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Antipsychotic drugs have a high therapeutic index and are generally safe agents. Adverse
effects are extensions of many pharmacological actions of these drugs which include those on
the cardiovascular, central, autonomic nervous system and endocrine systems.**" The
knowledge of how the prevalence and severity of adverse effects vary for different
antipsychotics allows the clinicians to choose the safer and effective drug therapy for the
patients.’®] Atypical antipsychotics differ from conventional agents as atypical antipsychotics
have lower risk of extrapyrimidal side effects and also significantly reduce both positive as
well as negative symptoms of shizophrernia.”! Besides having lower risk of extrapyrimidal
side effects, atypical antipsychotic agents present their own spectrum of adverse effects that
include hypotension, seizures, weight gain, increased risk of diabetes mellitus and
hyperlipidemia.®*"! These ADRs in hospitalized psychiatric patients are not only common,
but they also have high rate of preventability. To identify medications that should be targeted

for quality improvement projects and patient education, a healthcare system can use data on
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frequency, severity, probability and preventability. Targeting high-risk medications that have
been identified through analysis may have a significant impact on reducing preventable
ADRs.1*4

The aim of this review is to present an updated analysis of ADRs associated with the use of
antipsychotic drugs in different populations with psychiatric disorders and how to manage
ADRs in general perspective and what are the future developments in the management of

adverse drug reactions.

Mechanism of antipsychotic action

Pharmacodynamics property of all antipsychotics in the brain is D, receptors antagonism that
has given rise to the hypothesis that schizophrenia and other related disorders involves the
dysregulation of dopaminergic circuits with excess dopaminergic activity in mesolimbic
pathway which lead to the positive symptoms of psychosis and reduced dopaminergic
signaling in the mesocortical pathways leads to the negative symptoms. The evidence for the
dopamine hypothesis comes from not only the efficacy of D, receptor antagonism, but also
through the effect of D, agonists such as amphetamine in precipitating psychosis and the
effect of dopamine depleting drugs such as reserpine in reducing psychotic symptoms.*!

Measures of ADRs associated with Antipsychotic drugs

For schizophrenia, antipsychotic drugs are the cornerstone of the pharmacological treatment
such as chlorpromazine (first antipsychotic drug) introduced in 1952 that also marked the
new era in psychopharmacology.!**! The early antipsychotic drugs are now referred to as first-
generation antipsychotics (FGAs) which include chlorpromazine, haloperidol or
fluphenazine. As these agents are effective in relieving positive symptoms of the diseases, but
they also have serious limitations. They lack the efficacy regarding negative symptoms and
the adverse effects especially extrapyrimidal symptoms (EPS) became serious drawbacks of
these drugs. The drawbacks of FGAs lead to the development of newer antipsychotics
(Respiridone, Olanzepine, Quetiapine etc) which met with great expectations since 1990s.
Newer antipsychotics also known as novel antipsychotics are now referred as second

generation antipsychotics (SGAs) such as Clozapine.[™

The first antipsychotic that proved to be affective in the treatment of schizophrenia was
clozapine, but also known as the first antipsychotic devoid of extrapyrimidal symptoms

(EPS). However clozapine has the ability to cause agranulocytosis as a serious adverse effect
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that led to the withdrawal of clozapine by the manufacturer, but reintroduced in 1989 with
strict regulations regarding indications and white blood cell count follow-up.t51"]
Antipsychotics are pharmacologically heterogeneous group of compounds that act as D,
dopamine receptor antagonists, an action linked to their antipsychotic effect.'®! Both typical
and atypical antipsychotic drugs may provoke seizures in susceptible patients. The risk of
seizures seems highest for clozapine and lowest for Resperidone.™ The majority of adverse
effects of antipsychotics agents are extensions of their pharmacological actions, also there are
some allergic and idiosyncratic adverse effects.””® In general antipsychotic agents have better
compliance but also have capability to cause adverse effects. The major adverse drug

reactions caused by antipsychotic drugs are pointed out as below.

Sedation and cognition

Chlorpromazine, thioridazine, mesoridazine and the atypical clozapine, olanzepine and
quitiapine are the agents are most frequently prescribed agents which may cause sedation.?!
Sedation occurs early in the treatment course and may decrease overtime but oversedation

will lead to cognitive perceptual and motor dysfunction.!?!

Extrapyrimidal symptoms (EPS)

Extrapyrimidal symptoms induced by antipsychotic drugs, neurotransmitter imbalance
between D2 dopaminergic neurons with a hypoactivity and M4 muscarinic cholinergic
neurons with hyperactivity occurs. The neurotransmitter alterations in Parkinson’s disease
have been described as follows: dopamine and GABA hypoactivity and acetylcholine and
glutamate hyperactivity. Dopamine hypoactivity occurs after treatment with FGAs and SGAs.
Dopaminergic neurons in the substantia nigra activate D1 and D2 dopaminergic neurons
located in the caudate nucleus. In this nucleus, D1 dopaminergic neurons weakly activate

dynorphin neurons, which inhibit via mu receptors substance P neurons.?* %!

The latter neurons activate GABAergic neurons in the internal globus pallidus. D2
dopaminergic neurons activate GABAergic neurons in the external globus pallidus.”! When
extrapyramidal symptoms occur, a dopaminergic-cholinergic neurotransmitter imbalance
appears due to the blockade of the D2 receptor in the extrapyramidal system. In the internal
globus pallidus, GABAergic neurons weakly inhibit, via GABAA receptors, M4 muscarinic
cholinergic neurons located in the putamen and enhance acetylcholine hyperactivity.
Consequently, M4 receptor antagonists can counteract the dopaminergic-cholinergic

neurotransmitter imbalance in the extrapyramidal system.?"!
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Extrapyrimidal symptoms are serious, sometimes deliberating and stigmatizing adverse
effects and require additional pharmacotherapy and include acute dystonias, akathisia,
Parkinsonism and Tardive dyskinesia (TD). EPS develop into two phases, early acute EPS
most often develop upon the beginning of pharmacotherapy or when the dose of
antipsychotic drug is increased. The later onset EPS usually occurs after prolonged
manifestations include akathisia, acute dystonia, and Parkinsonism.[?® 2! Acute dystonia
occurs mainly within first few days after starting antipsychotic treatment. The primary risk
factors for acute dystonia are young age and male gender, history of substance abuse and
family history of dystonia. Acute dystonia can be effectively prevented or reversed with
anticholinergic drugs such as biperiden.?%-34

Akathisia occurs mostly within the first three months of treatment and is very common,
poorly understandable and difficult to treat. The effective treatment for akathisia is dose
reduction, liposoluble beta adrenergic blockers and benzodiazepines.®® ! About 25 % of
patients treated with first generation antipsychotics develop Akathisia.*” Second generation
antipsychotics such as clozapine and Quetiapine have the lower risk of akathisia, but not
confirmed in blinded reviews.®™ Tardive dyskinesia (TD) includes symptoms like
involuntary, repetitive movements such as grimacing, tongue protruding, oculogyric crisis
and lips puckering as well as torso and limb movements.® *1 Tardive dyskinesia (TD) may
occur after the discontinuation of pharmacotherapy or even may be irreversible. It is
estimated that about 50% patients treated with high potency first generation antipsychotics
such as haloperidol develop acute extrapyrimidal symptoms (EPS) within the first several
days of treatment. Prevalence of Tardive dyskinesia is less known due to differences in
design and methodologies among the studies that have investigated this problem!?! 2231 ang
some studies have reported the prevalence of TD as 0.5% to 70% of patients receiving FGAs,
with an average rate being between 24% and 30%.5% 3% Acute EPS usually responds to dose
reduction of the antipsychotic agent or require additional pharmacological treatment.
Antipsychotics induced Parkinsonism occurs between few days and upto several months after
the treatment is initiated. Risk factors that are related with antipsychotic induced
Parkinsonism are age (mainly elderly), gender (female), early onset EPS and cognitive
deficit.l*” This type of Parkinsonism is considered reversible as well as anticholinergic agents
may be useful, but anticholinergic agents should be avoided in the elderly patients due to
their side effects such as cognitive deterioration, urinary retention, dry mouth and risk of

glaucoma exacerbation. The rates of Parkinsonism induced by SGAs (e.g., 26% with
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olanzepine) are lower than those with FGAs (55% with haloperidol), but are not negligible,

so switching to SGAs is often recommended in cases of Parkinsonism.[*!

Hyponatraemia

Hyponatraemia is state of imbalance in water-electrolyte homeostasis generally defined as a
lowered serum sodium level of <136mmol/L (normal level is 136-144mmol/L)."?
Hyponatraemia is seen in about 4% of patients who have chronic schizophrenia and also in
patients with other psychiatric disorders such as psychotic depression, manic depressive
psychosis and mental retardation.[****! Severe or rapidly developing hyponatraemia can cause
convulsions, coma and even death and also it has been associated with the development of
rhabdomyolysis.® 7 It was recognized in 1970s that antipsychotics such as tiotixene (a
thioxanthene derivative) and haloperidol (a butyrophenone derivative) may impair the ability
of patients to excrete a free water load.[*® **! It was shown that a greater portion of elderly
patients treated with phenothiazines such as chlorpromazine, thioridazine and fluphenazine
had significantly lower serum sodium levels than patients not treated with phenothaizines.>!
It was also shown that a greater portion of patients treated with haloperidol had impaired free
water excretion and urinary dilution than healthy controls.® These symptoms have not been
reported for newer atypical antipsychotic agents but some case reports of drug-induces
hyponatraemia in patients using atypical antipsychotics suggests that atypical antipsychotics
also affects water balance and can induce hyponatraemia in some cases.®? %%

Sexual dysfunction

Sexual dysfunction (SD), defined as any reduction in desire or libido, diminished arousal,
decline in the frequency of intercourse, or an undesirable inability to achieve orgasm.®* SD
IS very common in patients taking antipsychotic drugs with prevalence of 45-80% in males
and 30-80% in females.®™™ A study shows about 49% of patients who take antipsychotic
drugs show sexual dysfunction.®® The mechanism involved in the sexual dysfunction is
associated with elevation of prolactin level as suggested by various studies.*”’ The
mechanism of antipsychotics is mainly dopamine blockade. Blockade of dopamine receptors
by antipsychotics in the tuberoinfundibular tract releases the inhibition of prolactin storage
cells that result in the elevation of prolactin level.®® Due to the elevated prolactin levels, it
has been shown to have profound effects on reproductive health as well as sexual function
including hypogonadism, decreased libido in sexes, amenorrhea and infertility in women and

low sperm count and reduces muscle mass in men.% In elderly patients increase in prolactin
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levels can cause galactorrhea in women and men also gynecomastia in men; mainly these
effects are more common with the atypical antipsychotics and with Respiridone and can be

dose related.?"

Weight gain

Weight gain is common and substantially significant side effect of antipsychotic agents in
both adults and children such as olanzepine and clozapine than other atypical antipsychotic
agents i.e., >7% of the baseline body weight in 40% or more of patients.?" ©-62 weight gain
is well established adverse effect of acute and maintenance antipsychotics treatment in
patients with schizophrenia which affects between 15% and 72% of patients with some
evidences suggests that similar effects occur in patients with bipolar disorder.®**®! Among
first generation drugs known as low potency agents such as chlorpromazine and thioridazine
are mainly associated with a higher risk of weight gain, but risk is greatest with the use of
second generation antipsychotics such as clozapine and olanzepine. Antipsychotics agents
such as iloperidone, Quetiapine, Respiridone, paliperidone, sertindole and zotepine have
intermediate risk of weight gain.’”! Factors that are responsible for patients risk of
antipsychotic drug induced weight gain include demographic variables, treatment settings i.e.,
inpatient versus outpatient, illness characteristics, past and current treatment with
antipsychotics and other medications etc.!®®

Neuroleptic malignant syndrome

A fatal reaction associated with the use of antipsychotic drugs is neuroleptic malignant
syndrome (NMS) but is rare. NMS typically evolves during the first week after the initiation
of antipsychotics, but can develop at anytime. NMS is characterized by muscle rigidity with
myonecrosis, a delirium that resembles catatonia and dysfunction of autonomic nervous
system with hyperthermia, tachycardia and hypertension or hypotension. The major
complications of NMS include cardiopulmonary arrest, aspiration pneumonis, myoglobinuric
renal failure and disseminated intravascular coagulation with special reference to
Clozapine.l ™ The death rate was found to be 9% and serious adverse effects were reported
for 20% of the cases out of 77 cases of neuroleptic malignant syndrome with patients aged 18

years or younger.["™!

Other side effects of Antipsychotics
Constipation is a common side effect of antipsychotics but discusses very little.
Antipsychotics differ in their ability to induce constipation, but clozapine is the common
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agent responsible for constipation. Constipation can be severe and may lead to serious
consequences such as paralytic ileus, bowel occlusion and death.’? Hypersalivation,["
fever, nausea, and nocturnal enuresisl’”™ may also occur. Less reported common side
effects are colitis, delirium, eosinophilia, heat stroke, hepatic failure, pancreatitis, pericardial
effusion etc.[’®

Prophylaxis and management of ADRs

An early detection of the cause of ADR and proper treatment of anaphylaxis are essentially
required for successful management. The most appropriate therapy includes the use of
epinephrine, oxygen, vasopressors, corticosteroids and adequate fluid replacement. Acute
therapy in emergency is directed towards oxygenation and maintenance of normotension.
ADR needs to be differentiated from other symptoms to avoid the discontinuation of the
necessary drugs. Adverse drug reactions can be minimized through use of established
protocols for premedication or through desensitization achieved with graduated schedules. A
complete and thorough knowledge of drugs causing immunological reactions, patient’s
history of allergy, if any and mastery overuse of satisfactory alternatives against
hypersensitivity is must. Rapid action is sometimes important because of the serious nature of
a suspected adverse drug reaction, for example anaphylactic shock. Emergency treatment and
withdrawal of all medicines is occasionally essential, in which case cautious reintroduction of
essential medicines should be considered. Otherwise, using clinical benefit-risk judgment,
together with help from investigations, one decides which medicine(s) should be withdrawn
as a trial. The patient should be observed during the withdrawal. The waiting period will
vary, depending on the rate of elimination of the drug from the body and the type of
pathology. If the patient is clearly getting better, in keeping with the prediction, alternative
medicines for the basic disease can be introduced if necessary. If the patient is not doing well
after withdrawal of the first drug, the next most likely culprit should be considered, and the

process repeated.

If a patient cannot manage without a medicine that has caused an adverse reaction, provide
symptomatic relief while continuing the essential treatment. However, when treating an
adverse drug reaction, it is important not to introduce more medicines than that are essential.
Always have a clear therapeutic objective in mind, do not treat for longer than is necessary,

and review the patient regularly and look for ways to simplify management.
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Change in approach to medication development

Schizophrenia is not a single disease entity and that the positive symptoms of psychosis i.e.,
delusions, hallucination, etc which antipsychotics work best to treat, are only one aspect of
the disorder’s pathology. We are improving our knowledge of what different treatments can
do and cannot do, we still remain a long way from being able to recommend with precision,
specific treatment for individual patients, in terms of clinical response and lack of adverse
events. There is also lack of knowledge to identify those patients who will and who will not
require long term antipsychotic medications with first generation antipsychotics and second
generation antipsychotics. We need to focus on future pharmaceutical developments on
symptoms domain of schizophrenia. A more concentrated focus on symptom domains may
lead to endophenotypic markers being identified for negative symptoms and cognitive
deficits as well as for positive symptoms that can promote novel medication discovery. If
medications are discovered for individual and separate symptom domains of schizophrenia,
then we could expect to be able to develop concurrent medication strategies, with
antipsychotics used in combination with medications for negative symptoms or along with
those that have cognitive enhancing effects.

CONCLUSION

ADR or drug toxicity is a common problem that threatens the safety and health status of
patients, but as the whole represents burden on the whole healthcare systems. Since clinical
diagnosis of adverse drug reactions is not possible hence there is need to implement proper
system to identify and manage adverse drug reactions. Adverse drug reactions are often
poorly diagnosed and documented in day to day medical practice. Antipsychotics are among
the most safe and effective drugs. However, sometimes they cause adverse effects. As we
accumulate more and more information on drug responses, we must not lose sight of the
sobering fact that about half the cases of drug-related injury are from potentially avoidable
adverse drug reactions. Early detection, evaluation and monitoring of ADRs are essential to
reduce harm to patients and thus improve public health. Hence there is a need for an active
surveillance system to detect and monitor the harmful drugs that have entered into the
market. Health care professionals should be aware about the need of reporting and properly
documenting ADRs. Polypharmacy should be discouraged as maximum ADRs occur due to
drug-drug interaction. Early signals of irrational use of drugs can be detected by frequent
auditing. Also Pharmacovigilance needs to be enforced in our health care system to improve

better and safe use of drugs.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 118




Mathur et al. World Journal of Pharmaceutical Research

REFERENCES

1. Srinivasan R, Ramya G. Adverse drug reaction-causality assessment. Int J Res Pharm
Chem., 2011; 1(3): 606-12.

2. Bradley PB, Hirsch SR. The psychopharmacology and treatment of schizophrenia.
Oxford University Press; 1986.

3. Aarsland D, Larsen JP, Lim NG, Tandberg E. Olanzepine for psychosis in patients with
Parkinson’s disease with and without dementia. The journal of neurosyvhiatry and
clinical neurosciences. 1999 Aug; 11(3): 392-4.

4. Haddad PM, Sharma SG. Adverse effects of atypical antipsychotics. CNS drugs. 2007
Nov 1; 21(11): 911-36.

5. Chew ML, Mulsant BH, Pollock BG, Lehman ME, Greenspan A, Kirshner MA, Bies RR,
Kapur S, Gharabawi G. A model of anticholinergic activity of atypical antipsychotic
medications. Schizophrenia research. 2006 Dec 1; 88(1): 63-72.

6. Wallace M. Real progress-the patient's perspective. International clinical
psychopharmacology. 2001 Jan 1; 16: S21-4.

7. Ghadirian AM, Chouinard G, Annable L. Sexual dysfunction and plasma prolactin levels
in neuroleptic-treated schizophrenic outpatients. Journal of Nervous and Mental Disease.
1982 Aug.

8. Hamer S, Haddad PM. Adverse effects of antipsychotics as outcome measures. The
British Journal of Psychiatry. 2007 Aug 1; 191(50): s64-70.

9. Meyer JM. Effects of atypical antipsychotics on weight and serum lipid levels. The
Journal of clinical psychiatry. 2001; 62: 27-34.

10. Haupt DW, Newcomer JW. Hyperglycemia and antipsychotic medications. Journal of
Clinical Psychiatry. 2001 Jan 14; 62(27): 15-26.

11. Sussman N. Review of atypical antipsychotics and weight gain. The Journal of clinical
psychiatry. 2001.

12. luppa CA, Nelson LA, Elliott E, Sommi RW. Adverse drug reactions: a retrospective
review of hospitalized patients at a state psychiatric hospital. Hospital pharmacy. 2013
Nov; 48(11): 931-5.

13. Howes OD, Murray RM. Schizophrenia: an integrated sociodevelopmental-cognitive
model. The Lancet. 2014 May 10; 383(9929): 1677-87.

14. Divac N, Prostran M, Jakovcevski I, Cerovac N. Second-generation antipsychotics and

extrapyramidal adverse effects. BioMed research international. 2014; 2014.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 119




Mathur et al. World Journal of Pharmaceutical Research

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Kuroki T, Nagao N, Nakahara T. Neuropharmacology of second-generation antipsychotic
drugs: a validity of the serotonin—dopamine hypothesis. Progress in brain research. 2008
Jan 1; 172: 199-212.

Kane J, Singer MD, Meltzer MD. Clozapine for the treatment-resistant. Arch. Gen.
Psychiatry. 1988; 45: 789-96.

Hippius H. The history of clozapine. Psychopharmacology. 1989 Mar 1; 99: S3-5.

Agid O, Mamo D, Ginovart N, Vitcu I, Wilson AA, Zipursky RB, Kapur S. Striatal Vs
Extrastriatal Dopamine D 2 Receptors in Antipsychotic Response—A Double-Blind PET
Study in Schizophrenia. Neuropsychopharmacology. 2007 Jun; 32(6): 1209.

Hedges D, Jeppson K, Whitehead P. Antipsychotic medication and seizures: a review.
Drugs Today (Barc). 2003 Jul 1; 39(7): 551-7.

Potter WZ, Hollister LE. In: Katzung BG. Basic and Clinical Pharmacology. 9th ed. New
York, NY: The McGraw-Hill; 2004: 462-481.

Crismon ML, Argo TR, Buckley PF. Schizophrenia. In DiPiro JT, Talbert RL, Yee GC, et
al, eds. Pharmacotherapy: A Pathophysiologic Approach. 7" ed. New York, NY:
McGraw-Hill Inc; 2008: 1099-1122.

Tandon R. Safety and tolerability: how do newer generation “atypical” antipsychotics
compare?. Psychiatric Quarterly. 2002 Dec 1; 73(4): 297-311.

Casey DE. Implications of the CATIE trial on treatment: extrapyramidal symptoms. CNS
spectrums. 2006 Jan; 11(S7): 25-31.

Ljungdahl A, Hanrieder J, Falth M, Bergquist J, Andersson M. Imaging mass
spectrometry reveals elevated nigral levels of dynorphin neuropeptides in L-DOPA-
induced dyskinesia in rat model of Parkinson's disease. PloS one. 2011 Sep 30; 6(9):
e25653.

Thornton E, Tran TT, Vink R. A substance P mediated pathway contributes to 6-
hydroxydopamine induced cell death. Neuroscience letters. 2010 Aug 30; 481(1): 64-7.
Werner FM, Covefias R. Classical Neurotransmitters and Neuropeptides Involved in
Parkinson's Disease: Focus on Anti-Parkinsonian Drugs. Current Drug Therapy. 2015
Aug 1; 10(2): 66-81.

Werner FM. Therapiemoglichkeiten medikamentds bedingter extrapyramidal bedingter
Storungen. Neurol. Int. Akt-1. 2008; 206.

Casey DE. Pathophysiology of antipsychotic drug-induced movement disorders. The
Journal of clinical psychiatry. 2004; 65: 25-8.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 120




Mathur et al. World Journal of Pharmaceutical Research

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

Shirzadi AA, Ghaemi SN. Side effects of atypical antipsychotics: extrapyramidal
symptoms and the metabolic syndrome. Harvard review of psychiatry. 2006 Jan 1; 14(3):
152-64.

M. Poznic Jesic, A. Jesic, J. Babovic Filipovic et al., “Extrapyramidal syndromes caused
by antipsychotics,”Medicinski Pregled, 2012; 65: 521-26.

Raja M. Managing antipsychotic-induced acute and tardive dystonia. Drug safety. 1998
Jul 1; 19(1): 57-72.

Casey DE. Motor and mental aspects of extrapyramidal syndromes. International Clinical
Psychopharmacology. 1995 Sep.

Casey DE. Motor and mental aspects of extrapyramidal syndromes. International Clinical
Psychopharmacology. 1995 Sep.

Cohen BM, Keck PE, Satlin A, Cole JO. Prevalence and severity of akathisia in patients
on clozapine. Biological Psychiatry. 1991 Jun 15; 29(12): 1215-9.

Ballenger JC. Evaluating the cost-effectiveness of reduced tardive dyskinesia with
second-generation antipsychotics. Year Book of Psychiatry & Applied Mental Health.
2009 Jan 1; 2009: 264-5.

Kulkarni SK, Naidu PS. Pathophysiology and drug therapy of tardive dyskinesia: current
concepts and future perspectives. Drugs Today (Barc). 2003 Jan 1; 39(1): 19-49.

Casey DE. Tardive dyskinesia and atypical antipsychotic drugs. Schizophrenia Research.
1999 Mar 1; 35: S61-6.

Llorca PM, Chereau |, Bayle FJ, Lancon C. Tardive dyskinesias and antipsychotics: a
review. European Psychiatry. 2002 May 1; 17(3): 129-38.

Thanvi B, Treadwell S. Drug induced parkinsonism: a common cause of parkinsonism in
older people. Postgraduate medical journal. 2009 Jun 1; 85(1004): 322-6.

Lieberman, J.A., Tollefson, G., Tohen, M., Green, A.l., Gur, R.E., Kahn, R., McEvoy, J.,
Perkins, D., Sharma, T., Zipursky, R. and Wei, H., Comparative efficacy and safety of
atypical and conventional antipsychotic drugs in first-episode psychosis: a randomized,
double-blind trial of olanzapine versus haloperidol. American Journal of
Psychiatry, 2003; 160(8): 1396-1404.

Adrogue HJ, Madias NE. Hyponatremia. N Engl J Med 2000 May 25; 342(21): 1581-9.
Leon J. Polydipsia—a study in a long-term psychiatric units. Eur Arch Psychiatry Clin
Neurosci. 2003; 253(1): 37-9.

Wetterling T. Hyponatremia--an underrated complication in psychiatric patients. Der
Nervenarzt. 1987 Oct; 58(10): 625-31.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 121




Mathur et al. World Journal of Pharmaceutical Research

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

S57.

Riggs AT, Dysken MW, Kim SW, Opsahl JA. A review of disorders of water
homeostasis in psychiatric patients. Psychosomatics. 1991 May 1; 32(2): 133-48.

Wicki J, Rutschmann OT, Burri H, Vecchietti G, Desmeules J. Rhabdomyolysis after
correction of hyponatremia due to psychogenic polydipsia possibly complicated by
clozapine. Annals of Pharmacotherapy. 1998 Sep; 32(9): 892-5.

Zaidi AN. Rhabdomyolysis after correction of hyponatremia in psychogenic polydipsia
possibly complicated by ziprasidone. Annals of Pharmacotherapy. 2005 Oct; 39(10):
1726-31.

Ajlouni K, Kern MW, Tures JF, Theil GB, Hagen TC. Thiothixene-Induced. Arch Intern
Med. 1974 Dec; 134.

Peck V, Shenkman L. Haloperidol-induced syndrome of inappropriate secretion of
antidiuretic hormone. Clinical Pharmacology & Therapeutics. 1979 Oct 1; 26(4): 442-4.
Kimelman N, Albert SG. Phenothiazine-induced hyponatraemia in the elderly.
Gerontology 1984; 30(2): 132-6.

Rider JM, Mauger TF, Jameson JP, et al. Water handling in patients receiving haloperidol
decanoate. Ann Pharmacother 1995 Jul-Aug; 29(7-8): 663-6.

Bachu K, Godkar D, Gasparyan A, Sircar P, Yakoby M, Niranjan S. Aripiprazole-induced
syndrome of inappropriate antidiuretic hormone secretion (SIADH). American journal of
therapeutics. 2006 Jul 1; 13(4): 370-2.

Whitten JR, Ruehter VL, Pharm BS. Risperidone and hyponatremia: a case report. Annals
of clinical psychiatry. 1997 Jan 1; 9(3): 181-3.

Bella AJ, Shamloul R. Psychotropics and sexual dysfunction. Central European journal of
urology. 2013; 66(4): 466.

Park YW, Kim Y, Lee JH. Antipsychotic-induced sexual dysfunction and its
management. The world journal of men's health. 2012 Dec 1; 30(3): 153-9.

Kotin J, Wilbert D, Verburg D, Soldinger S. Thioridazine and sexual dysfunction.
American Journal of Psychiatry 2006; 133: 82-5.

Liu-Seifert H, Kinon BJ, Tennant CJ, Sniadecki J, Volavka J. Sexual dysfunction in
patients with schizophrenia treated with conventional antipsychotics or risperidone.
Neuropsychiatric disease and treatment. 2009; 5: 47.

Knegtering H, van den Bosch R, Castelein S, Bruggeman R, Sytema S, van Os J. Are
sexual side effects of prolactin-raising antipsychotics reducible to serum prolactin?.
Psychoneuroendocrinology. 2008 Jul 1; 33(6): 711-7.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 122




Mathur et al. World Journal of Pharmaceutical Research

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Konarzewska B, Szulc A, Poptawska R, Galinska B, Juchnowicz D. Impact of
neuroleptic-induced hyperprolactinemia on sexual dysfunction in male schizophrenic
patients. Psychiatria polska. 2008; 42(1): 87-95.

Miller AL, Dassori A, Ereshefsky L, Crismon L. Recent issues and developments in
antipsychotic use. Psychiatric Clinics of North America: Annual Review of Drug
Therapy. 2001.

Allison DB, Mentore JL, Heo M, Chandler LP, Cappelleri JC, Infante MC, Weiden PJ.
Antipsychotic-induced weight gain: a comprehensive research synthesis. American
journal of Psychiatry. 1999 Nov 1; 156(11): 1686-96.

Patel NC, Kistler JS, James EB, Crismon ML. A Retrospective Analysis of the
Short-Term Effects of Olanzapine and Quetiapine on Weight and Body Mass Index in
Children and Adolescents. Pharmacotherapy: The Journal of Human Pharmacology and
Drug Therapy. 2004 Jul 1; 24(7): 824-30.

Maina G, Salvi V, Vitalucci A, D'Ambrosio V, Bogetto F. Prevalence and correlates of
overweight in drug-naive patients with bipolar disorder. Journal of Affective Disorders.
2008 Sep 1; 110(1): 149-55.

HERT M, Correll CU, Bobes J, Cetkovich-Bakmas MA, Cohen DA, Asai I, Detraux J,
Gautam S, MOLLER HJ, Ndetei DM, Newcomer JW. Physical illness in patients with
severe mental disorders. I. Prevalence, impact of medications and disparities in health
care. World psychiatry. 2011 Feb 1; 10(1): 52-77.

Ruud van Winkel MD, Jim van Os MD, Ivan Celic MD, Dominique Van Eyck MD,
Wampers M, Scheen A, Peuskens J, Marc De Hert MD. Psychiatric diagnosis as an
independent risk factor for metabolic disturbances: results from a comprehensive,
naturalistic screening program.

Van Winkel R, De Hert M, Van Eyck D, Hanssens L, Wampers M, Scheen A, Peuskens
J. Prevalence of diabetes and the metabolic syndrome in a sample of patients with bipolar
disorder. Bipolar disorders. 2008 Mar 1; 10(2): 342-8.

HERT M, Correll CU, Bobes J, Cetkovich-Bakmas MA, Cohen DA, Asai I, Detraux J,
Gautam S, MOLLER HJ, Ndetei DM, Newcomer JW. Physical illness in patients with
severe mental disorders. I. Prevalence, impact of medications and disparities in health
care. World psychiatry. 2011 Feb 1; 10(1): 52-77.

Correll CU, Lencz T, Malhotra AK. Antipsychotic drugs and obesity. Trends in molecular
medicine. 2011 Feb 1; 17(2): 97-107.

WwWwW.wipr.net Vol 7, Issue 16, 2018. 123




Mathur et al. World Journal of Pharmaceutical Research

68.

69.

70.

71.

72.

73.

74.

75.

Madaan V, Dvir Y, Wilson DR. Child and adolescent schizophrenia: pharmacological
approaches. Expert opinion on pharmacotherapy., 2008 Aug 1; 9(12): 2053-68.

Masi G, Liboni F. Management of schizophrenia in children and adolescents. Drugs.,
2011 Jan 1; 71(2): 179-208.

Kwack YS, Ryu JS. Neuroleptic Malignant Syndrome in Children and Adolescents: A
Review. Journal of the Korean Academy of Child and Adolescent Psychiatry., 2013;
24(1): 13-20.

De Hert M, Hudyana H, Dockx L, Bernagie C, Sweers K, Tack J, Leucht S, Peuskens J:
Second-generation antipsychotics and constipation: A Review of the Literature. European
Psychiatry, 2011; 26: 34-44.

Fritze J, Elliger T. Pirenzepine for clozapine-induced hypersalivation. The Lancet., 1995
Oct 14; 346(8981): 1034.

Kohen I, Afzal N, Hussain S, Manu P. Increases in C-reactive protein may predict
recurrence of clozapine-induced fever. Annals of Pharmacotherapy. 2009 Jan; 43(1):
143-7.

Warner JP, Harvssey CA, Barnes TR: Clozapine and Urinary incontinence. International
Clinical Psychopharmacol, 1994; 9: 207-2009.

Taylor D, Paton C, Kapur S. The Maudsley prescribing guidelines in psychiatry. John
Wiley & Sons; 2015 Feb 23.

WWW.wjpr.net Vol 7, Issue 16, 2018. 124




