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Haloperidol does not activate 

thrombogenic factors in older, 

non-psychotic hospitalised patients

Abstract

Introduction: This study evaluates the effects of haloperidol on thrombogenesis 

factors in older users.

Methods: Randomised groups of non-psychotic older patients received 

haloperidol or placebo. To measure the effect of haloperidol on coagulation, 

the following markers were measured at day 1 and day 6: Fibrinogen, D-Dimer, 

P-selectin, von Willebrand factor and osteoprotegerin. Repeated measures 

ANOVA were performed.

Results: 16 haloperidol and 18 placebo patients were compared: no significant 

changes in the laboratory markers were found. 

Conclusions: No relationship between the short term use of low dose haloperidol 

and change in thrombogenesis factors was found in older patients.

2.2
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Introduction

Worldwide, haloperidol is the antipsychotic drug used most often to treat 

delirium in (older) patients admitted to hospital.1 In 2005, the Food and Drug 

Administration issued a warning about the increased mortality rate in elderly 

users of antipsychotics.2 Although the pathophysiological mechanism is unknown, 

the increased death rate might be due to vascular problems. For example, users 

of antipsychotic drugs are at increased risk of cerebrovascular accidents3 and 

venous thromboembolism.4,5 Potential mechanisms for the association between 

antipsychotics and cerebrovascular events include thrombo-embolic effects, 

altered platelet function, cardiovascular effects, and the atherosclerotic effects of 

metabolic dysregulation.3 Markers of thrombogenesis are activated in untreated 

patients with an acute psychosis,6 which suggests that the psychosis itself may 

be responsible for the increased risk of morbidity and mortality. However, there 

is no clear explanation for the increased mortality seen in non-psychotic elderly 

patients with dementia.

The main aim of this study was to investigate whether factors of thrombogenesis 

are activated in older, non-psychotic hospitalised patients treated with haloperidol.

Methods

Setting
Patients were a subset of patients included in a randomised, stratified, double-

blind, placebo-controlled trial (“Haloperidol prophylaxis in older emergency 

department patients”, HARPOON study).7 This subset consisted of all patients 

recruited at the Jeroen Bosch Hospital, a teaching hospital in the Netherlands, 

between June 2014 and March 2015.

Design
In this RCT, non-psychotic elderly received haloperidol 1 mg two times daily or 

placebo. Patients were included if they presented to the emergency department, 

had an age ≥ 70 years, an increased risk of developing a delirium, but no 

delirium, and were admitted at internal or surgical departments. Primary 

outcome was the effect of haloperidol versus placebo on coagulation. The 

following markers were measured: Fibrinogen and D-Dimer as thrombogenesis 

markers, platelet activation (P-selectin) and endothelial cell activation markers 

von Willebrand factor and osteoprotegerin. Venous blood was collected on 
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day 1 (baseline) and day 6. All the laboratory markers were analysed at once 

at the end of the inclusion period.

Statistics
The effect of haloperidol versus placebo on coagulation and the effect of time, 

namely day 1 versus day 6 was analysed using repeated measures ANOVA’s to 

take potential non-significant baseline differences into account and to distinguish 

between “within groups” (day 1 versus 6) and “between groups” (haloperidol 

versus placebo) effects. IBM® SPSS 22® was used.

Ethics
This study was approved by the Ethical Committee and all participants provided 

written informed consent.

Results

For this study 52 patients were randomised, 3 patients withdrew consent, 3 

patients stopped per protocol and 12 patients had no blood sample drawn 

at day 6. Ultimately, 16 haloperidol patients and 18 placebo patients were 

included in the analysis. None of these patients developed a delirium. Table 1 

on page 36 shows the baseline characteristics.

Table 2 (page 36) shows the main results. There were no significant changes 

in the thrombogenesis factors between the two groups. However, time, namely 

day 1 versus day 6, caused significant decrease in P-selectin (F(1, 32)= 4.460, p 

0.043) and increase in Fibrinogen (F(1, 32)= 6.606, p 0.015), but not for the other 

factors.
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Table 2. Main results

Groups Statistics

Haldol (n=16) Placebo (n=18) ANOVA

Between 

ANOVA

Within 

Day 1, 

before 

first dose

Day 6,

after  

ten doses

Day 1, 

before 

first dose

Day 6, 

after 

ten doses

(haldol-

placebo)a (day 1-6)a

Mean (SD) Mean (SD) Mean (SD) Mean (SD) p-value p-value

Fibrinogen (g/l) 4.30 (1.18) 4.75 (0.99) 4.49 (1.29) 5.24 (1.10) 0.299 0.015

D-dimer (ug/ml) 2.77 (2.26) 1.95 (0.81) 5.53 (6.41) 2.69 (4.42) 0.099 0.078

P-selectine 

(ng/ml) 

75.94

(29.99)

72.69 

(19.87)

83.67

(37.81)

72.17 

(29.67)

0.716 0.043

Von Willebrand 

factor (%) 

236.93 

(95.22)

272.39 

(81.41)

259.74 

(122.04)

274.14 

(71.51)

0.672 0.113

Osteoprotegerine 

(pg/ml) 

1798.13 

(872.18)

1743.25 

(663.29)

1541.33 

(850.33)

1326.06 

(630.95)

0.178 0.156

a Repeated measures ANOVA, main effect haldol-placebo. 

Table 1. Baseline characteristics

Haloperidol (n=16) Placebo (n=18)

Age (years, SD) 84.7 (7.2) 83.8 (7.1) 

Gender (female n, %) 6 (37.5%) 14 (77.8%)

Admitted at a department (n, %)

Surgical 10 (62.5%) 9 (50%)

Internal 6 (37.5%) 9 (50%)

Potentially relevant comedication (n, %)

Aspirin/Persantin/Clopidogrel 5 (31.2%) 8 (44.4%)

NSAID’s 0 (0%) 0 (%)

SSRI 0 (0%) 2 (11.1%)

Low molecular weight heparins (LMWH) 0 (0%) 1 (5.6%)

Vitamin K antagonist or NOAC 4 (25%) 6 (33.3%)

Total amount of drugs (mean, SD) 7.3 (3.8) 8.7 (3.1)
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Discussion

Our study did not show any effect of haloperidol treatment on levels of 

thrombogenic factors, although overall Fibrinogen levels were increased and 

P-selectin levels decreased on day 6 relative to baseline. P-selectin plays an 

essential role in the initial recruitment of leucocytes to the site of injury during 

inflammation and decreases with recovery. The high levels of Fibrinogen and 

D-Dimer at baseline may be due to infection or fractures, and levels were 

expected to decrease as the patient recovered in hospital. This does not 

explain the increase in Fibrinogen on day 6. Because all patients were non-

delirious, delirium cannot explain these results. 

Our results are in line with previous studies. We found no direct evidence 

that thrombogenesis was activated in elderly users of antipsychotic drugs. A 

laboratory study also failed to find a clear pattern of changes in fibrinogen 

and C-reactive protein in patients chronically treated with antipsychotic drugs.8 

However, another study reported a higher overall coagulation potential and 

overall hemostatic potential in patients with schizophrenia receiving long-

term antipsychotic therapy, whereas the fibrinolytic potential was lower.9 A 

strong temporal relationship was found between antipsychotic use and 

cerebrovascular accidents, with the highest association in the first week.3 Also 

for venous thrombo-embolism the strongest association was found in new users 

of antipsychotics.4 Our study did not show any effect of haloperidol treatment 

on levels of thrombogenic factors in the first week after start.

This was the first study to investigate thrombogenesis in older haloperidol 

users. The study design corrected for known and unknown confounders, all 

patients were non-psychotic, and potentially relevant co-medication was 

equally divided over the groups; however, the small sample size means that 

we might have missed small effects on coagulation factors. Another limitation 

is that patients were admitted for different reasons and some thrombogenic 

factors were already activated at baseline. Depending on genetic factors like 

Protein C or S deficiency or Factor V Leiden, some people may be vulnerable 

to thrombotic events even from moderate risks (a few days of bed rest) while 

others will require a more serious trigger.

These results may not be generalisable, it is unknown whether these results 

are applicable to home dwelling elderly. Moreover, D-dimer levels were not 

normally distributed and there were a number of outliers, which means that the 
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D-dimer results should be interpreted with caution. 

We found no significant differences in laboratory factors of thrombogenesis 

in non-psychotic older patients receiving haloperidol or placebo. Thus the 

underlying cause of the increase in cerebrovascular events seen in haloperidol 

users remains to be established.

Acknowledgements: We like to thank Renate Paanakker, Desiree Dudink en 

Peter de Crom for their cooperation in data collection and patient inclusion.
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