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Abstract

Introduction

Despite developing strategies for treatment of people with schizophrenia, earlier mortality rate is still ob-
served in this group of patients. One of the major causes remains suicides due to drug overdose. Main ap-
proach to the treatment of schizophrenia is pharmacotherapy that is based on antipsychotics. Yet, in order to
sustain patients well being, medicaments from other groups may be introduced. Pharmacological treatment
should be accompanied by psychotherapy to prevent suicidal attempts.

A 28 years old woman diagnosed with paranoid schizophrenia was brought by the ambulance and admitted
to the Clinical Toxicology Department due to deliberate drug overdose. Her history indicated previous suici-
dal attempt. A patient took all her psychiatric medications that included 240 tablets of quetiapine (Ketrel a
200 mg), 100 tablets of zuclopenthixol (Clopixol a 25 mg), 100 tables of chlorprotixen, several tablets of
escitalopram (Aciprex) and 12 tablets of bisoprolol (Bibloc a 5 mg) - in summary around 470 tablets. This
suicidal attempt was probably the cause of abrupt drugs withdrawal after discharge from recent hospitaliza -
tion in psychiatric department. Complications involved allo- and autodisorientation, enhancement of impera-
tive auditory hallucinations and psychotic symptoms, respiratory failure and aspiration pneumonia. After ad-
mission, intensive symptomatic treatment was introduced in order to sustain living functions of the patients.
Due to respiratory failure, she was in need of external mechanical ventilation. The end of hospitalization was
followed by implementation of new drug (perazine) and transportation to Neuropsychiatric hospital for fur-
ther diagnosis and treatment.

Conclusion
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Process of pharmacotherapy in case of patients with schizophrenia should be continuously and precisely
monitored by psychiatrists. Such control would minimize the chance of suicidal attempt. What is more, pa-
tient should not limit the therapy to drugs and psychiatric appointments, but also should attend to community

health services.
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Introduction

Suicidal risk due to drug overdose contribute to increased mortality rate of patients with schizophrenia.
As abrupt onset of the disorder considers late adolescence to early adulthood, the average age of patients
mortality is lower than in case of general population [1]. Moreover, the research of Carsten Hjorthgj et al. in-
dicated that people with schizophrenia, bipolar disorders or major depression show higher rate of substance
use disorder (mainly including alcohol, hard-drugs and cannabis) [2]. Pharmacological treatment of
schizophrenia involves various groups of medications with differentiated strength. Although main therapeu-
tic approach is an introduction of first generation antipsychotics (FGA) or second-generation antipsychotics
(SGA) [3] also a wide range of other medicaments such as antidepressants or anticholinergic agents may be
implemented according to patients needs [4].

Secondly, medications have to be adapted to patients condition. Quetiapine is a SGA that inhibits differ-
entiated receptors mainly focusing on serotonin receptors (anti-HT2A action) and in lower range on
dopamine receptors (D2) [3]. Generally, SGAs are characterized by smaller risk of side-effects occurrence
than in case of FGAs. Yet, one of them are suicidal thoughts and actions that may be enhanced after imple-
mentation of the drug [5]. Concerning patients with suicidal tendencies and high risk of quetiapine overdose,
different medicament from SGAs should be provided [6].

Complex treatment creates the need of easy access to great amount of drugs. This situation itself may be
a risk factor of suicidal incidence in case of psychiatric instability. Psychiatrist that prescribe drugs should
regularly control if patient follows their indications concerning the treatment.

According to the studies, patients recently discharged after being hospitalized in psychiatric hospitals
have increased risk of suicide. This risk is also enhanced when patients history includes severe mental illness
or previous suicidal attempt [7]. Secondly, there exist a correlation between number of hospital admission
and probes of suicide. Additionally, majority of suicides occur during first weeks after discharge. The pat-
tern indicates that patients were prematurely discharged, their therapy was limited or implementation of ther-
apeutic follow up was inadequate [7].

Substantial issue of proper pharmacotherapy of patients with recurrent schizophrenia is constant intake
of medications. The studies of De Hert et al. indicated that continuous treatment lowers the risk of relapses

and guarantees longer relapse free period than in case of placebo or intermittent treatment [8].
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Materials and methods

The information about the patient was gathered from the hospital documentation available at the Clini-
cal Toxicology department. Moreover, we conducted the research regarding antipsychotics overdose and sui-
cidal attempts in case of patients with schizophrenia. References connected with our subjects were obtained

using PubMed and Science Direct website.

Case report

We present a case report of 28 years old woman that was brought by the ambulance and admitted to the
Clinical Toxicology Department due to deliberate drug overdose. The patient was diagnosed with paranoid
schizophrenia. Her history card indicated that she was previously hospitalized in the department due to drug
poisoning (four times). Moreover, it should be underlined that the patient had spent almost two months in
Neuropsychiatric hospital due to exacerbation of schizophrenia symptoms. Her admission to Clinical Toxi-
cology Department happened around 1,5 weeks after her discharge.

According to relation of emergency medical team, patient took all her psychiatric medications that in-
cluded 240 tablets of quetiapine (Ketrel a 200 mg), 100 tablets of zuclopenthixol (Clopixol a 25 mg), 100 ta-
bles of chlorprotixen and several tablets of escitalopram (Aciprex). She also took available cardiological
drugs:12 tablets of bisoprolol (Bibloc a 5 mg). In summary, patient took around 470 pills. In moment of ad-
mission to the department, she was unconscious and her state was severe. She did not react to painful stimuli
yet she was cardiovascularly and respiratorily stable. With anesthesiological assistance, the patient was intu-
bated, had stomach probe implemented and gastric lavage conducted. Moreover, she in took activated car-
bon. There was no detection of blood pressure drop nor bradycardia during admission. In course of further

treatment these deviations were also not observed due to applied treatment.

Tab. 1. Laboratoty tests

TOXYCOLOGY

PARAMETER RESULT

Valproic acid [pg/ml] (therapeutic range of 50-100 pg/mL) 3.93
Tricyclic antidepressants (TCA) [ng/ml] 277.01
Ethyl alcohol [g/ml] 0.00
Carbamazepine [pg/ml] <0.50
Benzodiazepines [ng/ml] 150.09
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As indicated in the table, laboratory tests show no sign of intoxication. Even elevated level of tricyclic an-
tidepressants (TCA; 277.01 ng/ml) does not exceed the harmful value (Tab 1.). In case of TCA, the poison-
ing level is estimated to >300 ng/ml while considering intoxication >500 ng/ml [9]. Unfortunately, the abili-
ties of hospital laboratory in indication of new generation of antipsychotics were limited. Such performance

may be obtained using chromatography. No alcohol level was detected (Tab. 1).

Tab. 2. Saturation and CRP levels in biochemistry results

BIOCHEMISTRY RESULTS
PARAMETER DAY 1 DAY 4 DAY 5 DAY 6 DAY 8 DAY 9
CRP [mg/1] 12.11 127.09 201.13 168.63 39.6 -
Saturation [%] 87.0;,99.3 72.6;98.9
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Additionally, the patient revealed pneumonia of the left lung. The symptoms included developing respi-
ratory failure, characteristic consolidations on RTG image and parameters of inflammation in laboratory tests
(Tab 2.). The empiric antibiotic therapy was implemented - ceftriaxone and levofloxacin (Biotraxon+Le-
voxa). In order to prevent possible complications, computer tomography (CT) was performed to exclude pos-
sible head injuries or bleeding. Although patient was extubated in second day of hospitalization, due to in-
creasing respiratory failure and saturation drop to 87.0% (Tab 2.), on fifth day she had to be intubated again
and had respiratory therapy using life-support machine for next three days. Then therapy with antibiotics
ended successfully. Severe condition of the patient was a complex combination of both intoxication and de-
veloping pneumonia. Yet, her treatment involved intensive symptomatic therapy that aimed to sustain and
balance out living parameters. It needs to be underlined that there is no specific antidote to second generation
of antipsychotics (SGA). Implied therapy enabled sufficient improvement of somatic state of the patient.

During the stay at the department, the psychological state of the patient was assessed three time. Due to
severe condition during admission, the first consultation could not be performed correctly. Second consulta-
tion revealed that patient was disoriented auto- and allo-psychologically. Contact with the patient was illogi-
cal. She was depressed, suffering from anxiety and suicidal thoughts- for her safety she was immobilized in
safety bed. Patient was awarded of her illness and claimed that she stopped therapy with prescribed medica-
tions. She admitted that it had been her fourth suicidal attempt and regretted of being alive. Moreover, her
problem were imperative auditory hallucinations and she presented psychotic symptoms (talking to imagined
people). After last consultation, the patient was qualified for further treatment in Neuropsychiatric hospital.

What is more, a psychiatrist prescribed a therapy with perazine (Pernazinum).

Discussion

Presented case report underlines the importance of monitoring and control of pharmacotherapy of peo-
ple with schizophrenia. The history of the patient indicated that previously she had four hospitalizations due
to suicidal attempts and drug overdose. Described stay in hospital began 1,5 weeks after the discharge from
almost two months stay in psychiatric clinic. According to the report patient took 240 tablets of kwetiapine
(Ketrel 200 mg). Total value of the substance intake equaled to 48 000 mg. It shows that patient gathered at
least 4 packages of the drug (each package possesses 60 tablets) that may be prescribed during the discharge
or accumulated before. Such action supports the contradiction that quetiapine should not be implemented in
group of people with suicidal attempts [10].

Recommended administration of quetiapine in therapy of schizophrenia is 50 mg in first day, 100 mg in
second day, 200 mg in third day and 300 mg in fourth day. From day four, the effective daily dose varies be-
tween 300-450 mg. The maximum recommended dose per day is estimated to 750 mg [10]. It is clearly visi -
ble that our patient exceeded this with more than 60 times bigger value of a daily intake. A half-life of queti-
apine is approximated to 7 hours. In majority the drug binds to serum proteins and reaches maximum con-
centration in plasma after around 2 hours. The primary route of metabolism is via hepatic elimination [11]. It

may explained why quetiapine should be carefully administered in patients with permanent diseases.
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Typical symptoms of acute overdose of this substance include drowsiness, tachycardia and coma [12].
The depression of central nervous system (CNS) may be explain by inhibition of histamine receptors (H1)
and by quetiapine [13]. Moreover, the comparison of quetiapine overdoes with other antipsychotic drugs re-
vealed that the substance is more likely to enhance side effects such as hypotension, respiratory depression
and death [12]. In case of our patient, coma and respiratory failure was so intensive (saturation at level of
87%, Tab 2.) that she had to be intubated two times. The reason for second intubation was probably the im-
position of both - inflammatory changes (pnemonia) and respiratory depression.

Intake of such significant dose of the drug creates the problem with initiation of the hospital treatment.
Due to limited capabilities of indication of SGAs, their concentration in the organism is hard to determined.
Most of psychiatric drugs cannot be marked using simple laboratory tests. To evaluate the concentration of
all medicaments that our patient took, the method of gas chromatography- mass spectrophotometry (GC-MS)
should be used [14]. Regrettably, such diagnostic equipment was not available at the department. An analysis
of drug concentration is not only issue in case of intoxication but also in terms of restoration of the therapy.
Due to unknown level of the previously medicament, consecutive introduction of SGA has to be very care-
ful.

Another important issue is abrupt withdrawal of medications. Within the period between the discharge
and suicidal attempt, our patient did not continue recommended pharmacotherapy. As in her case, such be-
havior in exacerbation and relapse of schizophrenia [15]. She admitted constant suicidal thoughts, imperative
auditory hallucinations and was disoriented auto- and allo-psychologically. Additional symptoms that can
occur during withdrawal of neuroleptics involve nausea, tachycardia and general autonomic dysregulation.
Regarding quetiapine withdrawal, it is a result of dopamine (D2), serotonin (5-HT1A), and histamine (H1)
receptors stimulation. As these receptors influence chemoreceptor trigger zone, a medullary site that cause
the emergence of nausea and emesis. Moreover, serotonin and dopamine act on brainstem nuclei that is in
charge of autonomic control [16]. Undoubtedly, withdrawal of quetiapine increases the risk of suicidal at-
tempt as the relapse may occur abruptly and is accompanied by negative symptoms. That is why, this drug
should not be implemented in case of patients that are in risk group of suicide [10].

Regarding antipsychotics, apart from quetiapine, zuclopenthixol, chlorprotixen and escitalopram were
taken in increased quantity. Zuclopenthixol (Clopixol) is a member of thioxanthene derivatives and pos-
sesses high affinity towards dopaminergic receptors, D1 and D2, al-adrenergic receptors and 5-hydrox-
ytryptamine receptor, 5-HT2. Moreover, it also acts on histamine receptors, H1, with smaller extent [17, 10].
Although zuclopenthixol belongs to different chemical group, it stimulates same receptors as quetiapine.
That is why, the overall effect of drugs intoxication may be enhanced. The maximum dose of zuclopenthixol
equals to 150 mg [18]. According to medical history, our patient took 2500 mg of the drug (100 tablets of 25
mg Clopixol), so she exceeded the maximum dose by almost 17 times. Moreover, the maximum concentra -
tion of ziclopenthixol depends on the form of the substance - in case of zuclopenthixol dihydrochloride it is
afterl hour whereas considering zuclopenthixol acetate - 36 hours [19]. The half life of medicament is as-

sessed to 20 hours (range from 12-28 hours) [20].
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Appearance of zuclopenthixol side effects are dependent on the dosage of the medicament. Regarding
overdose, the symptoms are similar to quetiapine (as previously mentioned- it works on same receptors) yet
including transient dose-dependent sedation and hyper- or hypokinesia [21]. Such significant drug overdose
creates the risk of rare yet life-threatening complication zuclopenthixol- induced neuroleptic malignant syn-
drome (NMS). This condition is characterized by fever, altered mental status, autonomic instability, ex-
trapyramidal righty and changes in laboratory parameters. Mortality rate of NMS varies between 10-20% so
intensive life supporting treatment has to follow progressing symptoms [22]. Fortunately, our patient did not
develop NMS. Moreover, the interaction between zuclopenthixol, chlorprotixen and escitalopram results in
decreased metabolism of the substances that elongates the effect of their overdose.

The primary goal in treatment of overdose is aggressive supportive therapy. In order to prevent CNS de-
pression and respiratory failure, patient needs to be supported by mechanical ventilation (intubation and life-
support machine). Hypotension should be treated by intravenous fluids with use of direct acting vasopres -
sors. Our patient had injected Natrium Bicarbonicum 8.4%. Additionally, she obtained Midazolam from
group of benzodiazepines that are used for seizures [23]. In further treatment, she had injected selective 1
receptor blocker type, metoprolol in order to support cardiac functions. Quetiapine overdose enhances the
possibility of serious side effects such as cardiac failures such as QTc interval prolongation, and torsade de

pointes [24]. Three EKGs revealed QTc integrals as presented in the table (Tab 3.).

Tab 3. EKG evaluation

EKG RESULTS
Date Rhytm QTc interval (ms)
18.07.2019 Sinus rhytm 500
24.07.2019 Sinus rhytm 430
29.07.2019 Sinus rhytm 460
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Normal values of QTc intervals for women should be smaller than 450 ms [25]. In presented table, the
elongated intervals occurred during two examinations. Prolongation of QT interval due to intake of medica-
tions creates the predisposition to torsades de points or ventricular fibrillation [26]. In case of corrected QT
interval exceeding 500 milliseconds intravenous magnesium may be provided [23]. Such conduct was pro-
ceeded in our patient.

Hard condition of the patient may be also a result of developing pneumonia (Tab 2.). These inflamma-
tory changes may be a result of potential choke. Great number of taken drugs that act depressively on central
nervous system (CNS) and reflexes could contribute to aspiration pneumonia [27]. Moreover, observing the
pattern, it is clearly visible that CRP level was gradually increasing from the beginning of admission. That is
why, two antibiotics, ceftriaxon and levofloxacin, were introduced to work within wide range of bacteria.

Definitely, after hospitalization, she had to be transported to Neuropsychiatric hospital. What is more,
after clinical therapy, she should follow the course of treatment that includes pharmacotherapy and psy-
chotherapy with controlled psychiatric appointments. Undoubtedly, the substantial aid for patients with re-
current schizophrenia would be community mental health services (CMHS) that sustains the goals of ther-
apy, helps to prevent relapses and deals with society exclusion. Current situation in Poland indicates that
people with schizophrenia have better chances for effective therapy. Although within 5 years (2010-2014),
the number of diagnosed cases increased by 3.4%, it was observed that number of hospitalizations in the hos-
pitals decreased by 10%. Such tendency underlines the fact that the model of CMHS is more common in
Poland. In case of our patient, the important role plays a guardian. Usually, the guardian is a family member
that supports person financially and emotionally [28].

Last strategy that would prevent the suicidal attempt of patients with schizophrenia is prescription drug
monitoring programs (PDMPs). In future it may be an important tool to both prevent non-medical use of
medicaments and decrease mortality rate caused by overdose. Yet, recent researches conducted in US are not

yet satisfying [29].

Outcome

The risk of suicide in group of people with schizophrenia is increased 12 times than in common society.
Suicidal attempts and more frequent cardiovascular disorders are definitely two major factors contributing to
earlier mortality in this group [30]. Regarding suicides, overdose of medicaments is significant issue.

Although SGAs are commonly used in treatment of schizophrenia, quetiapine should not be imple-
mented for patients with suicidal thoughts. This substance enhances the risk of harmful attempts by the pa-
tient. At the beginning of the therapy, quetiapine and other antipsychotics intake should be strictly and fre -
quently controlled. Also, it is not recommended to prescribe medicaments in increased amount as it also cre-
ates the risk of deliberate drug overdose. Thirdly, drugs may be prescribed with postponed time of buying
out in pharmacy. It would help to control the amount of medicaments taken that should be also checked by
psychiatrist during regular appointments.

Remarkably important period in therapy of patient with schizophrenia is the time after discharge. As

discussed before, the highest rate of suicidal attempts fall on the first weeks after the end of hospitalization.
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Conclusion

Treatment of patients with schizophrenia should be constant and involve differentiated institutions: hos-
pital, community psychiatry and psychiatric therapy. While choosing pharmacotherapy, all aspects including
contradictions, side effects and general state of the patient should be taken under consideration. Only com-
plex approach to this kind of patient enables the successive yet fluent improvement of persons health and
comfort. Moreover, multi institutional approach sustains permanent course of treatment, supports the family

and prevent from society exclusion.
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