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Abstract
We report a 50-year-old man who presented schizophrenia and an abnormal coagulation profile indicative of an inhibitor. Clinical
experiments demonstrated prolonged partial thromboplastin time along with acquired factor XII deficiency and a positive anticoagulant
antibody. To the best of our knowledge, the coexistence of schizophrenia and anticoagulant antibody with deficiency of coagulation
factor XII is extremely rare that has not previously been reported. This patient has also indicated the paraplegia associated with spinal
tuberculosis along with the loss of bladder and bowel control. Herein, we present the case of a chronic schizophrenia patient who
developed the anticoagulant antibody and abnormally low serum levels of factor XII.
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Introduction
Factor XII, also called Hageman factor, plays an essential role in the thrombosis. Studies demonstrated lack of Factor XII is not
associated with a bleeding tendency [1]. Previous studies evidenced that FXII antibodies exist in significant numbers of patients with
antiphospholipid syndrome and may lead to acquired FXII deficiency [2]. Whereas factor XII deficiency is totally asymptomatic,
it is often detected accidentally. On the other hand, schizophrenia is known as a complex neurodevelopmental disorder that
various molecular pathways are involved in its pathogenesis. Recently, it has been demonstrated the link between hemostatic
process and pathogenesis of schizophrenia [3]. Additionally, a protein-protein interaction study revealed the relationship between
coagulation factor genes (III, VII and X) and antipsychotic-associated genes [4]. Overall, existing studies show a clear correlation
between schizophrenia and coagulation function. Herein, we provide a brief overview of the patient with schizophrenia and
coagulation disorders to consider parallel approaches being used to express the molecular causes of schizophrenia and discuss
possible directions for future researches.

Case description
A 50-year-old man diagnosed with schizophrenia was presented to the coagulation clinic because of 6-months aPTT prolongation.
The patient had a 40-year history of schizophrenia and the treated tuberculosis 3 years ago along with developed urinary and
fecal incontinence with paraplegia after tuberculosis until now. Given his past history, he had no previous history of the bleeding
disorders. The primary laboratory testing demonstrated a normal complete blood count and prothrombin time, but he had a
prolonged activated partial thromboplastin time. Moreover, coagulation experiments showed a low level of coagulation factors
XI and XII (Table 1). According to the results of the mixing test, a 1:1 mixture of the patient’s plasma with pooled normal plasma,
the prolonged aPTT remained uncorrected. We subsequently evaluated the presentation of factor-specific inhibitors (VIII, IX, XI
and XII) that were negative. Finally, we suspected the lupus anticoagulant and results showed the presence of this autoantibody.
Immunoglobulin examination (IgG and IgM) was found to be negative. The routine biochemical examination was normal. Kidney
and liver functioned normally. No tumor thrombus was found in the portal vein, the hepatic vein trunk and the inferior vena cava.
His parents didn’t have consanguineous marriage. Totally, the current presentation has explained some episodes of rare diseases in
one case. In the following, we assess the relationship between theses serial diseases and their possible causes.
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Test

Result

Reference
interval

aPTT, s
Patient

83 *

28-38

Pooled normal plasma

34

28-38

Mixture (1:1), s

61 *

28-38

Patient

11.5

10-13

Pooled normal plasma

10

10-13

Mixture (1:1), s

11

10-13

89

50-150

FIX

100

50-150

FXI

45 *

50-150
50-150

PT, s

Factor activities, %
FVIII

XII

28 *

XIII screen

Normal

Fibrinogen, mg/dL (mol/L)

4.32

1.5-4.5

Factor inhibitors
FVIII

Negative

FIX

Negative

FXI

Negative

XII

Negative

Lupus anticoagulant

Positive *

IgG

3

<10

IgM

4.25

<10

Antithrombin III

104.9

80-120

Protein S

112.1

63-140

Protein C
110.3
70-130
Table 1: Patient’s laboratory results (citrated plasma)

Discussion
It is very rare that a patient be involved in two different classes of disorders, schizophrenia as a neurodevelopmental disorder and
factor deficiency as a coagulation disorder, simultaneously. But in fact, both classes of disorders can present a spectrum of genotypes
overlapping; therefore, it is likely that the genetic mutations in the specific pattern can cause developing the both disorders [5].
Presented schizophrenia case has revealed a persistent mild decrease of clotting factor XII with positivity for lupus anticoagulant
and normal values of IgG and IgM anticardiolipin antibodies. According to the previous studies, immune dysfunction may
contribute to the pathogenesis of psychiatric diseases such as schizophrenia in the field of Neuroimmunology [6]. Overall, two
general reasons can consider for positive lupus anticoagulant in the schizophrenia patients, firstly, brain inflammation as well as
damage to the membrane of brain cells that can induce autoantibodies production [7], secondly, drug-induced lupus anticoagulant
can be resulted from long term use of certain medications, such as phenothiazines. These findings trigger questions regarding
what disorders can be result following the schizophrenia-induced autoimmunity. Previous studies showed that the incidence
rate of tuberculosis is remarkably higher in schizophrenic patients than that of the general population [8]. In fact, schizophrenia
has been considered as an important risk factor for tuberculosis. The molecular basis of the comorbidity between schizophrenia
and tuberculosis is currently unclear. However, recent evidence suggests that autoimmunity is a critical process in tuberculosis
pathogenesis [9], therefore, it seems schizophrenia-induced autoimmunity can be considered as a central process in development
of tuberculosis and consequently comorbidity of schizophrenia and tuberculosis. Nevertheless, immune dysfunction can be exist
in the both of schizophrenia and tuberculosis and can help to elucidate the common molecular mechanisms of the both diseases.
On the other hand, a decrease in the blood coagulation factors, including factor XI and factor XII, were found in this patient. The
alterations in coagulation and fibrinolysis processes are known to be involved in some cases with psychiatric disorders, such as
schizophrenia [10]. Additionally, biological mechanisms of hypercoagulability and hypofibrinolysis can develop hypercoagulable
state which is known as an important factor in developing thromboembolism in some schizophrenia patients [10]. Previous
studies have shown associations between tPA activity, C and S proteins level, and thromboembolism risk in schizophrenia patients
[3]. There is no evidence of a direct relationship between schizophrenia and coagulation factors. However, evidence indicates
that acquired FXII deficiency can be resulted from the infection diseases and or the autoimmune disorders [11]. Therefore, there
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are two hypotheses for coagulation disorder in this patient, firstly, tuberculosis like the other chronic infections can develops
alterations in the hemostatic mechanism. Previous researches have shown that tuberculosis is associated with the hypercoagulable
state as reflected by enhanced activation of coagulation factors VIII and V and moderate decreased of FXI and FX [12]. Secondly,
lupus anticoagulant as a heterogeneous group of autoantibodies can induce acquired FXII deficiency [2]. Overall, we cannot
declare that primary schizophrenia directly causes acquired FXII deficiency or a schizophrenia-related secondary disorder such
as tuberculosis or lupus anticoagulants. On the other hand, it has been demonstrated that reduced levels of FXII and presence
of lupus anticoagulant are should be considered as the significant risk factors in the development of thromboembolism [13].
Although the exact mechanism of the thromboembolism in schizophrenia is not clear, but the coagulation pathway can establish
as an important extra link between schizophrenia and coagulopathy-induced thromboembolism.

Conclusion
In conclusion, the schizophrenia does not seem to be the direct cause of the autoimmune dysfunction, but the gene overlapping
can be considered as an important piece in the puzzle of schizophrenia-induced autoimmunity. This induced autoimmunity may
increase the risk of developing other disorders such as tuberculosis and or coagulopathy. Finally, it should be noted that the exact
reason for the occurrence of the three disorders in the same patient is not clear and all hypotheses in this article should be proven
through the more studies.
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