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of Stroke Fever
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Abstract 

The human body has a temperature regulation 

of 36.5 - 37.5 degrees Celsius through the regulation 

of hypothalamus. A study demonstrated that 14% 

to 61% of stroke patients have fever which 

caused higher mortality rate. In the neurology unit, 

fever is the common co-morbidity in ischemic stroke 

patient but the data have not collected.

Objective: To study the incidence of fever in 

stroke patients, factors that related to fever in stroke 

patients and find the cause of fever in stroke 

patients.

Materials and Methods: retrospective cross-

sectional study was conducted by reviewing the 

medical database of ischemic stroke patients in 

Rajavithi Hospital who was admitted between 1st 

January 2018 - 31st December 2019.

Result: 265 patients were included to this 

study, 73 (27.5%) patients had fever during 

diagnosed with ischemic stroke. Female is the only 

factor that statistically significant related to stroke 

fever (p value 0.003). In 73 stroke-fever patients, 21 

(28.8%) have new pulmonary infiltration in chest 

radiography and 13 (17.8%) have positive sputum 

culture.

Conclusion: This study showed stroke fever 

was more common in female and the most common 

cause of stroke fever is lung infections.
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Introduction

 The normal human body has a temperature of 

36.5 - 37.5 degrees Celsius and was regulatedby 

the hypothalamus, making the body temperature 

constant and difficult to changes.1 Some conditions 

Kritsana Pansumrit, Petcharat Dusitanond

Neurology unit, Internal Medicine Division, Rajavithi Hospital

Phyathai Road, Rachathewi district, Bangkok 10400, Thailand

Corresponding author: 

Kritsana Pansumrit

Neurology unit, Internal Medicine Division, Rajavithi Hospital

Email: palmymirada@gmail.com

Phyathai Road, Rachathewi district, Bangkok 10400, Thailand

Tel: +66896166007



21Vol.37 • NO.1 • 2021

interfere the hypothalamus function resulting in fever 

such as infection and inflammation.

 In a study from neurologic intensive care unit, 

14% to 61% of stroke patients had fever.2 Other 

studies showed that stroke patients with fever have 

higher mortality rate in 10 days than stroke patient 

without fever.

 In the neurology unit ,we have seen many 

stroke patients with fever, but no data was collected. 

When patients have fever after stroke, they usually 

treated as pneumonia.3 According to the study of 

Armin J. Grau and faculty4 in 1999 who collected 

data from stroke-fever patients, they found that the 

most common cause of fever was lung infection, 

but there was a limitation due to small number of 

subjects. 

 Ischemic stroke is found in over 80% of all 

stroke1and caused by insufficient blood supply to 

the brain. Atherosclerosis, the main cause of 

ischemic stroke, is caused by fatty deposits in the 

arterial wall. Another common is embolic stroke. At 

present, the cause of stroke has been studied and 

classified according to the TOAST classification 

(Trial of Org 10172 in Acute Stroke Treatment)1 

(Table 1)

Table 1 TOAST classification of stroke1

Ischemic Stroke
Large-artery atherosclerosis (embolus/thrombosis)*

Cardioembolism (high-risk/medium-risk)*

Small-vessel occlusion (lacune)*

Stroke of other determined etiology*

Stroke of undetermined etiology

a. Two or more causes identified

b. Negative evaluation

c. Incomplete evaluation

TOAST, Trial of Org 10172 in Acute Stroke Treatment.
*Possible or probable depending on results of ancillary studies.

 In animal studies have found that after induced 

ischemia higher body temperatures cause more 

damage to the brains of experimental animals. In 

which animals with high body temperatures are less 

responsive and lead to higher mortality In the study, 

the experimental animals had a brain temperature 

of 40 degrees Celsius for 3 hours and lowered to nor-

mal temperatures compared to normal temperature 

groups. Found that the rat group at high tempera-

tures do not respond to stimuli more than three times 

compared to the group at normal body temperature 

when examined for pathology, the middle cerebral 

artery is clogged and there is bleeding in the suba-

rachnoid.7

 Infection and inflammatory reaction, main 

causes fever after ischemic stroke, resulting in the 

secretion of interleukins 1 and 6, tumor necrosis 

factor-α and interferon-γ, especially prostaglandin 

E2 (PGE2), which have increased activity 

of thermoregulatory set point in the hypothalamus.9

 In 2011, Sylwia E and Faculty10 studied the 

fever in stroke patient and found that the fever (body 

temperature 37.5 degree C ), was found in 32% of 

stroke patients in the first 48 hours. Another study 

by Monica M11 study found that 22 percent of 

ischemic and hemorrhagic stroke patients develop 

fever. The fever was not found in patients with 

lacunar infarction and the most common cause is 

lung infection. In 2017 Sabreena J. Gillow et al.12, 

collected data on 351 patients with hemorrhagic 

stroke who 39% of them developed fever. Risk 

factors of developing fever were the size of 

bleeding, infection and number of days spent in 

hospital. 71 percent had the non-infected fever 

and 29 percent had infected fever. The factor that 

was different infected and non-infected fever were 

the length of stay in the hospital.
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 Rajavithi Hospital is a tertiary hospital in 
Bangkok. There are a large number of patients who 
was diagnosed with stroke. We also have a modern 
medical record system, which enable us the 
achieve the data more efficiently.
 Currently, there is no data for stroke fever in 
Thailand, so we collected data to the care planning 
in the future.

Objectives

1.  To study the incidence and factor of fever 

in stroke patients

2.  To find the cause of fever in stroke patients

Materials and Methods

 This retrospective cross-sectional study was 

performed at Internal medicine wards, Rajavithi 

Hospital, Bangkok, Thailand. The medical records 

of newly diagnosed ischemic stroke patients during 

1st January 2018 to 31st December 2019 were 

recorded according to recording form to reviewed 

and analyzed. When fever was observed, septic 

work up such as chest radiography, urine analysis, 

sputum study and hemoculture were done.

 Inclusion criteria
 1.  Patients aged 15 years and older
 2.  Patients who have been diagnosed with 
ischemic stroke
 3.  Patients was admitted
Exclusion criteria
 1.  Patients with radiological imaging found 
bleeding in the brain on admittion
 2.  Connective tissue disease
 3.  Cancer patients
 4.  Thyroid disease
 5.  Infectious disease being treated before the 
stroke

 Flowchart of the study

Statistical analysis

Report

Ischemic stroke patientin Rajavithi Hospital

Between 1st January 2018 and 31st December 2019

Record data from medical records

 Statistical analyses
 Descriptive data were shown as mean and 
standard deviation (SD). Categorical data were 
presented in frequency and percent. Available data 
were analyzed by multivariate logistic regression 
analyses to identify outcome predictors. Statistical 
significance was defined as p-value < 0.05. SPSS 
version 22.0 was used for statistical analysis. 
Chi-square test was used to compare risk factors 
and outcomes between fever and non-fever. 

Result 

Primary outcome: The incidence and associated 
risk for stroke fever 

Secondary outcome : Cause of stroke fever
265 patients with ischemic stroke who were 

admitted to Rajavithi hospital were included to this 
study. 127 patients (47.9%) were male .129 patients 
(48.7%) have BMI 23-24.9. 133 patients (50.2%) 
were age 61 - 75. 124 patients (46.8%) have diabetes 
mellitus. 135 patients (50.9%) have essential 
hypertension. 53 patients (20.0%) have dyslipidemia.  
79 patients (29.8%) have atrial fibrillation. 178 
patients (67.2%) were classify to small vessel 
occlusion. 195 patients (73.6%) had minor stroke 
(NIHSS<4). All of demographic data and baseline 
characteristic were described in Table 2.
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When baseline characteristics between fever 
and non-fever group were compare, female is the 
only factor that statistically significant related to 
stroke fever. (p value 0.003)

From 265 patients, 73 (27.5%) patients 
develop fever within 48 hours after admission 
(picture 1). 21 patients (28.8%) had new lung 
infiltration. 20 patients (27.3%) had unidentified 
cause of fever. 13 patients (17.8%) had positive 
sputum culture. The result from septic work up was 

collected and shown in Table 4.

Table 2 Baseline characteristic in all patient on this 

study (n = 265)

Factors n (%)
Sex
 Male 127 (47.9)
 Female 138 (52.1)

BMI
 < 18.5 5 (1.9)
 18.5 - 22.9 38 (14.3)
 23 - 24.9 129 (48.7)
 25 - 29.9 80 (30.2)
 > 30 13 (4.9)

Age
 15 - 30 2 (0.8)
 31 - 45 4 (1.5)
 46 - 60 93 (35.1)
 61 - 75 133 (50.2)
 76 - 90 26 (9.8)
 > 90 7 (2.6)

Diabetes mellitus 124 (46.8)
Essential hypertension 135 (50.9)
Dyslipidemia 53 (20.0)
Atrial fibrilation 79 (29.8)
Acute respiratory failure 7 (2.6)
Previous admit 14 (5.3)
Smoking 45 (17.0)
TOAST
 Large artery atherosclerosis 35 (13.2)
 Small artery atherosclerosis 178 (67.2)

Cardioembolism 48 (18.1)
 Other determined 4 (1.5)
 Undetermined 0(0.0)

NIHSS
<4 195 (73.6)
 5 - 15 55 (20.8)
 16 - 20 15 (5.6)
 21 - 42 0(0.0)
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Table 3 Associated factor with fever

Factor Fever No fever P-value
Sex 0.003*

 Male 22 (17.3) 105 (82.7)
 Female 51 (37.0) 87 (63.0)

BMI 0.837
 < 18.5 1(20.0) 4(80.0)
 18.5 - 22.9 10(26.3) 28(73.7)
 23 - 24.9 33(25.6) 96 (74.4)
 25 - 29.9 24 (30.0) 56 (70.0)
 > 30 5 (38.5) 8 (61.5)
Age 0.053
 15 - 30 1 (50.0) 1 (50.0)
 31 - 45 1 (25.0) 3 (75.0)
 46 - 60 9 (34.6) 17 (65.4)
 61 - 75 22 (23.7) 71 (76.3)
 76 - 90 40 (30.1) 93 (69.9)
 > 90 0 (0.0) 7 (100.0)
Diabetes mellitus 38 (30.6) 86 (69.4) 0.290
Essential hypertension 33 (24.4) 102 (75.6) 0.249
Dyslipidemia 10 (18.9) 43 (81.1) 0.163
Atrial fibrilation 22 (27.8) 57 (72.2) 0.943
Acute respiratory failure 1 (14.3) 6 (85.7) 0.677
Previous admit 3 (21.4) 11 (78.6) 0.764
Smoking 8 (17.8) 37 (82.2) 0.107
TOAST Classification 0.945
 Large artery atherosclerosis 11 (31.4) 24 (68.6)
 Small artery atherosclerosis 48 (27) 130 (73)
Cardioembolism 13 (27.1) 35 (72.9)
 Other determined 1 (25) 3 (75)
 Undetermined 0 (0.0) 0 (0.0)
NIHSS 0.822
 < 4 52 (26.7) 143 (73.3)
 5 - 15 16 (29.1) 39 (70.9)
 16 - 20 5 (33.3) 10 (66.7)
 21 - 42 0 (0.0) 0 (0.0)

*Significant at p-value<0.05 with chi-square test
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Table 4 Source of fever*

Source of fever n (%)
New lung infiltration 21 (28.8)
WBC>10cell in urine 7 (9.6)
Skin and soft tissue 4 (5.5)
Positive hemoculture 0 (0.0)
Positive sputum culture 13 (17.8)
Positive urine culture 8 (11.0)
Infective endocarditis 0 (0.0)
Unidentified cause 20(27.3)
Total patients 73 (100.0)

*From total number of patients with fever

Discussion

In our study, the incidence of fever in stroke 

patients was similar to the previous studies. The 

only factor that was related to fever after stroke 

event in our study was female sex. The mechanism 

underlying this was unclear. Neither stroke severity, 

underlying disease or cause of stroke associated 

to stroke-fever this may be due to the limitation of 

our study which are small sample size. The most 

common cause of fever during ischemic stroke is 

lung infection, so we could imply from this result 

that empiric treatment of pneumonia would be 

helpful. 

The second most common is unknown cause 

of fever that may be fever due to ischemic stroke 

itself. However this result were not different from the 

previous study.

We recommend that this study need more 

subject or need multicenter to collected more prolific 

data to better result.

Conclusion

 Female have higher risk for stroke-fever and 

the most common cause of fever is lung infection.
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