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Abstract: The correlation between blood coagulation and viscosity plays a crucial role in understanding the 
dynamics of hemostasis and the risk of thromboembolic events. This study aims to examine the relationship 
between key components of the blood coagulation profile (such as fibrinogen levels, clotting factors, and 
prothrombin time) and blood viscosity in a clinical laboratory setting. A cohort of 150 patients was analyzed, with 
data collected on their coagulation profiles, including prothrombin time (PT), international normalized ratio (INR), 
activated partial thromboplastin time (aPTT), fibrinogen levels, and hematocrit. Blood viscosity was measured 
using a viscometer under standard laboratory conditions. The study found a statistically significant correlation 
between elevated fibrinogen levels and increased blood viscosity, as well as between hematocrit levels and 
viscosity. The findings suggest that changes in the coagulation profile, particularly fibrinogen and hematocrit, may 
directly influence blood viscosity, contributing to an increased risk of thromboembolic events. This study 
highlights the clinical importance of monitoring both coagulation and viscosity in patients with clotting disorders 
or a history of thromboembolic disease. 
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Introduction: Blood viscosity refers to the thickness 
and stickiness of blood, which is influenced by various 
factors such as hematocrit (red blood cell 
concentration), plasma proteins, and the elasticity of 
blood cells. Blood viscosity plays a vital role in the 
circulatory system as it affects blood flow and 
microvascular resistance. The hemodynamic properties 
of blood, including viscosity, are influenced by 
numerous physiological and pathological conditions. 
One such condition is the blood coagulation profile, 
which involves a series of complex processes that 
ensure proper clotting of blood in response to injury, 
thus preventing excessive bleeding. 

Blood coagulation is typically assessed through 
laboratory tests that measure the levels of clotting 
factors, prothrombin time (PT), activated partial 
thromboplastin time (aPTT), fibrinogen, and platelet 

function. These parameters provide insights into the 
ability of the blood to form a clot and stop bleeding. 
However, it is less understood how blood coagulation 
relates to blood viscosity, and whether changes in 
coagulation factors can directly affect the viscosity of 
blood. 

Viscosity is influenced by multiple factors, with 
fibrinogen and hematocrit being particularly important. 
Fibrinogen, a plasma protein, plays a central role in 
blood clotting by promoting the aggregation of 
platelets and the formation of a clot. Elevated levels of 
fibrinogen are commonly observed in conditions like 
inflammation, atherosclerosis, and hypercoagulable 
states. Similarly, hematocrit, which represents the 
proportion of red blood cells in blood, has a direct 
impact on viscosity—higher hematocrit levels typically 
lead to increased blood viscosity, which can hinder 
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blood flow and promote thrombosis. 

Understanding the correlation between coagulation 
factors and viscosity may have important clinical 
implications, especially in patients with conditions such 
as hypercoagulability, thrombophilia, or cardiovascular 
disease, where blood viscosity can influence the risk of 
thromboembolic events such as deep vein thrombosis, 
pulmonary embolism, and stroke. This study aims to 
explore the relationship between these two variables 
and how they might influence clinical outcomes in 
patients with altered coagulation profiles. 

METHODS 

Study Design 

This is a prospective observational study conducted at 
a tertiary care hospital's clinical laboratory. The study 
was designed to investigate the correlation between 
blood coagulation profile parameters and blood 
viscosity in a cohort of 150 adult patients. The study 
included patients who presented with a range of 
conditions that might influence coagulation, including 
cardiovascular disease, diabetes, hypertension, 
inflammatory disorders, and clotting disorders. 

Inclusion and Exclusion Criteria 

• Inclusion Criteria: 

o Patients aged 18-80 years. 

o Patients with clinical indications for 
coagulation tests (e.g., history of thromboembolism, 
cardiovascular disease, etc.). 

o No history of severe liver disease or acute 
infection that might significantly alter coagulation. 

• Exclusion Criteria: 

o Patients who were on anticoagulant therapy 
(e.g., warfarin, heparin, direct oral anticoagulants). 

o Pregnant women. 

o Patients with known bleeding disorders such as 
hemophilia or von Willebrand disease. 

Laboratory Testing 

• Coagulation Profile: Blood samples were 
collected into citrate tubes, and prothrombin time (PT), 
international normalized ratio (INR), activated partial 
thromboplastin time (aPTT), and fibrinogen levels were 
measured using standard laboratory techniques. 

• Blood Viscosity: Blood viscosity was measured 
using a rotational viscometer (Brookfield DV3T), which 
provided precise measurements of blood's apparent 
viscosity at different shear rates. The viscosity values 
were recorded at a temperature of 37°C, which is close 
to normal body temperature. 

• Hematocrit Measurement: Hematocrit levels 
were measured using automated hematology analyzers 

as part of routine clinical blood tests. 

Data Collection 

Demographic data (age, sex, comorbidities) and clinical 
characteristics were recorded for each participant. 
Additionally, laboratory results were compiled, 
including values for PT, INR, aPTT, fibrinogen, 
hematocrit, and blood viscosity. All measurements 
were performed under standardized conditions by 
experienced laboratory personnel to ensure 
consistency and reliability. 

Statistical Analysis 

Descriptive statistics (mean, median, and standard 
deviation) were used to summarize the clinical and 
laboratory data. The correlation between blood 
viscosity and coagulation profile components 
(fibrinogen, PT, INR, aPTT, and hematocrit) was 
analyzed using Pearson's correlation coefficient for 
normally distributed data and Spearman's rank 
correlation for non-normally distributed variables. 
Multiple linear regression was used to examine the 
independent effects of coagulation factors and 
hematocrit on blood viscosity. Statistical significance 
was set at p < 0.05. 

RESULTS 

Patient Demographics 

A total of 150 patients were included in the study, with 
a mean age of 56.4 years (range: 18-80 years). The 
cohort consisted of 60% males and 40% females. 
Common comorbidities included hypertension (52%), 
diabetes mellitus (34%), and cardiovascular disease 
(45%). The median fibrinogen level was 350 mg/dL 
(range: 180-600 mg/dL), and the mean hematocrit was 
42.3% (range: 30-50%). 

Correlation Between Coagulation Profile and Blood 
Viscosity 

• Fibrinogen: A strong positive correlation was 
found between fibrinogen levels and blood viscosity (r 
= 0.62, p < 0.001). Higher fibrinogen levels were 
associated with increased blood viscosity, supporting 
the role of fibrinogen in enhancing blood's resistance 
to flow. 

• Hematocrit: There was also a significant 
positive correlation between hematocrit levels and 
blood viscosity (r = 0.55, p < 0.001). As hematocrit 
increased, blood viscosity increased, reflecting the 
impact of red blood cell concentration on blood 
thickness. 

• PT, INR, and aPTT: No significant correlations 
were found between prothrombin time (PT), INR, or 
aPTT and blood viscosity (p > 0.05). This suggests that 
these clotting time parameters may not have as direct 
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an influence on viscosity as fibrinogen and hematocrit. 

Multivariate Analysis 

In a multivariate regression model, fibrinogen levels (β 
= 0.58, p < 0.001) and hematocrit (β = 0.33, p < 0.01) 
were identified as independent predictors of blood 
viscosity. The model explained 46% of the variability in 
blood viscosity. 

DISCUSSION 

his study examined the relationship between key 
components of the blood coagulation profile and blood 
viscosity, with a focus on fibrinogen and hematocrit 
levels. The findings revealed significant correlations 
between elevated fibrinogen levels, increased 
hematocrit, and higher blood viscosity, suggesting that 
both these factors play an important role in altering 
blood flow dynamics and may contribute to 
thromboembolic events. The clinical implications of 
these results are crucial for understanding how 
coagulation and viscosity interact in patients at risk for 
vascular complications. 

Fibrinogen and Blood Viscosity 

Fibrinogen is a plasma protein essential for blood clot 
formation, but it also plays a significant role in 
increasing blood viscosity, especially when its levels are 
elevated. In this study, we found a strong positive 
correlation (r = 0.62, p < 0.001) between fibrinogen 
levels and blood viscosity. Fibrinogen is known to 
enhance the aggregation of platelets and the formation 
of the fibrin clot, both of which increase the blood’s 
resistance to flow. When fibrinogen is elevated, it 
increases the thickness of blood, which can be 
particularly problematic in high-risk patients, such as 
those with atherosclerosis, inflammatory disorders, or 
chronic diseases. 

The relationship between fibrinogen and viscosity is 
crucial because elevated fibrinogen levels have been 
associated with an increased risk of thrombosis. In 
conditions such as cardiovascular disease, stroke, or 
deep vein thrombosis, higher blood viscosity could 
impair the flow of blood in microcirculation, increase 
vascular resistance, and promote clot formation, 
ultimately raising the likelihood of severe 
thromboembolic events. 

Furthermore, the results support earlier studies which 
have suggested that fibrinogen is an independent risk 
factor for cardiovascular complications, with increased 
viscosity acting as a potential contributing mechanism. 
It is important to note that fibrinogen levels are often 
elevated in acute-phase reactions or inflammatory 
conditions, meaning that monitoring and managing 
fibrinogen levels may help mitigate risks in patients 
with systemic inflammation or chronic diseases 

associated with higher clotting risks. 

Hematocrit and Blood Viscosity 

The study also found a significant positive correlation (r 
= 0.55, p < 0.001) between hematocrit and blood 
viscosity. Hematocrit represents the percentage of red 
blood cells in blood, and its levels directly impact the 
fluidity of blood. As hematocrit increases, so does the 
viscosity, since red blood cells are the largest 
contributors to blood's resistance to flow. Higher 
hematocrit means that there are more red blood cells 
in circulation, leading to thicker blood, which can 
hinder blood flow, particularly in smaller vessels and 
capillaries. This can result in an increased workload on 
the heart and may also raise the risk of clot formation 
due to impaired flow dynamics. 

In clinical practice, increased hematocrit levels are 
often seen in patients with polycythemia vera or 
dehydration, and in individuals living at high altitudes. 
These conditions are known to elevate blood viscosity, 
which, as shown in this study, could have significant 
clinical consequences for patients. For example, high 
blood viscosity is known to increase the risk of deep 
vein thrombosis (DVT), pulmonary embolism (PE), and 
stroke, particularly in patients with other vascular risk 
factors. 

Furthermore, elevated hematocrit levels may also lead 
to reduced microcirculatory blood flow, which could 
promote ischemic conditions in peripheral organs. As 
such, managing hematocrit levels could be essential in 
preventing complications in patients who are at risk for 
thromboembolic events. Clinicians may benefit from 
monitoring hematocrit levels alongside viscosity 
measurements to better predict and manage vascular 
risk in at-risk populations. 

Prothrombin Time, INR, aPTT, and Blood Viscosity 

Interestingly, no significant correlations were observed 
between prothrombin time (PT), international 
normalized ratio (INR), or activated partial 
thromboplastin time (aPTT) and blood viscosity. These 
clotting time parameters are widely used to assess the 
functionality of clotting factors in the blood and help 
monitor the effectiveness of anticoagulant therapies. 
While these parameters are crucial for determining a 
patient's risk for bleeding or clotting, they did not 
directly correlate with viscosity in this study. 

One possible explanation for this finding is that clotting 
time parameters assess the rate at which blood clots, 
rather than the physical characteristics of the blood 
that affect its flow, such as fibrinogen concentration 
and hematocrit. Therefore, while prothrombin time, 
INR, and aPTT are vital for determining clotting 
potential, they do not necessarily correlate with blood 
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viscosity, which is more closely influenced by plasma 
proteins like fibrinogen and the concentration of red 
blood cells. 

This distinction highlights the importance of evaluating 
multiple factors when assessing a patient’s vascular 
health and emphasizes that blood viscosity may offer 
valuable insights into conditions where 
thromboembolic events are a concern, even in patients 
with normal clotting times. 

Clinical Implications and Recommendations 

The findings of this study have several clinical 
implications. Given the positive correlation between 
fibrinogen levels and viscosity, clinicians should 
consider monitoring fibrinogen in patients who are at 
risk for thromboembolic events. This is particularly 
relevant for patients with cardiovascular disease, 
diabetes, or hypercoagulable states. Monitoring blood 
viscosity could serve as a complementary diagnostic 
tool alongside traditional coagulation tests in these 
populations. 

Furthermore, hematocrit levels should be considered 
when evaluating the viscosity of blood. Elevated 
hematocrit, particularly in conditions like polycythemia 
vera or dehydration, may increase blood viscosity, 
contributing to vascular complications. Reducing 
hematocrit levels, when appropriate, could reduce 
viscosity and improve microvascular circulation. 

Clinicians should also be aware that even in patients 
with normal PT, INR, and aPTT values, abnormal blood 
viscosity might still be present, indicating that these 
conventional tests alone may not fully capture the risks 
associated with elevated viscosity. Thus, viscosity 
measurement could be particularly useful in patients 
with unexplained thromboembolic events or those who 
are not responding well to conventional 
anticoagulation therapy. 

Limitations and Future Directions 

This study has certain limitations that must be 
considered. First, it was conducted at a single center, 
and the sample size was limited to 150 patients. Future 
studies with larger and more diverse patient 
populations could help validate these findings and 
explore whether the correlations between fibrinogen, 
hematocrit, and viscosity hold true in different clinical 
settings. Additionally, this study did not explore the 
direct clinical outcomes related to blood viscosity, such 
as the incidence of thromboembolic events. Future 
research could examine how changes in blood viscosity, 
in conjunction with coagulation parameters, impact 
long-term patient outcomes, especially in populations 
at high risk for stroke, heart attacks, and DVT. 

Furthermore, while viscosity was measured using a 

rotational viscometer, more advanced methods, such 
as shear rate-dependent measurements or in vivo 
imaging techniques, could provide a more detailed 
understanding of the interaction between blood flow 
and coagulation parameters. 

In conclusion, the present study highlights the 
significant correlation between fibrinogen levels, 
hematocrit, and blood viscosity, and emphasizes the 
importance of these factors in assessing the risk of 
thromboembolic events. While coagulation profile 
parameters like PT, INR, and aPTT provide valuable 
insights into clotting function, they do not directly 
influence blood viscosity. Given the findings, future 
clinical practice may benefit from monitoring blood 
viscosity alongside traditional coagulation tests to 
better assess and manage patients at risk for 
thrombosis. Managing fibrinogen levels and hematocrit 
may be critical in reducing the incidence of 
thromboembolic complications in high-risk 
populations. 

This study demonstrates a significant correlation 
between fibrinogen levels and blood viscosity, 
supporting the hypothesis that increased fibrinogen 
contributes to thicker blood and potentially greater 
resistance to blood flow. Elevated fibrinogen levels 
have been associated with several pathological 
conditions, including inflammation and cardiovascular 
disease, which could further exacerbate the risk of 
thromboembolic events. 

Additionally, the study found that hematocrit levels, 
which reflect red blood cell concentration, are also 
positively correlated with viscosity. As expected, higher 
hematocrit levels contribute to an increase in blood 
thickness, which can impair microcirculatory flow and 
promote clot formation. 

Interestingly, clotting time parameters such as PT, INR, 
and aPTT did not show a direct relationship with blood 
viscosity. This suggests that while these measures are 
critical for assessing clotting function, they may not 
have as direct an effect on blood flow dynamics as 
other factors like fibrinogen and hematocrit. 

These findings suggest that fibrinogen and hematocrit 
should be considered as potential clinical markers of 
blood viscosity, which may provide valuable insight into 
the risk of thromboembolic events, especially in 
patients with a hypercoagulable state. Monitoring and 
managing elevated fibrinogen levels and hematocrit 
could play a role in improving patient outcomes, 
particularly in those at risk for stroke, deep vein 
thrombosis, or pulmonary embolism. 

CONCLUSION 

This observational study provides significant evidence 
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of the relationship between blood coagulation profile 
components and blood viscosity, highlighting the 
critical roles of fibrinogen and hematocrit in influencing 
blood flow. The study underscores the importance of 
considering both coagulation parameters and viscosity 
measurements when assessing thrombotic risk in 
clinical practice. Future studies are needed to further 
investigate the clinical implications of these findings 
and explore how viscosity management might reduce 
the incidence of thromboembolic events in at-risk 
populations. 
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