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ABSTRACT 
A 72-year-old female presented to the emergency room (ER) of Fatmawati Hospital with pneumonia and ketosis. 
After 12 h, her level of consciousness (LoC) decreased and she developed shortness of breath. In the ICU, antibiotics 
and supportive therapies were administered. After several hours, the need for vasopressors increased. Laboratory 
results showed severe lymphopenia, increased neutrophil to lymphocyte ratio (NLR) and D-Dimer levels. Septic shock 
and decreased LoC with severe immunoparalysis can be caused by intracranial process. A brain CT scan revealed 
massive ischemic stroke. Measures were taken to reduce intracranial pressure. Continuous Renal Replacement 
Therapy (CRRT) was performed for blood purification and immunomodulation. Vasopressor requirements 
decreased, her absolute lymphocyte increased and her NLR decreased. Diuresis and fluid balance were improved. 
She was subsequently discharged to the ICU. In this patient, massive ischemic stroke induced immunoparalysis, 
which manifested as lymphopenia and increased susceptibility to infection. Severe lymphopenia can be used as an 
early marker of ischemic stroke with signs of sepsis. 

Abbreviations: CRRT - Continuous Renal Replacement Therapy; ER – Emergency Room; IFN-γ - Interferon-gamma; 
LoC - Level of consciousness; NLR - Neutrophil to lymphocyte ratio; SIIS - stroke-induced immunosuppression; TNF-
α - Tumor Necrosis Factor-α  
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1. INTRODUCTION 
Ischemic stroke is a leading cause of disability which 

affects the nervous and immune systems. Massive 

ischemia induces inflammatory responses in the brain 

and lymphoid organs that persist for less than 24 h and 

decrease significantly thereafter; therefore, putting the 

patients in immunoparalysis. This is a compensatory 

mechanism known as stroke-induced 

immunosuppression (SIIS), a condition which protects 

the body from lethal inflammatory responses, but also 

makes the body more susceptible to infections, including 

pneumonia that could progress to sepsis. Markers of SIIS 

include lymphopenia, splenic atrophy and elevated anti-

inflammatory cytokines. Immunosuppression can also 

be explained by the brain-gut axis theory. Stroke can 

reduce the diversity of gut microbiota species 

(dysbiosis). This case report illustrates an  
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immunoparalysis in a patient with massive ischemic 

stroke.1-3 

2. CASE REPORT 
A 72-year-old female presented to the ER of Fatmawati 

Hospital fully conscious with shortness of breath and 

history of diabetes mellitus. She was initially diagnosed 

with pneumonia and ketosis. Several hours later, her 

level of consciousness (LoC) dropped to 7 (E2V2M3) on 

the Glasgow Coma Scale, with worsening shortness of 

breath. She was then classified as a red category patient 

according to the hospital triage protocol, was intubated 

and had a CVC inserted and subsequently admitted to the 

ICU.She was treated with antibiotics and supportive 

therapy in the ICU.  

After several hours the patient’s need for vasopressors 

increased and her laboratory results showed severe 

lymphopenia, increased neutrophil to lymphocyte ratio 

(NLR) and D-Dimer levels. Septic shock and decrease of 

consciousness with severe immunoparalysis could be 

caused by an intracranial process. A brain CT scan was 

performed, revealing a massive ischemic stroke.  

In the ICU, the patient’s absolute lymphocyte count 

dropped to 194/μL. Her NLR increased from 15.3 to 

36.3, and the D-Dimer and PCT levels went up to 

>20,000 mg/L and 3.74 ng/mL, respectively. The patient 

was diagnosed with 

septic shock and 

suspected SIIS. CT 

scan was performed 

(Figure 2-A) and a 

massive infarction 

was detected. Her 

chest X-ray showed 

pneumonic 

infiltrates on the 

second day (Figure 

2-B) 

She was put on 

antibiotic regimens 

consisting of  

Figure 1: Patient’s timeline showing management and her day to day progress 
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meropenem 2 g every 8 h, amikacin 1 g daily and 

fluconazole 800 mg as initial dose, followed by 200 mg 

every 12 h. However, the need for vasopressors 

increased and she clinically deteriorated. On the third 

day, Continuous Renal Replacement Therapy (CRRT) 

was performed for 36 h.  

During CRRT, her condition improved. She could open 

her eyes and gave minimal response to verbal 

stimulation. On the seventh day, her absolute 

lymphocyte count increased, NLR and D-Dimer level 

decreased. Her renal function improved, urine output 

increased and serum creatinine decreased. After 10 days, 

a chest X-ray was ordered, which now looked normal 

with no consolidation or infiltrates (Figure 2-C). 

The patient regained complete consciousness, her fever 

subsided and vasopressor use was discontinued. After 

tracheostomy on the ninth day, the patient was weaned 

off the ventilator. She was moved to a high dependency 

unit (HDU) on the twelfth day. 

3. DISCUSSION 
The immune and nervous systems are interconnected to 

maintain homeostasis.2,4 Stroke causes inflammatory and 

immune responses in the brain and immune organs, 

leading to activation and infiltration of inflammatory 

cells into the brain.4,5 Increased peripheral vascular 

leukocytes seen during the first 72 h after onset leads to 

the worsening of cerebral ischemia.6 Our patient was 

initially diagnosed with pneumonia and ketosis. Within 

a few hours her condition deteriorated. She was admitted 

to the ICU. Her diabetes mellitus was controlled with 

insulin. She was put on antibiotics. However, her need 

for vasopressors increased and she clinically 

deteriorated. Her absolute lymphocyte count decreased 

from 561 to 194/µL, and her NLR increased from 15.3 

to 36.7. Her D-Dimer level was > 20,000 mg/L. Septic 

shock and decreased level of consciousness followed by 

severe immunoparalysis can be suspected as SIIS, which 

can last for several hours to several days.7 Brain CT scan 

confirmed that there was an extensive left 

temporoparietal infarct, cytotoxic edema phase on the 

right thalamic region, multiple lacunar infarcts on the left 

thalamic region and right basal ganglia. In ischemic 

stroke, there is an increase in cytokines, chemokines, and 

pro-inflammatory mediators in the first 24 h due to 

reperfusion damage, followed by an increase in anti-

inflammatory mediators. Immunoparalysis in ischemic 

stroke tends to be more severe than in hemorrhagic 

stroke. Reperfusion trauma and nerve cell death in 

ischemic stroke are closely related to the migration of 

neutrophils to the brain parenchyma and the release of 

various proteases.8 Brain injury induces activation of 

neurogenic pathways, such as the sympathetic nervous 

system and hypothalamic-pituitary-adrenal axis, which 

work together to influence the magnitude and intensity 

of systemic immune response.2,4 During the first few 

hours after onset, immunosuppression occurs.4  One of 

the main processes of SIIS is the shift of Type-1 T helper 

cells (Th1) to Type-2 T helper cells (Th2) response, 

which is characterized by the secretion of pro-

inflammatory cytokines such as Tumor Necrosis Factor-

α (TNF-α) and Interferon-gamma (IFN-γ), promoting the 

anti-inflammatory response of Th2, with the secretion of 

interleukin-10 receptor (IL-10) and interleukin-

4 receptor (IL-4). This further leads to lymphocytopenia 

and decrease of Th1/Th2 ratio.9 Stroke changes immune 

activity in the gut due to two-way communication 

between the intestines and the brain, which is referred to 

the brain–gut microbiota axis. In this patient, pneumonia 

could be caused by dysbiosis due to stroke. Stroke causes 

damage to the intestinal mucosa and changes the 

composition of the microbiota; it also increases the risk 

of translocation of selective bacterial strains from the gut 

microbiota to peripheral tissues both both via blood and 

lymphatic routes, thereby inducing post-stroke 

infection.10 An increase in plasma anti-inflammatory 

cytokines in septic shock patients leads to poor 

prognosis. To reduce the effect and the number of 

circulating cytokines, CRRT was performed on the third 

day with the purpose of blood purification and 

immunomodulation. CRRT plays an important role in 

lowering the inflammatory response by eliminating non-

selective cytokines to restore hemodynamic stability and 

homeostasis of the immune system.11,12 This was proven 

by the increasing absolute lymphocyte count and the 

decreasing NLR as signs of improvement from 

immunoparalysis. Clinical data showed that the patient’s 

hemodynamic parameters improved even as vasopressor 

support was discontinued. Another positive effect was 

the improvement of kidney function with an increase in 

urine production and a decrease in serum creatinine level 

after CRRT was performed. On the ninth day, the 

immunoparalysis had improved and tracheostomy was 

performed to protect the airway and speed up the 

ventilator weaning process to prevent the occurrence of 

VAP. The next day, the patient was weaned off the 

ventilator. On the twelfth day, she was discharged to the 

HDU. 

4. CONCLUSION 
Immunoparalysis, which is characterized by severe 

lymphopenia, altered mental status, and decreased NLR 

in septic patients could occur due to the presence of an 

intracranial process. Immunoparalysis in ischemic stroke 

is usually more severe than in hemorrhagic stroke. LA 

and NLR can be used as markers for SIIS, as they are 

accessible and affordable. Prompt and precise suspicion 

leads to better clinical judgment. Early and appropriate 
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intervention and management will also improve patient 

outcomes and reduce the ICU length of stay. 
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