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Objective: Intracranial hemorrhaging is a life-threatening condition that requires intensive treatment. Such hemorrhaging can happen spontaneously 
and may be caused by vascular malformations, trauma, or the administration of anticoagulant medications. The purpose of this study was to evaluate 
the risks of using tranexamic acid and Vitamin K for decreasing prothrombin time (PT) and activated partial thromboplastin time (aPTT) values in 
intracranial hemorrhagic patients.

Methods: This study used a retrospective cohort design, and data were taken from patients’ medical records at the medical record installation of 
Rumah Sakit Umum Pusat Fatmawati in Jakarta. A total of 125 medical records were selected based on the inclusion criteria. The first group included 
patients receiving only tranexamic acid, and the second group consisted of patients receiving both tranexamic acid and Vitamin K.

Results: Statistical analysis using Chi-squared testing for the first group showed a significant decrease in aPTT values, with p=0.000 (p<0.05), but there 
was no significant decrease in PT values, with p=0.314 (p<0.05). Statistical analysis using Chi-squared testing in the second group showed a significant 
decrease in aPTT values, with p=0.000 (p<0.05), and a significant decrease in PT values, with p=0.034 (p<0.05). Patients that used tranexamic acid 
and Vitamin K decreased the PT and aPTT values 2.7 times and 1, 6 times greater than patients without tranexamic acid and Vitamin K. Patients that 
used tranexamic acid decreased the PT and aPTT values 2.5 times and 1.2 times greater than patients without tranexamic acid.

Conclusions: The combination of tranexamic acid and Vitamin K is potentially more effective in decreasing of hemorrhaging.
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INTRODUCTION

Intracranial hemorrhaging is a life-threatening condition that requires 
intensive treatment. Such hemorrhaging can occur spontaneously and 
may be caused by vascular malformations, trauma, or the administration 
of anticoagulant medications. Intracranial hemorrhaging refers 
to hemorrhagic bleeding that occurs in the cranium, including 
intracerebral bleeding, subarachnoid bleeding, subdural bleeding, 
and epidural bleeding. There have been several studies assessing 
the parameters of hemostasis associated with these events. Some 
of them have examined prothrombin time (PT) or activated partial 
thromboplastin time (aPTT) [1-3].

A retrospective studies of the coagulogram data of intracerebral 
hemorrhagic patients demonstrated a relationship between PT 
and aPTT values, with intracerebral hemorrhagic patients having 
prolonged PT 2.4  times and prolonged aPTT 1.57  times [4,5]. About 
a third of patients suffering from brain injuries have been reported 
as having coagulation problems, which increases the risk of bleeding 
and high-mortality rates. The administration of tranexamic acid as an 
antifibrinolytic in patients with intracranial hemorrhaging may reduce 
the reoccurrence of bleeding but may potentially lead to cerebral 
ischemia, which could worsen the patient’s condition. Currently, the 
use of tranexamic acid is often combined with Vitamin K, but there is no 
clear evidence in the literature on the effectiveness of this combination 
compared to the single use of either tranexamic acid or Vitamin K. 
Therefore, this study was intended to determine the effects of using 
both tranexamic acid and Vitamin K on the coagulation profiles of 
hemorrhagic stroke patients.

METHODS

The preferred study design was a retrospective cohort study. Data 
were retrieved retrospectively from the medical records of intracranial 
hemorrhagic patients from January 2013 to December 2015. The 
inclusion criteria were patients aged 18 years old and older that were 
admitted with diagnosed intracranial hemorrhagic. The results were 
presented both descriptively and analytically. The sample included 
patients’ medical records indicating intracranial hemorrhagic diagnoses 
at the inpatient ward installations of Rumah Sakit Umum Pusat 
Fatmawati that satisfied the inclusion criteria. The first group included 
patients receiving only tranexamic acid, and the second group consisted 
of patients receiving both tranexamic acid, and Vitamin K. The control 
group included patients who did not receive either tranexamic acid or 
Vitamin K. Statistical analysis was performed using the SPSS version 21.

RESULTS

In this study, the number of samples obtained was 125. From the total 
number of samples, there were 82 male patients and 43 female patients. 
The samples included adult patients of ages 18 years and above. Based 
on age criteria, patients were divided into two groups, with the first 
group including those between 18 and 60  years old (n=95) and the 
second including those more than 60  years old (n=30). Relationship 
between tranexamic acid therapies is described in Tables 1-5. Further, 
the coagulation cascade scheme is represented in Fig. 1.

PT and aPTT Values of Intracranial Hemorrhagic Patients
The mean value of aPTT among the intracranial hemorrhagic patients 
included in this study was 30.69 seconds, while the average aPTT value 
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after administered of tranexamic acid was 30.27 seconds. The reference 
value based on the hospital laboratory results was 26.3-40.3 seconds. 
The mean value of the patients’ initial PT was 13.32 seconds, and the 
PT value after administered was 13.33  seconds, while the normal 
reference value for PT based on the hospital laboratory results was 
11.5-14.5  seconds. The increasing of PT and aPTT value in control 
group was 4% and 11.46%. In the first group, the PT value was increase 
3.2% and the aPTT value was decreased 0.9%. In the second group, the 
PT and aPTT value was decreased 2.5% and 7.3%.

The Relationship between Tranexamic Acid and aPTT and PT 
Values
In patients given only tranexamic acid, 67.6% demonstrated a significant 
decrease in aPTT values, with a significance of 0.000 (p<0.05). A total of 
43.2% patients did not experience a significant decrease in PT values, 
with significance of 0.314. The relative risk (RR) for PT is 2.5 and for 
aPTT is 1.2. Patients that used tranexamic acid decreased the PT and 
aPTT values 2.5  times and 1.2  times greater than patients without 
tranexamic acid.

The Relationship between BOTH Tranexamic Acid and Vitamin K 
use and aPTT and PT Values
In patients administered a combined therapy of tranexamic acid 
and Vitamin K, 72.1% demonstrated a significant decrease of aPTT 

values, with a significance of 0.000 (p<0.05). A  total of 41.9% 
patients also experienced a significant decrease of PT values, with 
a significance of 0.034 (p<0.05). The RR for PT is 2.7 and for aPTT 
is 1.6. Patients that used tranexamic acid decreased the PT and 
aPTT values 2.7  times and 1.6  times greater than patients without 
tranexamic acid. Relationship between tranexamic acid therapies is 
described in table.

The Relationship between Decreasing aPTT and PT Values and 
Confounding Factors
The results showed no significant relationship between sex, age, 
comorbidities, and smoking habits among intracranial hemorrhagic 
patients with decreasing PT and aPTT values.

DISCUSSION

Based on the results of this study, the male patients suffered from 
intracranial hemorrhaging more than female patients. Men have 
a greater tendency of experiencing bleeding strokes compared to 
women with a ratio of 2:1. Although men are more prone to suffer 
from such strokes at a younger age, women become more vulnerable 
soon after they experience menopause. Several studies have shown 
that hormones play an important role in this difference, which protects 
women from the risk of stroke until they pass through the child bearing 
age. Men <65 years of age have a greater risk of suffering intracerebral 
hemorrhaging at a rate about 20% higher than that of women. However, 
women of any age have a risk of subarachnoid hemorrhaging which is 
about 50% greater than that of men. According to data from 28 hospitals 

Fig. 1: Coagulation cascade scheme

Table 1: Relationship between tranexamic acid therapy and 
aPTT values among intracranial hemorrhagic patients at RSUP 

Fatmawati (January 2013‑December 2015)

The using of 
tranexamic acid

aPTT value Total 
n (%)Decreasing 

n (%)
Not decreasing 
n (%)

Not given 12 (26.7) 33 (73.3) 45 (100)
Given 25 (67.6) 12 (32.4) 37 (100)

Total 37 45 82
aPTT: Activated partial thromboplastin time, RSUP: Rumah Sakit Umum Pusat

Table 2: Relationship between tranexamic acid therapy and the 
decrease of PT values among intracranial hemorrhagic patients 

at RSUP Fatmawati (January 2013‑December 2015)

PT value

The using of 
tranexamic acid

Decreasing 
n (%)

Not decreasing 
n (%)

Total 
n (%)

Not given 16 (5.6) 29 (64.4) 45 (100)
Given 16 (43.2) 21 (56.8) 37 (100)
Total 32 50 82
RSUP: Rumah Sakit Umum Pusat, PT: Prothrombin time

Table 3: Relationship between tranexamic acid and Vitamin K 
combined therapy and the decrease of aPTT values among 

intracranial hemorrhagic patients at RSUP Fatmawati (January 
2013‑December 2015)

aPTT value

The using of 
tranexamic acid

Decreasing 
n (%)

Not decreasing 
n (%)

Total 
n (%)

Not given 12 (26.7) 33 (73.3) 45 (100)
Given 31 (72.1) 12 (27.9) 43 (100)
Total 43 45 88
RSUP: Rumah Sakit Umum Pusat, aPTT: Activated partial thromboplastin time

Table 4: Relationship between tranexamic acid and 
Vitamin K combined therapy and the decrease of PT values in 

intracranial hemorrhagic patients at RSUP Fatmawati (January 
2013‑December 2015)

PT value

The using of 
tranexamic acid

Decreasing 
n (%)

Not decreasing 
n (%)

Total 
n (%)

Not given 16 (35.6) 29 (64.4) 45 (100)
Given 25 (58.1) 18 (41.9) 43 (100)
Total 41 47 88
PT: Prothrombin time, RSUP: Rumah Sakit Umum Pusat

Table 5: Relationship between confounding factors and 
significant decreases of PT and aPTT values among intracranial 

hemorrhagic patients at RSUP Fatmawati

Confounding factors p of PT p of aPTT
Sex 0.120 0.338
Age 0.120 0.338
Comorbidities 0.471 0.245
Smoking habits 0.052 0. 238
PT: Prothrombin time, RSUP: Rumah Sakit Umum Pusat, aPTT: Activated partial 
thromboplastin time
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in Indonesia recorded in 2011, men suffered strokes more than women 
at rates of about 1.25 times greater [6].

The mean age of patients in this study is 50.18 years old. Previous study 
conducted in 28 hospitals in Indonesia found that the mean age of 
patients who had strokes was 58.8 years old [6]. The use of tranexamic 
acid with Vitamin K in intracranial hemorrhagic patients had a 
significantly decreased both PT and aPTT values. In contrast, patients 
who received only tranexamic acid without a combination of Vitamin 
K showed a decrease of PT values that was not significant. In the first 
group in which patients received only tranexamic acid, a significance 
value of 0.000 (p<0.05) was determined with respect to decreases of 
aPTT values. In that group, there was no decrease in PT values, with 
a significance of 0.314 (p>0.05). The second group, which included 
patients receiving tranexamic acid and Vitamin K, demonstrated 
significant decreases in both aPTT and PT with values of 0.000 for aPTT 
and 0.034 for PT (p<0.05), respectively.

Changes in PT values means there is a problem in factor VII coagulation. 
Coagulation proteins that depend on the presence of Vitamin K 
synthesized in the liver include factors II, VII, IX, and X, which play 
important roles in hemostatic processes as procoagulants that reduce 
and prevent bleeding. C  and S proteins also act as anticoagulants 
which prevent blood clotting. The main effect of Vitamin K deficiency 
is balancing the coagulation process by inactivating procoagulant 
proteins [7-9].

CONCLUSION

Patients that used tranexamic acid and Vitamin K decreased the PT 
and aPTT values 2,7 times and 1.6 times greater than patients without 
tranexamic acid and Vitamin K. Patients that used tranexamic acid 

decreased the PT and aPTT values 2.5 times and 1.2 times greater than 
patients without tranexamic acid. The combination of tranexamic acid 
and Vitamin K is potentially more effective in decreasing of PT and aPTT 
values in intracranial hemorrhagic. The results of this study should be 
followed up with subsequent research employing either a prospective 
cohort study or clinical testing so that there will be more evidence to 
support the advantages of combined tranexamic acid and Vitamin K 
therapy compared to the single administration of tranexamic acid for 
intracranial hemorrhagic patients.
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