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Effect of psychotropics on bleeding and clotting factors.
Psychotropics and bleeding
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Abstract

Introduction: Coagulopathies are rare side effects with psychotropics and are thus frequently overlooked while prescrib-
ing. Selective serotonin reuptake inhibitors are more commonly associated with deranged bleeding parameters, the
most frequent being decreased platelet aggregability and activity, and the prolongation of bleeding time. Thrombocy-
topenia as a side effect of valproate administration often goes unnoticed, and olanzapine has been associated with
a higher risk of venous thromboembolism.

The aim of our study was to determine what percentage of patients on psychotropics develop changes in bleeding
parameters, and whether these changes are significant enough to warrant routine monitoring of these parameters.

Material and methods: This was a prospective observational, single-center study which included 100 patients newly
started on psychotropics. Those on medications affecting bleeding parameters or having an acute illness like sepsis
were excluded. Patients were only on a single psychotropic agent, and their bleeding parameters — prothrombin time,
international normalized ratio (INR), bleeding time, clotting time (CT) and platelet count — were assessed at baseline
and after 15 and 30 days.

Results: Mean values of prothrombin time (PT), INR, bleeding time and CT increased over time while the mean value of
platelet count showed a decreasing trend but no clinical manifestations were noted. Olanzapine was the only drug caus-
ing a reduction of PT, INR and CT and valproate was the only drug affecting platelet count. Paroxetine affected the bleed-
ing parameters the most among the antidepressants. Sertraline, fluoxetine, amitriptyline and haloperidol were the other
drugs affecting various bleeding parameters, though the effects were less compared to the other drugs in the study.

Conclusions: Routine monitoring of bleeding parameters in patients receiving psychotropics is not warranted, but cau-
tion must be taken while prescribing these drugs, especially in groups such as patients with known blood dyscrasias
or peri-operative patients.
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Introduction

Antidepressants, antipsychotics and mood stabilizers
constitute a large proportion of all the psychotropic medica-
tions routinely prescribed. Each has its unique side effects
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such as: headache, sedation, insomnia, nausea, sexual
dysfunction, and hyponatremia for selective serotonin
reuptake inhibitors (SSRIs) [1]; dry mouth, constipation,
sedation, orthostatic hypotension, and arrythmias for tri-
cyclic antidepressants (TCAs) [2]; weight gain and sedation
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for mirtazapine [3], extra pyramidal symptoms seen in first
generation antipsychotics (FGAs) [4]; metabolic side effects
of second generation antipsychotics (SGAs) [5]; weight gain,
hepatic dysfunction, pancreatitis, and alopecia as seen
with valproate [6]; tremors, hypothyroidism, polyuria, and
cognitive dulling as seen with lithium [7].

Coagulopathies are side effects which, although rarely
seen, are frequently overlooked while prescribing psycho-
tropic medications.

Certain psychotropic medications such as SSRIs, espe-
cially paroxetine, fluoxetine and sertraline, are more com-
monly associated with deranged bleeding parameters, the
most frequent being decreased platelet aggregability and
activity, the prolongation of bleeding, and in rare instances
hemorrhagic manifestations [8]. Although rare, these side
effects can have life-threatening outcomes if not detected
and treated in time. Similarly, thrombocytopenia as a side
effect of valproate administration often goes unnoticed and
can suddenly manifest with life-threatening events such as
hemorrhagic stroke. Olanzapine, a second-generation an-
tipsychotic, has been associated with a higher risk of ve-
nous thromboembolism (VTE), especially in the elderly [9].

Although only limited studies with equivocal results ex-
ist, there is a sense of caution in clinical practice, particu-
larly in patients with hematological disorders and patients
on psychotropics especially the SSRIs and valproate under-
going major surgical procedures.

Therefore, the present study was undertaken to inves-
tigate the effects of these psychotropic medications on
bleeding parameters.

As a tertiary care center, we routinely prescribe different
classes of psychotropic medications to our patients, and
this study aimed to establish what percentage of patients
on psychotropics in a naturalistic condition develop chang-
es in their blood parameters and whether these changes
are significant enough to warrant routine monitoring of
these parameters.

Material and methods

This was a prospective observational study done in a tertia-
ry care hospital after approval from the institutional ethics
committee. Convenient continuous sampling method was
used. After receiving written consent, 100 patients were
enrolled, with the inclusion criteria being age >18 and newly
started on psychotropics. Those already on psychotropics,
those on medicines affecting bleeding parameters like
aspirin, warfarin etc, and those having acute illness like
sepsis or febrile illness were excluded. Patients were only
on a single psychotropic agent, and benzodiazepines and
trihexyphenidyl were given as required.

A semi-structured proforma was used to collect demo-
graphic and phenomenological details. The following blood
parameters were checked:
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m prothrombin time (PT)/international normalized ratio
(INR): done in central lab using a coagulation analyzer;

m bleeding time (BT): done in the Out Patient Depart-
ment (OPD) using the Duke method (finger of subject
is sterilized with spirit and pricked with sterilized nee-
dle using a prick gun, time of pricking is noted, stain
of punctured point taken on a filter paper after 30 s,
and repeated at 30 s intervals until bleeding stops; the
time of no stain is noted properly which is the bleeding
time of the subject);

m clotting time (CT): done in the OPD using the capillary
tube method (two capillary tubes are filled with free
flowing blood from the puncture after wiping the first
drip of blood, the tubes are then kept at body tempera-
ture. After 2 min, the capillary tubes are broken at 1 cm
distance to see whether a thin fibrin stand is formed
between the two broken ends, the watch is stopped
and the time calculated from the average of the two
capillary tubes);

m platelet count: done in the Central Lab using Automat-
ed Hematology analyzer.

Baseline investigations of blood parameters were done
prior to starting medications. Patients were started on psy-
chotropic medications at an appropriate dose. On follow
up 15 and 30 days later, patients were evaluated again for
their blood parameters.

Data thus obtained was pooled and analyzed using
computerized software and appropriate statistical tests
were applied.

Results

100 patients were included in our study, having a mean age
of 32.93 + 10.41 years (range 18-55). 49 were male and
51 were female. Table | shows the diagnosis distribution of

Table I. Diagnosis of sample population

Schizophrenia 30
BMD 24
MDD 23
Anxiety disorders: 23
* GAD

6
* panic disorder 6
* OCD 5
* conversion disorder 3
* agoraphobia 1
¢ illness anxiety 1

* social anxiety 1

BMD — bipolar mood disorder; MDD — major depressive disorder; GAD — generalized anxiety
disorder; OCD — obsessive-compulsive disorder
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Table Il. Change in bleeding parameters (in seconds)

Day O Day 15 Day 30

Parameter Mean + SD Mean + SD Mean + SD

(min-max) (min-max.) (min-max.)
PT 10.81 £ 0.42 11.06 £+ 0.73 11.47 £ 1.25 15.72 <0.01*
(normal value 10-13.5 s) (10-12.4) (10-12) (9.8-15.5)
INR 0.85 + 0.07 0.86 £ 0.09 09+0.14 8.65 <0.01*
(range) (0.8-1.1) (0.7-1.2) (0.7-1.3)
(normal value 0.8-1.2 s)
Bleeding time 5.05+ 1.4 558+ 1.36 6.25+2.01 14.66 <0.01*
(range) (3-9) (3-9) (2-10.8)
(normal value 2-9 s)
Clotting time 4.76 + 1.17 5.1+1.16 5.42 +1.35 11.79 <0.01*
(range) (3-8) (2-8) (2-8.5)
(normal value 3-8 s)
Platelet count 2.61+0.51 25+05 2.36 £0.52 24.35 <0.01*
(range) (1.65-3.9) (1.56-3.76) (1.22-3.69)

(normal value 1.5-4 s)

*Statistically significant; SD — standard deviation; PT — prothrombin time; INR — international normalized ratio

Table . Drugs causing deranged bleeding parameters
Deranged INR

Deranged PT

Olanzapine

Paroxetine

Sertraline

2

0
Valproate 0
0
Fluoxetine 0
0

R N N O o O
S O N O N O

Amitriptyline
Haloperidol 0 0 0

PT — prothrombin time; INR — international normalized ratio; BT — bleeding time; CT — clotting time

O O O O O O ©
O O O O O O o

the sample population. The patients were on various drugs,
with the most frequently used being valproate, olanzapine
and escitalopram. Table Il shows the bleeding parameters:
PT, INR, bleeding time, clotting time and platelet count over
the three serial observations; day zero, day 15, and day 30.
The mean values of PT, INR, bleeding time and clotting time
increased over time, while the mean value of platelet count
showed a decreasing trend. It should also be noted that
although the mean values changed, all of them fell within
the normal range. The p value however was <0.01 for all

Deranged BT

Deranged CT Deranged platelet

count

0 7 0 0 0 18
4 0 1 0 0 13
0 0 8 6 0 9
2 0 1 0 0 7
2 0 0 0 0 4
1 0 0 0 0 2
0 0 1 0 0 1

five parameters, signifying that the change was statistically
significant. No clinical manifestations of the changes were
noted however, signifying that the above changes were
statistically significant but not clinically significant.

Table lll shows the drugs causing derangement in bleed-
ing parameters. Of the 13 drugs used in our study, seven
caused derangement in bleeding parameters, and these are
arranged in descending order in the above Table.

Olanzapine caused deranged bleeding parameters on
18 occasions. On nine occasions it affected INR, on seven
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occasions it affected CT, and two occasions it affected PT.
Itis to be noted that olanzapine caused an elevation of the
above parameters. Furthermore it is seen that all cases of
reduction of PT, INR and CT were due to olanzapine alone.

Paroxetine was the second most common drug caus-
ing a derangement in bleeding parameters. It caused ab-
normalities in PT on six occasions, BT on four occasions,
INR on two occasions, and CT on one occasion, prolonging
each one of them.

Valproate was the third most common drug causing
a derangement in bleeding parameters. On six occasions
it caused a fall in platelet count, and on three occasions
it caused prolonged CT. Valproate was the only drug in our
study that affected the platelet count.

Sertraline, fluoxetine, amitriptyline and haloperidol
were the other drugs affecting various bleeding parameters.
Looking further into our study reveals a female predomi-
nance of aberrations of bleeding parameters on psychotro-
pics. 25% of the sample population had an aberration in
one or more bleeding parameters, with prothrombin time
and bleeding time the most affected parameters.

Discussion

Our study was a naturalistic study i.e. patients irrespec-
tive of their diagnosis were assessed. Our patients had
an almost equal distribution among schizophrenia, major
depressive disorder (MDD), bipolar mood disorder (BMD),
and anxiety disorders. Our study thus was unique in this
respect, as earlier studies conducted considered a single
diagnosis or medication group, as in Hergovich et al. [10],
Tham et al. [11], Demet et al. [12], and Tielens et al. [13],
which all assessed only patients suffering from MDD.

Our study assessed the effect of 13 medications, dis-
tributed among antidepressants, antipsychotics and mood
stabilizers. Among antidepressants, SSRIs were the most
widely used with escitalopram being the most widely given,
closely followed by paroxetine and sertraline. In antipsychot-
ics, olanzapine was the most widely used, and valproate
was the most widely used mood stabilizer in our study. This
again was unique to our study as previous studies had as-
sessed a single drug or a drug group, as in the studies by
Tham et al. [11], Demet et al. [12], and Tielens et al. [13],
which studied the effect of venlafaxine, mirtazapine and
paroxetine respectively.

The dosages of the various medications used in our
study were within the FDA approved dose range.

Our study further depicted a change in all five bleed-
ing parameters (PT, INR, BT, CT and platelet count) over
30 days. Although the changes were statistically significant,
none of the mean values went beyond the normal range.
We further noted that the change was more pronounced
from day 15 to day 30 than from day zero to day 15. How-
ever, the changes did not have any clinical manifestations,
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as was seen in studies by Dall et al. [14], Dalton et al. [15],
Turner et al. [16], and Andrade et al. [17], where upper gas-
trointestinal (Gl) bleed was seen with SSRIs.

Of 13 drugs used, seven caused an aberration of bleed-
ing parameters in our study, causing derangement of at
least one parameter in 25 out of the 100 patients.

Three drugs belonged to the class of SSRIs, the proba-
ble mechanism being impairment in the platelet hemostatic
response by inhibiting serotonin uptake into platelets [18].
SSRIs also have broad antiplatelet effects by decreasing
platelet binding affinity, inhibiting calcium mobilization, and
reducing platelet secretion in response to collagen [19].
Other mechanisms leading to an increased bleeding dia-
thesis are inhibition of nitric oxide synthase and serotonin’s
important role in hemostasis, mainly through an enhanc-
ing effect on adenosine diphosphate (ADP) and thrombin.
SSRIs inhibit the platelet secretory response as well as
platelet aggregation stimulated by ADP, collagen and throm-
bin [20]. It has been shown that long-term treatment with
SSRIs upregulates the expression of glycogen synthase
kinase 3 on platelets [21]. Further, low levels of fibrino-
gen and plasminogen activator inhibitor (PAP) are seen in
patients treated with SSRIs [22], which could be another
possible explanation of their role in abnormal hemostasis.
Among the SSRIs, paroxetine affected the bleeding param-
eters the most, deranging all four parameters: PT, INR, BT,
CT in two patients, followed by sertraline and fluoxetine.
Escitalopram, although the most widely used SSRI in our
study, did not lead to any derangement of bleeding param-
eters. The probable reason for this is the higher affinity of
paroxetine towards serotonin transporter, as discussed by
Meijer et al. in their study [23].

Amitriptyline showed aberration in PT and BT in only
one patient, derangement being much lower compared to
SSRIs which is in accordance with the study by Schaffer
et al. Valproate was the drug responsible for a fall in plate-
let count in all the six patients who had deranged platelet
count. Twelve patients out of 60 (20%) who were admin-
istered valproate had thrombocytopenia which is in accor-
dance with the study by May and Sunder [24]. The mecha-
nism of valproate-induced thrombocytopenia is increased
disruption of platelets or formation of autoantibodies de-
stroying platelets or by decreased production due to a direct
toxic effect on bone marrow [25]. Laboratory studies have
shown that valproate disrupts hematopoietic homeostasis
by inhibiting erythroid differentiation and by activating the
myelo-monocytic pathway [25]. The most common clinical
manifestations are represented by prolonged bleeding time,
or petechial bleeding.

Olanzapine was the only drug responsible for lowering
PT, INR and CT. This might explain the prothrombotic prop-
erties of olanzapine and the risk associated with olanzap-
ine therapy like DVT and pulmonary thromboembolism [26,
27]. Although the exact mechanism for this aberration is
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not available in the literature, possible mechanisms include
sedation, obesity, elevation of antiphospholipid antibodies,
increased platelet activation and aggregation, hyperhomo-
cysteinemia, and hyperprolactinemia [28]. Furthermore,
recent research suggests increased overall coagulation
potential and impaired overall fibrinolysis potential in pa-
tients with schizophrenia receiving long-term antipsychot-
ics, which is substantiated by a statistically significant rise
in overall hemostatic potential (OHP) [28].

Haloperidol caused elevation of CT in one patient, al-
though studies such as those by Storrie et al., Ananth et
al., Ekblom et al. and Swett et al. suggest that first gener-
ation antipsychotics such as haloperidol may cause a drop
in platelet count on rare occasions [29-32]. We also ob-
served that patients who were having an aberration in their
bleeding parameters were predominantly female (17 fe-
males vs. 8 males), although the gender distribution was
almost equal in our study population. This is in accordance
with most of the studies conducted, although an explana-
tion for this difference is not available and needs research.

Thus, to conclude, our study demonstrates that al-
though statistical differences in bleeding parameters were
seen in some of our patients, none of them had any clinical
manifestations. So routine monitoring of bleeding param-
eters may not be warranted in patients on psychotropics.
Nevertheless, pharmacokinetic interactions between SSRIs
and anticoagulants are possible, both at the plasma pro-
tein binding level and at the CYP450 isoenzymes level, and
therefore monitoring of the main coagulation parameters is
recommended in patients who undergo serotoninergic an-
tidepressant and anticoagulant treatment simultaneously.

Conclusions

None of the patients in our study had any statistically
significant clinical manifestations of the changes in their
bleeding parameters. Therefore it may be concluded that
routine monitoring of bleeding parameters in patients re-
ceiving psychotropic medications is not warranted.

However, caution must be taken while prescribing drugs
such as SSRIs, valproate and olanzapine in special pop-
ulation groups like the elderly, patients with known blood
dyscrasias or peri-operative patients, as they caused signif-
icant changes in bleeding parameters in our study.

Limitations

Our study was conducted in a tertiary care center and
hence the results cannot be generalized. The patients
were followed up for only 30 days, meaning that any
changes beyond that could not be assessed. Since the
patients were on a single drug, the pattern of changes in
cases of polypharmacy and drug-drug interaction could
not be assessed.

Authors’ contributions

PR — data collection and writing. PK — writing and literature
search. SK — analysis and interpretation. NS — concept
and designing and critical analysis. AD — literature search
and critical review.

Conflicts of interest
No conflict of interest.

Financial support
No financial support.

Ethics

The work described in this article has been carried out in
accordance with The Code of Ethics ofthe World Medical
Association (Declaration of Helsinki) for experiments involv-
ing humans; EUDirective 2010/63/EU for animal experi-
ments; Uniform Requirements for manuscripts submitted
to Biomedical journals.

References

1. Ferguson JM. SSRI antidepressant medications: adverse effects and
tolerability. Prim Care Companion J Clin Psychiatry. 2001; 3(1): 22-
-27, doi: 10.4088/pcc.v03n0105, indexed in Pubmed: 15014625.

2. Anderson IM, Anderson IM. SSRIS versus tricyclic antidepressants
in depressed inpatients: a meta-analysis of efficacy and tolerability.
Depress Anxiety. 1998; 7 Suppl 1(1): 11-17, indexed in Pubmed:
9597346.

3. Holm KJ, Markham A. Mirtazapine: a review of its use in major de-
pression. Drugs. 1999; 57(4): 607-631, doi: 10.2165/00003495-
199957040-00010, indexed in Pubmed: 10235695.

4. Abou-Setta AM, Mousavi SS, Spooner C. First-generation versus sec-
ond-generation antipsychotics in adults: comparative effectiveness [In-
ternet]. Agency for Healthcare Research and Quality, Rockville 2012: 8.

5. Ugok A, Gaebel W. Side effects of atypical antipsychotics: a brief
overview. World Psychiatry. 2008; 7(1): 58-62, doi: 10.1002/j.2051-
5545.2008.th00154.x, indexed in Pubmed: 18458771.

6. Dreifuss FE, Langer DH. Side effects of valproate. Am J Med. 1988;
84(1A): 34-41, doi: 10.1016/0002-9343(88)90055-1, indexed in
Pubmed: 3146224.

7. Gitlin M. Lithium side effects and toxicity: prevalence and manage-
ment strategies. Int J Bipolar Disord. 2016; 4(1): 27, doi: 10.1186/
540345-016-0068-y, indexed in Pubmed: 279007 34.

8. Halperin D, Reber G. Influence of antidepressants on hemostasis.
Dialogues Clin Neurosci. 2007; 9(1): 47-59, indexed in Pubmed:
17506225.

9. Dijkstra ME, van der Weiden CFS, Schol-Gelok S, et al. Venous throm-
bosis during olanzapine treatment: a complex association. Neth J Med.
2018; 76(6): 263-268, indexed in Pubmed: 30152405.

10. Hergovich N, Aigner M, Eichler HG, et al. Paroxetine decreases platelet
serotonin storage and platelet function in human beings. Clin Pharma-
col Ther. 2000; 68(4): 435-442, doi: 10.1067/mcp.2000.110456,
indexed in Pubmed: 11061584.

11. Tham CJ, Trew M, Brager N. Abnormal clotting and production of factor
VIl inhibitor in a patient treated with venlafaxine. Can J Psychiatry.
1999; 44: 923-24.

\ www.journals.viamedica.pl/acta_haematologica_polonica


https://journals.viamedica.pl/acta_haematologica_polonica
http://dx.doi.org/10.4088/pcc.v03n0105
https://www.ncbi.nlm.nih.gov/pubmed/15014625
https://www.ncbi.nlm.nih.gov/pubmed/9597346
http://dx.doi.org/10.2165/00003495-199957040-00010
http://dx.doi.org/10.2165/00003495-199957040-00010
https://www.ncbi.nlm.nih.gov/pubmed/10235695
http://dx.doi.org/10.1002/j.2051-5545.2008.tb00154.x
http://dx.doi.org/10.1002/j.2051-5545.2008.tb00154.x
https://www.ncbi.nlm.nih.gov/pubmed/18458771
http://dx.doi.org/10.1016/0002-9343(88)90055-1
https://www.ncbi.nlm.nih.gov/pubmed/3146224
http://dx.doi.org/10.1186/s40345-016-0068-y
http://dx.doi.org/10.1186/s40345-016-0068-y
https://www.ncbi.nlm.nih.gov/pubmed/27900734
https://www.ncbi.nlm.nih.gov/pubmed/17506225
https://www.ncbi.nlm.nih.gov/pubmed/30152405
http://dx.doi.org/10.1067/mcp.2000.110456
https://www.ncbi.nlm.nih.gov/pubmed/11061584

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Demet MM, Mizrak S, Esen-Danaci A. Mirtazapine-induced arthralgia
and coagulopathy: a case report. J Clin Psychopharmacol. 2005;
25(4): 395-396, doi: 10.1097/01.jcp.0000169622.53066.5d, in-
dexed in Pubmed: 16012290.

Tielens JA. Vitamin C for paroxetine- and fluvoxamine-associated
bleeding. Am J Psychiatry. 1997; 154(6): 883-884, doi: 10.1176/
ajp.154.6.883b, indexed in Pubmed: 9167526.

Dall M, Schaffalitzky de Muckadell OB, Mgller Hansen J, et al. An
association between selective serotonin reuptake inhibitor use and
serious upper gastrointestinal bleeding. Clin Gastroenterol Hepatol.
2009; 7(12): 1314-1321, doi: 10.1016/j.cgh.2009.08.019, indexed
in Pubmed: 19716436.

Dalton SO, Johansen C, Mellemkjaer L, et al. Use of selective se-
rotonin reuptake inhibitors and risk of upper gastrointestinal tract
bleeding: a population-based cohort study. Arch Intern Med. 2003;
163(1): 59-64, doi: 10.1001/archinte.163.1.59, indexed in Pubmed:
12523917.

Turner MS, May DB, Arthur RR, et al. Clinical impact of selective se-
rotonin reuptake inhibitors therapy with bleeding risks. J Intern Med.
2007; 261(3): 205-213, doi: 10.1111/j.1365-2796.2006.01720.x,
indexed in Pubmed: 17305643.

Andrade C, Sandarsh S, Chethan KB, et al. Serotonin reuptake inhib-
itor antidepressants and abnormal bleeding: a review for clinicians
and a reconsideration of mechanisms. J Clin Psychiatry. 2010; 71(12):
1565-1575, doi: 10.4088/JCP.09r05786blu, indexed in Pubmed:
21190637.

Hergovich N, Aigner M, Eichler HG, et al. Paroxetine decreases platelet
serotonin storage and platelet function in human beings. Clin Pharma-
col Ther. 2000; 68(4): 435-442, doi: 10.1067/mcp.2000.110456,
indexed in Pubmed: 11061584,

Serebruany VL. Selective serotonin reuptake inhibitors and increased
bleeding risk: are we missing something? Am J Med. 2006; 119(2):
113-116, doi: 10.1016/j.amjmed.2005.03.044, indexed in Pubmed:
16443409.

de Abajo FJ, Montero D, Rodriguez LA, et al. Antidepressants and
risk of upper gastrointestinal bleeding. Basic Clin Pharmacol Toxicol.
2006; 98(3): 304-310, doi: 10.1111/j.1742-7843.2006.pto_303.x,
indexed in Pubmed: 16611206.

Joaquim HPG, Talib LL, Forlenza QV, et al. Long-term sertraline treat-
ment increases expression and decreases phosphorylation of glyco-

www.journals.viamedica.pl/acta_haematologica_polonica

Parijat Roy et al., Psychotropics and bleeding parameters

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

gen synthase kinase-3B in platelets of patients with late-life major de-
pression. J Psychiatr Res. 2012; 46(8): 1053-1058, doi: 10.1016/j.
jpsychires.2012.04.020, indexed in Pubmed: 22622071.

Vasiliu O. Effect of the selective serotonin reuptake inhibitors over co-
agulation in patients with depressive disorders — a systematic review
and retrospective analysis. Romanian Journal of Military Medicine.
2019; 122(2): 7-11, doi: 10.55453/rjmm.2019.122.2.1.

Meijer WEE, Heerdink ER, Nolen WA, et al. Association of risk of
abnormal bleeding with degree of serotonin reuptake inhibition by
antidepressants. Arch Intern Med. 2004; 164(21): 2367-2370, doi:
10.1001/archinte.164.21.2367, indexed in Pubmed: 15557417.
May RB, Sunder TR. Hematologic manifestations of long-term val-
proate therapy. Epilepsia. 1993; 34(6): 1098-1101, doi: 10.1111/
j.1528-1157.1993.tb02139.x.

Maly R, Masopust J, Hosak L, et al. Four cases of venous thromboem-
bolism associated with olanzapine. Psychiatry Clin Neurosci. 2009;
63(1): 116-118, doi: 10.1111/j.1440-1819.2008.01899.x, indexed
in Pubmed: 19067990.

Alhenc-Gelas M, Aiach M, de Moerloose P. Venous thromboembolic
disease: risk factors and laboratory investigation. Semin Vasc Med.
2001; 1(1): 81-88, doi: 10.1055/5-2001-14544, indexed in Pubmed:
15199517.

Waage IM, Gedde-Dahl A. Pulmonary embolism possibly associat-
ed with olanzapine treatment. BMJ. 2003; 327(7428): 1384, doi:
10.1136/bmj.327.7428.1384, indexed in Pubmed: 14670884.
Chow V, Reddel C, Pennings G, et al. Global hypercoagulability in
patients with schizophrenia receiving long-term antipsychotic ther-
apy. Schizophr Res. 2015; 162(1-3): 175-182, doi: 10.1016/j.
schres.2014.12.042, indexed in Pubmed: 25634682.

Storrie MC, Scher M, McGuire J, et al. Thrombocytopenia in the ab-
sence of leukopenia associated with the use of neuroleptics. J Clin
Psychiatry. 1978; 39(10): 779-781, indexed in Pubmed: 711689.
Ananth JV, Valles JV, Whitelaw JP. Usual and unusual agranulocytosis
during neuroleptic therapy. Am J Psychiatry. 1973; 130(1): 100-102,
doi: 10.1176/ajp.130.1.100, indexed in Pubmed: 4405009.

Ekblom B, Walinder J. Blood dyscrasia after thioridazine. Lancet.
1965; 286(7401): 36, doi: 10.1016/s0140-6736(65)90201-1.
Swett C. Adverse reactions to chlorpromazine in psychiatric pa-
tients. Dis Nerv Syst. 1974; 35(11): 509-511, indexed in Pubmed:
17896459.


https://journals.viamedica.pl/acta_haematologica_polonica
http://dx.doi.org/10.1097/01.jcp.0000169622.53066.5d
https://www.ncbi.nlm.nih.gov/pubmed/16012290
http://dx.doi.org/10.1176/ajp.154.6.883b
http://dx.doi.org/10.1176/ajp.154.6.883b
https://www.ncbi.nlm.nih.gov/pubmed/9167526
http://dx.doi.org/10.1016/j.cgh.2009.08.019
https://www.ncbi.nlm.nih.gov/pubmed/19716436
http://dx.doi.org/10.1001/archinte.163.1.59
https://www.ncbi.nlm.nih.gov/pubmed/12523917
http://dx.doi.org/10.1111/j.1365-2796.2006.01720.x
https://www.ncbi.nlm.nih.gov/pubmed/17305643
http://dx.doi.org/10.4088/JCP.09r05786blu
https://www.ncbi.nlm.nih.gov/pubmed/21190637
http://dx.doi.org/10.1067/mcp.2000.110456
https://www.ncbi.nlm.nih.gov/pubmed/11061584
http://dx.doi.org/10.1016/j.amjmed.2005.03.044
https://www.ncbi.nlm.nih.gov/pubmed/16443409
http://dx.doi.org/10.1111/j.1742-7843.2006.pto_303.x
https://www.ncbi.nlm.nih.gov/pubmed/16611206
http://dx.doi.org/10.1016/j.jpsychires.2012.04.020
http://dx.doi.org/10.1016/j.jpsychires.2012.04.020
https://www.ncbi.nlm.nih.gov/pubmed/22622071
http://dx.doi.org/10.55453/rjmm.2019.122.2.1
http://dx.doi.org/10.1001/archinte.164.21.2367
https://www.ncbi.nlm.nih.gov/pubmed/15557417
http://dx.doi.org/10.1111/j.1528-1157.1993.tb02139.x
http://dx.doi.org/10.1111/j.1528-1157.1993.tb02139.x
http://dx.doi.org/10.1111/j.1440-1819.2008.01899.x
https://www.ncbi.nlm.nih.gov/pubmed/19067990
http://dx.doi.org/10.1055/s-2001-14544
https://www.ncbi.nlm.nih.gov/pubmed/15199517
http://dx.doi.org/10.1136/bmj.327.7428.1384
https://www.ncbi.nlm.nih.gov/pubmed/14670884
http://dx.doi.org/10.1016/j.schres.2014.12.042
http://dx.doi.org/10.1016/j.schres.2014.12.042
https://www.ncbi.nlm.nih.gov/pubmed/25634682
https://www.ncbi.nlm.nih.gov/pubmed/711689
http://dx.doi.org/10.1176/ajp.130.1.100
https://www.ncbi.nlm.nih.gov/pubmed/4405009
http://dx.doi.org/10.1016/s0140-6736(65)90201-1
https://www.ncbi.nlm.nih.gov/pubmed/17896459



