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Summary
Use of antipsychotic drugs has been associated with

increased risk of venous thromboembolism in several obser-

vational studies with unclear mechanism. We present a case

of a patient who experienced a significant event of venous

thromboembolism after a few months exposure to atypical

antipsychotic drug for his bipolar mood disorders.
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Case description

A 58-year-old male with a history of hypertension, coron-
ary artery disease and dilated cardiomyopathy was admit-
ted with a picture of heart failure. The patient had also a
longstanding history of bipolar mood disorder and
anxiety disorder following up with psychiatric service.
There were no symptoms or signs of ongoing ischemia
on Electrocardiogram (ECG). His blood pressure was
115/60 mmHg, pulse was 80 beats per minute and
oxygen saturation of 94%. Examination of the chest
showed bilateral basal crepitation. There was mild bilat-
eral lower limb edema. His chronic medications include
Ramipril 5 mg once daily (OD), bisoprolol 2.5 mg OD,
spironolactone 25 mg OD, furosemide 40 mg twice
daily, aspirin 100 mg OD. For Bipolar mood disorder
and anxiety he was on two mood- stabilizing drugs
(Sodium valproate and clonazepam) and antidepressant
(vortioxetine). He was started 3 months before on atypical
antipsychotic drug (paliperidone) to control the symptoms
of his bipolar disorder. His echocardiographic findings
showed evidence of right ventricular strain and pulmon-
ary hypertension and these findings were new as com-
pared to his previous study. An evidence of dilated right
ventricle (RV) and flatting of interventricular septum
(IVS) causing D- Shape of the left ventricle (LV) indicat-
ing RV pressure overload (Figure 1). On the other hand, a
mid systolic notch seen on the right ventricular outflow
track (RVOT) pulse flow Doppler (Figure 2) indicating

precapillary pulmonary hypertension. The combination
of these new findings raised the suspicious of a vascular
pulmonary event in particular pulmonary embolism.
The Computed Tomography pulmonary angiogram
(CTPA) showed a saddle embolus in the bifurcation of
main pulmonary artery extending to both right and left
branches of pulmonary artery (Figure 3). Although there
were no clinical signs of deep venous thrombosis, the
Doppler venous system of the lower limb revealed throm-
bosis of right popliteal vein (Figure 4). Based on the
imaging information the diagnosis of extensive pulmon-
ary embolism and right lower limb deep venous throm-
bosis established and patient started on therapeutic dose
of anticoagulation. Our patient had several risk factors
of venous stasis and venous thrombosis, however, the
new exposure to another new risk factor like antipsychotic
medication few months before this hospitalization may
also contribute and increase the chance of having
thromboembolic events. A consultation with psychiatric
service confirmed the possible side effect of paliperidone
and advice to discontinue the medication and to continue
on mood stabilizing medications and antidepressant. The
course of the hospital stay went smooth and the patient
discharged on oral anticoagulation.

Discussion

The term venous thromboembolism (VTE) consists of
deep vein thrombosis (DVT) and pulmonary embolism
(PE) that annually affects 1–1.8 per 1000 adult and can
lead to a serious complication.1 In some observational
studies that took place in nineties of previous century
and included patient with schizophrenia and related disor-
ders the incidence of PE among these patients was rela-
tively high, however the link association was not widely
admitted.2 Later in 2000, Zornberg et al. in a large case-
control study demonstrated that the risk of VTE among
patients treated with first-generation antipsychotic drug
is seven times higher than non-users.3 The relation
between the use of antipsychotic drug and the increased
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risk of VTE was supported in several case–control
studies, cohort studies and drug surveillance studies. A
retrospective cohort study on residents of nursing home
receiving atypical antipsychotic drugs concluded that

the risk of hospitalization due to VTE among elderly
patient is high, however, these events are rare.4 A
meta-analysis and systematic review in 2014 done by
Barbui et al. looked at the occurrence of VTE in patients

Figure 1. Transthoracic echocardiography. Short axis view of left ventricle – Flattening of interventricular septum (red arrow) and

D shape of left ventricle. Dilated right ventricle. LV – left ventricle, RV – right ventricle.

Figure 2. Right ventricular outflow (RVOT) pulse flow Doppler showed mid-systolic notch (red arrow) – a sign of precapillary

pulmonary hypertension.
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exposed to antipsychotic drugs in comparison with those
unexposed to such agents and concluded that the use of
antipsychotic agent associated with a 50% increase risk
of VTE and it was similar between the first and second gen-
eration of antipsychotic drugs.5 Another meta-analysis
with 22 studies demonstrated clearly the increased risk of
VTE in patient using antipsychotic drugs and the young
people were at a higher risk of VTE than elderly.6 In
2021 a meta-analysis included a 28 observational studies
demonstrated a significant higher risk of VTE among

users of antipsychotic drugs compared to non-user. A sub-
groups analysis in this review showed that a new users are
more likely to develop VTE and the risk of VTE recurrence
increased with the exposure of antipsychotic drugs,
however, the conclusions drawn from this meta-analysis
should be considered with caution due to heterogeneity
among studies.7 Based on the result of this meta-analysis
the initial period of exposure to antipsychotic drugs
carries more risk for VTE.

An interesting data was found in a recent systematic
review where a 34 cases of pulmonary embolism docu-
mented after exposure to clozapine and almost 50% of
these patients did not have significant risk factor or
co-morbidities for VTE denoting that the use of clozapine
significantly increases risk of pulmonary embolism.8

The pathophysiologic mechanisms explaining the
increased risk of VTE among patient receiving anti-
psychotic medication remains unclear. The factors that
may contribute to the occurrence of VTE include the
Psychotic disorders itself and the exposure to anti-
psychotic drugs. A specific psychiatric symptoms may
have an increased risk of VTE which were described in
a case series of 22 patients with pulmonary embolism
related to catatonic syndrome.9

Immobilization resulted from social withdrawal due to
negative symptoms of schizophrenia and major depressive

Figure 3. Computed tomography pulmonary angiogram (CTPA) demonstrating a saddle embolus. (Red arrows). Grey matter

is a blood clot in the bifurcation of pulmonary artery extending to both right and left branches of pulmonary artery. MPA-main

pulmonary artery.

Figure 4. Transverse B mode image showing the non-

compressible right popliteal vein (blue arrow). Poplit V-

popliteal vein, Poplit A- Popliteal artery (red arrow).
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disorders in addition to the sedative side effect of anti-
psychotic drugs can cause significant venous stasis which
considered a well-known risk factor contribute to VTE.
Obesity is a known side effect of second generation anti-
psychotic drugs and in combination with metabolic syn-
drome can lead to increased platelet activity via the
inflammation process.10 Binding of atypical antipsychotic
drugs to a serotonin receptor type 2A with high affinity
may increase the platelet aggregation that can play a role
in VTE.11 An increased level of antiphospholipid antibodies
found in the patient receiving antipsychotic drugs is an
established risk for VTE,12 however the clinical impact of
such high level is uncertain. Hyperprolactinemia is an
adverse effect for high-potency first generation anti-
psychotic and risperidone which may also play a role
since Prolactin is a potent platelet aggregation
co-activator.13 In patients with schizophrenia, an ele-
vated level of homocysteine has been observed and
might play a role in VTE.14 Individual risk factors
assessment for VTE before commencing antipsychotic
drugs should be considered especially in high risk situ-
ation where adding such agent will increase the risk of
VTE. The individuals who are at high risk for VTE and
using antipsychotic drugs should be informed and edu-
cated about the symptoms of DVT and PE in addition to
the importance of seeking immediately medical care.The
individuals who suffered DVT or PE should be managed
according to current guidelines and the decision of dis-
continuing or switching the antipsychotic treatment
should be considered. Our patient had several risk factors
of venous stasis and venous thrombosis, however, the
new exposure to another new risk factor like antipsychotic
medication few months before his hospitalization may be a
contributing factor that increase the chance of having
thromboembolic events.

Conclusion

The use of antipsychotic drugs associated with an increased
risk of venous thromboembolic events. Physician should
be aware of such possible side effects in order to reach
early diagnosis and subsequent treatment.

Declarations
Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding: The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Author contributions: AH and OM: wrote the article, ZB and KA
shared in the discussion and, with MA,BH in collecting the data and
revision of the manuscript. Our working website is www.kockw.com
(Kuwait Oil Company, Ahamdi Hospital).

Consent: Informed consent was obtained from the patient for the pub-
lication of this case report.

Data availability: The data that support the findings of this study are
available from the corresponding author upon reasonable request.

ORCID iDs
Ossama Maadarani https://orcid.org/0000-0003-3658-4709
Zouheir Bitar https://orcid.org/0000-0001-8426-8685

References
1. Heit JA, Spencer FA and White RH. The epidemiology of

venous thromboembolism. J Thromb Thrombolysis 2016; 41:
3–14.

2. Grahmann H and Suchenwirth R. Thrombosis hazard in
chlorpromazine and reserpine therapy of endogenous
psychoses [in German]. Nervenarzt 1959; 30: 224–225.

3. Zornberg GL and Jick H. Antipsychotic drug use and risk of
first-time idiopathic venous thromboembolism: a case-
control study. Lancet 2000; 356: 1219–1223.

4. Liperoti R, Pedone C, Lapane KL, Mor V, Bernabei R and
Gambassi G. Venous thromboembolism among elderly
patients treated with atypical and conventional antipsychotic
agents. Arch Intern Med 2005; 165(22): 2677–2682. doi: 10.
1001/archinte.165.22.2677. PMID: 16344428.

5. Barbui C, Conti V and Cipriani A. Antipsychotic drug
exposure and risk of venous thromboembolism: a system-
atic review and metaanalysis of observational studies.
Drug Saf 2014; 37: 79–90.

6. Di X, Chen M, Shen S and Cui X. Antipsychotic use and risk
of venous thromboembolism: a meta-analysis. Psychiatry Res
2021; 296: 113691. doi: 10.1016/j.psychres.2020.113691.
Epub 2020 Dec 28. PMID: 33421839.

7. Liu Y, Xu J, Fang K, et al. Current antipsychotic agent use
and risk of venous thromboembolism and pulmonary
embolism: a systematic review and meta-analysis of obser-
vational studies. Ther Adv Psychopharmacol 2021; 11:
2045125320982720. doi: 10.1177/2045125320982720.
PMID: 33505665; PMCID: PMC7812411.

8. Poudyal R and Lohani S. Clozapine associated pulmonary
embolism: systematic review. J Community Hosp Intern
Med Perspect 2019; 9: 300–304.

9. McCallWV,Mann SC, Shelp FE andCaroff SN. Fatal pulmon-
ary embolism in the catatonic syndrome: two case reports and a
literature review. J Clin Psychiatry 1995; 56: 21–25.

10. Grandl G and Wolfrum C. Hemostasis, endothelial stress,
inflammation, and the metabolic syndrome. Semin
Immunopathol 2018; 40: 215–224.

11. Schmid CL, Streicher JM, Meltzer HY and Bohn LM.
Clozapine acts as an agonist at serotonin 2A receptors to
counter MK-801-induced behaviors through a βarrestin2-
independent activation of Akt. Neuropsychopharmacology
2014; 39(8): 1902–1913. doi:10.1038/npp.2014.38

12. Schwartz M, Rochas M, Toubi E and Sharf B. The presence
of lupus anticoagulant and anticardiolipin antibodies in
patients undergoing long-term neuroleptic treatment.
J Psychiatry Neurosci 1999; 24: 351–352.

13. Wallaschofski H, Donné M, Eigenthaler M, et al. PRL As a
novel potent cofactor for platelet aggregation. J Clin
Endocrinol Metab 2001; 86: 5912–5919.

14. Eldibany MM and Caprini JA. Hyperhomocysteinemia and
thrombosis: an overview. Arch Pathol Lab Med 2007; 131:
872–884.

4 JRSM Open 14(1)

www.kockw.com
https://orcid.org/0000-0003-3658-4709
https://orcid.org/0000-0003-3658-4709
https://orcid.org/0000-0001-8426-8685
https://orcid.org/0000-0001-8426-8685
https://doi.org/10.1001/archinte.165.22.2677
https://doi.org/10.1001/archinte.165.22.2677
https://doi.org/10.1016/j.psychres.2020.113691
https://doi.org/10.1177/2045125320982720
https://doi.org/10.1038/npp.2014.38

	 Case description
	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


