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ABSTRACT 
Background 
Cerebral Venous Thrombosis(CVT) is rare manifestation of Cerebrovascular Disease. inflammation is 
predisposing and exacerbating factor for CVT onset and development. Inflammatory parameters are 
also altered in CVT, Elevated inflammatory parameters can reflect the severity and predict CVT. In this 
study we aimed to evaluate the CRP, NLR and PLR levels as inflammatory markers in CVT patients and 
to corelate the association of ratios and assess it's severity 
Methods 
Prospective observational study was conducted at Department of General Medicine, KR Hospital, 
MMC&RI during the study period from June 2024 to November 2024 among 34 patients admitted to 
department. Complete history was taken and physical examination was done. Laboratory parameters 
were assessed. SPSS© for windows™ Vs 27, IBM™ Corp NY and Microsoft excel™ 2021 professional, 
Microsoft® Inc USA was used perform the statistical analysis. 
Results 
The mean age of the patients included in our study population 41.03 (12.99) minimum age is 21 
years and maximum age are 74 years. The mean NLR of the patients included in our study population 
8.22 (5.19) minimum NLR is 2.05 and NLR counts are 24.70. The mean PLR of the patients included in 
our study population 316.5 (242.25) minimum PLR is 55.3 and maximum PLR are 1253. The mean 
CRP level of the patients included in our study population 19.57 (14.08) minimum PLR is 3 and 
maximum PLR are 60. NIHSS Score and NLR are strongly positively correlated as the correlation 
coefficient value is 0.719. They are statistically strongly positively correlated NIHSS Score and PLR are 
strongly positively correlated as the correlation coefficient value is 0.755. They are statistically 
strongly positively correlated. NIHSS Score and CRP level are strongly positively correlated as the 
correlation coefficient value is 0.592 showing an uphill pattern. Majority of cases are in severe that is 
35.3% of the study followed with minor severity that is 32.4%, 20.6% cases are lies in moderate and 
the minimum cases are in moderately severe that is 11.8% of the study. 
Conclusion 
The neutrophil-to-lymphocyte, platelet-to-lymphocyte ratios and CRP can be used as markers of CVT 
and predict the severity of disease in these patients . 
Keywords- cavernous venous thrombosis,CRP,neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte 
ratios. 
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INTRODUCTION 
Due to the higher risk associated with 
pregnancy, puerperium, and oral 
contraceptives, women are three times more 
likely than men to experience cerebral venous 
thrombosis (CVT), one of the rare forms of 
cerebrovascular events that primarily affects 
young and middle-aged adults. [1–3] The 
median age is 37 years old, and the annual 
incidence varies between 0.22 and 1.57 per 
100,000. [4] Due to its numerous causes and 
manifestations, CVT is now understood to 
have a more diverse clinical range than 
previously thought, resulting in significant 
morbidity and mortality. 
Cerebral venous thrombosis (CVT) can be 
difficult to diagnose and confirm because of 
its nebulous clinical symptoms, which might 
mimic those of other cerebrovascular 
disorders, including headache to coma. 

Death rates among people with CVT 
have dramatically decreased in recent years 
due to improvements in early anticoagulant 
medication and diagnostic procedures. Even 
said, a large number of people who recover 
from the illness without showing any outward 
signs of physical impairment may continue to 
have lingering chronic symptoms like 
migraines, cognitive disorders, and other like 
concerns. These chronic symptoms need to 
be properly managed and cared for because 
they can have a major negative influence on a 
patient's quality of life. [5] For this reason, 
radiological imaging methods are required for 
CVT diagnosis and confirmation. A common, 
readily available surrogate marker would 
assist doctors working in hospitals with limited 
access to imaging tools in diagnosing CVT and 
facilitating a timely referral to a higher centre 
for final therapy. [6–8] 
Instead of discrete numbers that might be 
affected by a number of factors, such as 
platelet count, leucocyte count, platelet and 
red cell distribution width, and hs-CRP, ratios 
like neutrophil to lymphocyte ratio and 
platelet to neutrophil to lymphocyte ratio and 

 
platelet to lymphocyte ratio give a more 
reliable prediction.[9] Determining the 
relevant inflammatory variables to forecast 
the prognosis of patients with different 
thromboembolic diseases has been the 
 
subject of several recent studies. Increased 
peripheral blood levels of neutrophil-to- 
lymphocyte ratio (NLR), and hypersensitive C- 
reactive protein (Hs-CRP) have been shown to 
be clinically accessible inflammatory factors 
that are associated with poor outcomes in AIS, 
DVT, and PE [10]. The liver produces CRP, a 
blood biomarker that indicates acute-phase 
systemic inflammation. Hs-CRP is often 
utilised in clinical practice, especially in 
cardiovascular and cerebrovascular disorders, 
and it can reliably identify low-grade 
inflammation [11,12]. The NLR, which was 
previously linked to bad outcomes in a 
number of heart and brain vascular illnesses, 
has recently been shown to be a reasonably 
accurate indicator of persistently harmful 
inflammation [13-15]. 

Venous stasis, endothelial damage, 
genetic and acquired prothrombotic factors 
and inflammation have shown to be 
responsible for formation, growth and 
organisation of thrombus inparticular, a close 
link has been detected between inflammation 
and thrombosis in previous studies.[16] 
Peripheral Neutrophils and Lymphocytes are 
strongly associated with severity and 
prognosis of cerebral arterial ischemia.[17] 
Similarly it is believed that the inflammatory 
parameters are also altered in CVT, Elevated 
inflammatory parameters can reflect the 
severity and predict CVT[18] 
In this study we aimed to evaluate the CRP, 
NLR PLR levels as inflammatory markers in 
CVT patients and to correlate the association 
of ratios its correlation and assess its severity. 
The above mentioned inflammatory markers 
have been evaluated seperately in many 
studies however there are very few studies 
with combined evaluation, Hence the study is 
taken to assess the role of combined 
biomarkers in predicting CVT and assessing it's 
severity. 
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MATERIAL AND METHODS 
The present prospective observational study 
was conducted at Department of General 
Medicine, KR Hospital, MMC&RI during the 
study period from June 2024 to November 
2024. Ethical clearance was taken from 
institutional ethics committee of allied 
medical college and patients were asked to 
sign an informed consent form after 
explaining them the complete procedure of 
the study. 
Consecutive sampling was done and a total of 
34 patients visiting OPD& patients admitted 
under the department of General Medicine in 
Krishna Rajendra Hospital, Mysore were 
selected on the basis of inclusion and 
exclusion criteria. 
Inclusion criteria 

 Subjects with CVTadmitted in 
medicine department aged above 18 
years 

 
Exclusion criteria 

 Patients with Peripheral Vascular 
Disease 

 Patients with Diabetes Mellitus 

 Patients withHypertension 

 Patients with Autoimmune Disease 

 Patients with Malignancy 

 Patients with Epileptic seizures 
 Patients under medical treatment 

with anti-inflammatory medications, 
anti- aggregants, anticoagulants and 
lipid lowering drugs 

 Pregnancy and Puerperium 

 Patients with Arterial stroke 
 Patients with Myocardial Infarction 

The following data of included patients with 
CVT were obtained at baseline in the study: 
demographics; risk factors for CVT; dates of 
onset of symptoms; symptoms and signs from 
onset to diagnosis; the features of imaging; 

the National Institutes of Health Stroke Score 
(NIHSS); levels of complete blood count, Liver 
function test, Renal function test, Serum 
electrolytes, Random blood sugar, CRP, NCCT 
BRAIN, MRI BRAIN, CT VENOGRAM OR MR 
VENOGRAM, ELECTROCARDIOGRAPHY and PT 
INR . 
 
Statistical Analysis 
SPSS© for windows™ Vs 27, IBM™ Corp NY 
and Microsoft excel™ 2021 professional, 
Microsoft® Inc USA was used perform the 
statistical analysis. Data was expressed as 
mean ± S.D. Kolmogorove-Smirnove analysis 
was performed for checking linearity of the 
data. Karl Pearson’s correlation coefficient 
test used for correlation P value <0.05 was 
considered as statistically significant. 

RESULTS 
Table 1 shows the descriptive statistics of 
study variables. The mean age of the patients 
included in our study population 41.03 (12.99) 
minimum age is 21 years and maximum age 
are 74 years. The mean lymphocyte counts of 
the patients included in our study population 
1391.76 (1022.44) minimum lymphocyte 
counts is 324 and maximum lymphocyte 
counts are 3892. The mean platelet counts of 
the patients included in our study population 
244441.18 (93731.78) minimum platelet 
counts is 82000 and maximum platelet counts 
are 489000. The mean NLR of the patients 
included in our study population 8.22 (5.19) 
minimum NLR is 2.05 and NLR counts are 
24.70. The mean PLR of the patients included 
in our study population 316.5 (242.25) 
minimum PLR is 55.3 and maximum PLR are 
1253. The mean CRP level of the patients 
included in our study population 19.57 (14.08) 
minimum PLR is 3 and maximum PLR are 60. 

Variables Minimum Maximum Mean Std. Deviation 

Age 21 74 41.03 12.99 

Lymphocyte count 324 3892 1391.76 1022.44 

Platelet count 82000 489000 244441.18 93731.78 

Neutrophil Lymphocyte Ratio 
(NLR) 

2.05 24.70 8.22 5.19 

Platelet Lymphocyte Ratio 
(PLR) 

55.3 1253.0 316.5 242.25 

CRP levels 3.0 60.0 19.57 14.08 

Table 1 - Descriptive statistics of study variable 



Neuroquantology | April 2025 | Volume 23 | Issue 04 | Page 25-27| Doi: 10.48047/nq.2025.23.4.NQ250004 
Dr. ManjunathaN , To Study the Association of Neutrophil to Lymphocyte Ratio (NLR), Platelet to Lymphocyte Ratio (PLR) and CRP with 
Cerebral Venous Thrombosis and Assess Severity 

26 

 

 

 
Table 2 shows the correlation in which NIHSS score with age shows the weak positive correlation 
between them as the correlation coefficient value is 0.251, they are statistically weakly positively 
correlated. NIHSS Score and Lymphocyte count are strongly negative correlated as the correlation 
coefficient value is -0.455. they are statistically strongly negatively correlated. NIHSS Score and 
Platelet count are positively correlated as the correlation coefficient value is 0.366. they are 
statistically strongly positively correlated. NIHSS Score and NLR are strongly positively correlated as 
the correlation coefficient value is 0.719. They are statistically strongly positively correlated NIHSS 
Score and PLR are strongly positively correlated as the correlation coefficient value is 0.755. They are 
statistically strongly positively correlated. NIHSS Score and CRP level are strongly positively correlated 
as the correlation coefficient value is 0.592. 
 

Variables NIHSS 

Age Pearson Correlation 0.251 

P value 0.152 

Lymphocyte count Pearson Correlation -0.455** 

P value 0.007 

Platelet count Pearson Correlation 0.366* 

P value 0.033 

Neutrophil Lymphocyte Ratio (NLR) Pearson Correlation 0.719** 

P value 0.000 

Platelet Lymphocyte Ratio (PLR) Pearson Correlation 0.755** 

P value 0.000 

CRP levels Pearson Correlation 0.592** 

P value 0.000 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

Table 2: Correlation between NIHTableSS Score with other study variables. 

Note: ** shows p value <0.001, correlation is assessed using Karl Pearson’s correlation coefficient. 
 
Figure 1 show an uphill pattern as move from left to right, this indicates a positive correlation 

relationship between NIHSS score and platelet count, NLR, PLR and CRP levels. As the NIHSS score 
increase the other variable values tend to increase and the data show a downhill pattern as move 
from left to right, this indicates a negative correlation relationship between NIHSS score and 
Lymphocyte count. As the NIHSS score decrease the lymphocyte count values tend to decrease. 
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Figure 1 Scattered Diagram for correlation between AGE and Sleep Disturbance 

 
Table 3 shows the distribution of patients according to severity in which it was found that majority of 
cases are in severe that is 35.3% of the study followed with minor severity that is 32.4%, 20.6% cases 
are lies in moderate and the minimum cases are in moderately severe that is 11.8% of the study. 
 

Severity Frequency Percent 

Minor 11 32.4 

Moderate 7 20.6 

Moderately Severe 4 11.8 

Severe 12 35.3 

Total 34 100.0 

Table 3: Distribution of patients according to Severity. 



Neuroquantology | April 2025 | Volume 23 | Issue 04 | Page 25-27| Doi: 10.48047/nq.2025.23.4.NQ250004 
Dr. ManjunathaN , To Study the Association of Neutrophil to Lymphocyte Ratio (NLR), Platelet to Lymphocyte Ratio (PLR) and CRP with 
Cerebral Venous Thrombosis and Assess Severity 

25 

 

 

DISCUSSION 
CVT is a rare thrombotic disorder caused by 
systemic or local imbalances in hemostasis [5]. 
Prognosis is usually good, with more than 80% 
of the patients making a complete recovery 
[19]. Despite the highly favorable prognosis, 
identification of patients with CVT having a 
possible unfavorable outcome can be 
challenging. The association of inflammation 
biomarkers with diagnosis, severity, and poor 
prognosis of cerebrovascular events has 
already been reported, especially in patients 
with CVT [20,21]. In this study we aimed to 
evaluate the CRP, NLR PLR levels as 
inflammatory markers in CVT patients. 
In our study the correlation coefficient value 
of 0.719 indicates a strong positive 
relationship between the NIHSS Score and 
NLR. There is a statistically significant positive 
correlation between them. The correlation 
coefficient value of 0.755 indicates a strong 
positive relationship between the NIHSS Score 
and PLR. There is a statistically significant 
positive correlation between them. The 
correlation coefficient value of 0.592 indicates 
a substantial positive relationship between 
the NIHSS score and CRP level. The study 
found an uphill pattern as, this indicates 
a positive correlation relationship between 
NIHSS score and platelet count, NLR, PLR and 
CRP levels. As the NIHSS score increase 
the other variable values tend to increase. 

It has previously been documented 
that inflammatory biomarkers are linked to 
the diagnosis, severity, and poor prognosis of 
cerebrovascular episodes, particularly in 
individuals with CVST [4,6]. The 
Pathophysiology of Venous Infarction– 
Prediction of Infarction and Recanalisation in 
CVT (PRIORITy-CVT) study, a multicenter 
prospective observational study that was 
recently carried out in Portugal and involved 
62 patients, showed that biomarkers linked to 
inflammation predicted a poor prognosis in 
cases of cerebral vein thrombosis (CVT) [22] 
similar to our study. Individuals with acute or 
subacuteCVT had a considerably higher hs- 
CRP level than individuals with chronic CVT, 
according to a research that included 52 CVST 
[23]. 

revealed that higher NLRs were significantly 
and independently associated with the 
presence of CVT, suggesting that inflammation 
may be a key factor in CVT [24]. Thus, it is 
hypothesised that in patients without specific 
inflammatory conditions, anti-inflammation 
likely improves CVT results. The current 
guidelines do not support the use of steroids 
in CVT; however, this does not negate the 
impact of immunoregulation in CVT. Instead of 
showing steroids' anti-inflammatory 
properties, this study sought to demonstrate 
their ability to reduce vasogenic oedema [25]. 

Since the Indian genotype differs 
much from that of the ethnic groupings, a 
number of multi-centric trials utilising NLR 
and PLR of the Indian population reference 
range must be carried out. With the 
information at hand, a novel risk prediction 
score can be produced. Future research can 
use a number of novel ratios, such as MLR 
(monocyte lymphocyte ratio), to create a new 
risk prediction score. 

CONCLUSION 
CVT is a potentially fatal condition with a 
broad range of nebulous symptoms. When 
radiological examinations are not available, a 
readily available, acceptable, and reasonably 
priced predictors can help with timely referral 
to avoid underdiagnosis by medical 
practitioners. The neutrophil-to-lymphocyte, 
platelet-to-lymphocyte, and CRP ratios all 
meet these requirements. This study 
demonstrates that these ratios can be utilised 
to predict possibility of CVT in suspected 
patients and also assess its severity . 
Determining the ratios quickly and send the 
patient to a higher facility if the ratios indicate 
CVT, a hemogram can be performed at the 
primary care level anytime a patient arrives 
with a vague neurological symptom.Further 
studies are required to evaluate the 
inflammatory medications for the treatment 
of CVT to prevent progression and reduce 
sequelae and in inflammatory diseases along 
with anti-inflammatory medications use of 
anticoagulant needs to be studied. 

Consistent with our findings, a 
retrospective study on the predictive value of 
NLR for cerebral venous thrombosis (CVT) 
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