps physicians no-
tice the probable changes in the drug effects on patients 
with a change in the residence due to changes in the local 
climate. 

Case Presentation

The case was a 39-year-old woman living in the coastal 
area of the Caspian Sea who had suffered from schizo-
phrenia in the last 15 years. Her condition was associ-
ated with hallucinations, delusions, and aggressive be-
havior. She was under pharmacological treatment with 
typical and atypical antipsychotics; however, clozapine 
was prescribed for her due to her lack of response to any 
other drugs. Then, the symptoms of the disease were 
controlled by a gradual increase in the dosage to 200 mg/
day. Due to improvement in the symptoms, the dosage 
was reduced to 125 mg/day, but the psychotic symptoms 
and irritability of the patient worsened. Hence, the dos-
age was increased, and the symptoms were controlled 
by taking 150 mg of clozapine per day and she did not 
receive any other treatment. Since the beginning of the 
treatment with clozapine, the patient had a normal com-
plete blood count, electrolyte panel, thyroid function 
tests, liver function tests, kidney function tests, urinaly-
sis, and imaging studies and has not been affected by any 
blood complications. 

As she complained about sialorrhea, an atropine drop 
was prescribed. Based on the Greenberg visual scale, 
she had grade III (severe/fulsome) sialorrhea. During 
three years of the treatment, she had at least 5 visits to 
the clinic. In regular visits to the psychiatric clinic of the 
hospital, she talked about the occasional improvement 
of sialorrhea when traveling to mountainous areas (less 
humid places). She said that sialorrhea diminished in 
mountainous areas, and she did not need to take an at-
ropine drop. Meanwhile, based on the Greenberg visual 
scale, she had grade I (dry) sialorrhea. Also, she did not 
receive any medical drugs that might have anticholin-
ergic properties while living in the mountain. With the 
arrival of warmer seasons and the increase in the hu-
midity, some people living near the sea summer in the 
neighboring mountainous areas where the climate is bet-
ter. This condition was inspected for 5 episodes when 
the patient went there. Given that there may have been a 
change in the patient’s diet due to specific vegetation in 
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the mountainous area, her diet was carefully examined. 
In all cases, her diet was similar to the one in her original 
residence. Clozapine-induced sialorrhea of the patients 
is not normally related to the humidity. 

Discussion

To the best of the authors’ knowledge and according 
to the searches they did in the databases, no study has 
investigated the effect of climate on reducing clozapine-
induced sialorrhea. Sialorrhea associated with several 
neurological disorders or is a side effect of drugs is ex-
cessive saliva secretion [7]. One of the most efficient 
antipsychotic drugs is clozapine, particularly prescribed 
for chronic schizophrenic patients, although it has some 
adverse effects such as sialorrhea [16]. Sialorrhea brings 
about some physical and psychosocial complications. 
Physical complications include perioral skin irritation 
with secondary infection, bad odor, speech disorder, and 
an eating disorder. Those with drooling are at risk of the 
aspiration of saliva, food, or fluid into their lungs. On the 
other hand, psychosocial complications embrace isola-
tion, greater dependency on care, damage to electronic 
devices, low self-esteem, difficult social interaction 
due to messy faces, dirty clothing, and bad odor [2]. A 
schizophrenic patient who suffers from severe cognitive 
problems has excessive drooling and should change her/
his dress several times a day. Sialorrhea can have consid-
erable negative effects on the patient’s and the caregiv-
er’s quality of life [4]. It can make the patient hesitate to 
continue the treatment with clozapine [20]; on the other 
hand, stopping taking clozapine puts the patient at risk of 
recurrence and exacerbation of the symptoms. 

Change in the residence, which results in a new cli-
mate, has considerable effects on human health and 
drugs. The effect of climate on human health is the result 
of the interaction between the climate and drugs. This 
interaction can be the effect of climate on drug storage 
conditions, heat intolerance due to medication-induced 
heat, climate and pharmacokinetics, and sensitivity to 
light due to medication [21]. 

In hot and humid regions like the area near the sea, the 
north of Iran, people most often travel to the neighboring 
mountainous areas during the hot seasons. These areas 
have different types of vegetation, and people use these 
plants in their diet. Some plants have anticholinergic 
manifestations and can act as atropine, such as Datura 
stramonium, Atropa belladonna [22], and Hyoscyamus 
niger [23]. However, the patient, reported in this case 
study, did not take any of these herbs and her diet was 
quite similar to her normal diet in her original residence 

(near the sea). Therefore, we can propose that climate 
areas with higher humidity and milder temperatures may 
help improve sialorrhea symptoms for some individuals. 
In such environments, the moisture in the air can assist in 
managing excessive salivation by preventing the mouth 
from feeling dry, which can sometimes exacerbate the 
perception of sialorrhea. Additionally, a more temperate 
climate can reduce overall stress and discomfort, poten-
tially lessening anxiety-related salivation. For patients, 
living in or temporarily relocating to a more favorable 
climate might provide symptomatic relief and improve 
their quality of life while they navigate treatment options 
for managing sialorrhea. 

Conclusion

Physicians should monitor the side effects of the drugs 
in patients because of environmental factors. Since a 
change in the residence brings about the experience of a 
new climate, the diet of the patient is likely to improve or 
exacerbate the side effects of the drugs. Evaluating more 
similar patients may contribute to some relationship be-
tween sialorrhea and a change in the climate. 
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