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Abstract 

Background: Coagulation is the process by which blood changes from a liquid to a gel, 

forming a blood clot. It results potentially in hemostasis, cessation of blood loss from a damaged 

vessel and followed by repair. The mechanism of coagulation involve activation, adhesion, and 

aggregation of platelets along with deposition and maturation of fibrin.                                                 

Objective: To evaluate the prothrombin time (PT), the international normalized ratio (INR), 

and activated partial thromboplastin time (APTT) among patients on antipsychotic therapy at            

Al Tijani Al Mahi Teaching Mental Health Hospital(Khartoum North, Sudan)                                                                                                                                         

Materials and methods: Two hundred patients were selected randomly and divided into 

two groups: the psychiatric patients case group (n =100), and the apparently healthy control 

group (n=100). All study population had matching gender and age incidence. 8 ml venous blood 

was collected in 3.2% tri sodium citrate tubes from each participant after disinfecting collection 

site with 70% alcohol. Platelets and plasma were extracted by centrifugation and PT and APTT 

tests were performed within two hours. Demographical and clinical data were collected using 

specifically designed questionnaires.                                                                                                    

Results:  The mean and standard deviation (SD) of PT in male and female of the psychiatric 

patients was 17.7 ± 0.5 and 19.3 ± 0.4 respectively. The mean and SD of PT in male and female 

control group patients was 13.7 ±1.2 in males and 13.4 ±1.4 in females with a significant 

statistical correlation (p = 0.00). The mean and SD of APTT in male and female psychiatric 

patients was 35.6 ±1.4 and 37.2 ± 1.1 respectively. The mean and SD of APTT in male and 

female control group patients was 31.6±2.4 in males and 31.4±2.6 in females with a significant 

statistical correlation (p = 0.00). The mean and SD of INR in male and female psychiatric 

patients was 1.4± 0.04 and 1.5±0.04 respectively. The mean and SD of INR in male and female 

in control patients was 1.2 ± 1.3 in males and 1.3 ± 1.4 in females respectively with a non-

significant statistical correlation (p = 0.13).                                                                                                 

Conclusion: There was a significantly statistical correlation between gender and PT, APTT and 

INR (p = 0.00).                                                                                                                                                   
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Introduction                                                                                                                      
 

Several important functions of hemostasis include: maintaining blood in a fluid state while it 

remains circulating within the vascular system. Also, hemostasis can arrest bleeding at the site of 

injury or blood loss by formation of a haemostatic plug. It may limit this process to the vicinity 

of the damage, and ensures the eventual removal of the plug whilst healing is completed, Normal 

physiology thus constitutes a delicate balance between these conflicting tendencies, and a 

deficiency or exaggeration of any one may lead to either thrombosis or hemorrhage1.           

There are different stages and phases in the hemostasis process which involve different cell lines 

and different proteins (soluble in idle state) of blood. The final result is the formation of a 

red/fibrin mesh (insoluble protein in the blood) inside which it decomposes blood cells, platelets, 

and erythrocytes. This grid/mesh acts as a barrier and prevents the loss of blood vessel injury 

until the vascular tree is repaired.                                                                                                        

A psychotropic drug is a chemical substance that crosses the blood brain barrier and acts 

primarily upon the central nervous system, where it affects brain function, resulting in a change 

in perception, mood, consciousness, cognition, and behavior. The use of multi-antipsychotics can 

induce the narcoleptic malignant syndrome (NMS) which is uncommon and has fatal 

idiosyncratic reaction to the narcoleptics. Some risk factors have been reported for NMS such as 

increase and rapidly titrated antipsychotic doses, agitation, dehydration and iron deficiency2.  

These substances may be used recreationally to alter one’s consciousness, i.e. entheogens. 

Shamanic purpose of these is a tool for studying cells therapeutically as medication. Because 

psychoactive substances bring about subjective changes in consciousness and mood where the 

user may find advantage. Therefore, the use of psychotropic drugs can extremely help reducing 

psychotic symptoms and agitation in patients with several mental illnesses. These drugs may 

produce serious side effect that can range from mild to severe. They can add a significant burden 

to the patient, reducing patient quality of life3.                                                                  

Materials and methods                                                                                                

This was a prospective case-control and hospital-based study. The study was conducted at Al-

Tijani Al Mahi Mental Health Hospital (Khartoum North, Sudan) during the period from March 

to November 2019.                                                                                                                      

Participants were informed verbally in their simple language about the benefits and procedure of 

specimens collection and their approval was taken.                                                                 

Activated partial thromboplastin time (APTT) Procedure: Specimens collection cuvettes were 

placed first incubated for pre-warming at 37°C for 3 minutes. 100 ml of pre-warmed control and 

patient PPP was dispensed in cuvettes while in the  incubation area. Then cuvettes were 

transferred to the test area and 200 ul of well mixed calcified thromboplastin reagent were added 

to each cuvette. Then the analyzer timer was started automatically and the thromboplastin 

reagent was added. When clot had formed the timer stops automatically when the optical density 

(OD) changes. If the analyzer used was a bi-channel device, calculation is performed first by 

obtaining the mean of the test and control cuvettes readings shown on the device display screen,  
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and expressed as prothrombin time (PT)/second.                                                                                  

The statistical analysis of the data was performed using the Statistical Package for Social 

Sciences (SPSS), version 20; for windows version 7, using T-test for testing the difference 

significance and Pearson correlation test. p - value ≥ 0.05 was considered statistically significant. 

Mean ±SD and frequencies were measured. 

Results                                                                                                                                         
 

Two hundred volunteers were enrolled in this study. They were classified into 2 groups: 

psychiatric patients group and apparently healthy control group. Among the psychiatric patients 

group 46 patients (46%) were males and 54 patients (54%) were females. Among the healthy 

control group, 43 participants (43%) were males, and 57 participants (57%) were females.                        

According to age incidence, all study population (200) was divided into 3 groups: 7 participants 

(14%) were less than 18 years old, 150 participants (75%) 18-39 years old, and 36 participants 

(18%) were more than 39 years old.                                                                                                             

The mean ± SD of PT in male and female psychiatric patients was 17.7 ± 0.5 and 19.3 ± 0.4 

respectively. The mean ± SD of PT in control group participants was 13.7 ± 1.2 in males and 

13.4 ± 1.4 in females. This correlation was statistically significant (p = 0.00).                                            

The mean±SD of APTT in male and female psychiatric patients was 35.6 ±1.4 and 37.2 ± 1.1 

respectively. The mean±SD of APTT in control group participants was 31.6±2.4 in males and 

31.4±2.6 in females. This correlation was statistically significant (p = 0.00).                                                  

The mean±SD of INR in male and female psychiatric patients was 1.4± 0.04 and 1.5±0.04 

respectively. In the control group participants the mean±SD was 1.2 ± 1.3 in males and 1.3 ± 1.4 

in females. This correlation was statistically significant (p = 0.13).                                                   

According to age incidence, the mean±SD of PT, APTT, and INR was 16.1±2.8, 34.0±3.2 and 

1.4±0.93 respectively. This correlation was not statistically significant (p = 0.29, 0.80 and 0.43 

respectively.                                                                                                                                               

The  mean±SD of PT, APTT, INR was 15.8 ± 2.21, 33.7 ± 2.9 and 1.3±0.84 for males and 

16.3±3.15, 34.3±3.5 and 1.4±1 for females. This correlation was not statistically significant                         

(p = 0.43, 0.25 and 0.16 respectively).                                                                                                             

The  mean±SD of PT, APTT, INR in illiterate patients was 16.6±2.8, 34.8±2.9 and 1.3±0.23; and 

it was 15.1±2.6, 32.4±3.9, and 1.15±0.20 in patients with primary school education. Also, it was 

15.7±2.9, 33.7±3.3 and 1.6±1.6 in patients with secondary school education. In university 

education graduates, it was 16.8±2.5, 34.9±2.7, and 1.3±0.3. These differences were found to 

have a significant correlation with PT and APTT but not with INR.                                                                                                              

As regard control group participants, the  mean±SD of PT, APTT, INR in illiterates was 

18.8±0.8, 36.5±1.4, and 1.5±0.01; and it was 18.2±1.2, 36.8±1.5 and 1.4±0.03, in participants 

with primary school education. It was 18.5±0.9, 36.5±1.3 and 1.4±0.01 in participants with 

secondary school education. In university education graduates, it was 18.5±0.09, 36.4±1.7 and 

1.4±0.01. These differences were found to have no statistical difference (p = 0.33, 0.84 and 0.51 

respectively).                                                                                                                                               

Regarding drug therapy, among psychiatric patients:                                                                                          

* The  mean±SD quetiapine efficacy was 18.5±0.9, 36.5±1.5, and 1.4±0.07.                                            
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* The  mean±SD olanzapine efficacy was 18.4±0.9, 36.5±1.4 and 1.4±0.08.                                                

* The  mean±SD sepram efficacy was 18.7±0.9, 36.4±1.7 and 1.5±0.08.                                                        

* The  mean±SD sodium valporate was 18.7±0.09, 36.5±1.5 and 1.4±0.09.                                                   

These differences were found to have no statistical correlation (p = 0.77, 0.94, and 0.75). 

Furthermore, the duration of antipsychotic therapy was18.6±0.9, 36.5±1.2 and 1.4±0.08 with no 

significant statistical correlation (p = 0.22, 0.41, and 0.16 respectively).                                               

Mean±SD of age incidence among psychiatric cases and control participants was 30.1±7.7 and 

30.0±7.3 respectively. The mean±SD of gender among psychiatric cases and control participants 

was 1.5±0.5 and 1.5±0.4 respectively. The mean±SD of educational level among psychiatric 

cases and control participants was1.7±1.1 and 1.6±1 respectively. 

Discussion                                                                                                                                    
 

The present study reflected a significant prolongation in PT/INR ratio and APTT in psychiatric 

patients and as compared with control group participants (p = ≤ 0.05). This finding was in full 

agreement with the study of Omisakin and his colleagues4 (2014) in Nigeria which concluded 

that there  a prolongation in PT and APTT when using antipsychotic drugs.                                                            

The findings of this study showed that PT and APTT patients of the test group had a mean value 

of 26.01±11.04 as compared with the control participants who showed a mean value of 11.80 ± 

1.3. The study conducted by Mohammed and his co-workers colleges (2005)5 demonstrated a 

disorder in chloromazine treated patients who showed prolongation in APTT in patients on long 

time usage of psychotropic drugs.                                                                                                         

The present study found that most of psychiatric patients (54%) were females rather than males 

(46%). This finding disagrees with the finding of Mohammed and his co-authors (2018)6 who 

reported that their study found that 60% were males and 40% were females.                                               

The current study was the first study conducted to establish the effect of educational factors on 

the coagulation profile among psychiatric patients; and it showed a significant correlation          

(p = 0.01); and documented that the antipsychotic drugs used (quetiapine, olanzapine, sepeam, 

and sodium valporate) may lead to prolongation of PT, INR, and APTT through a decrease in 

some coagulation factors.                                                                                                                    

Conclusion: There was a significantly statistical correlation between gender and PT, APTT and 

INR (p = 0.00).                                                                                                                                                    
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