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HUBUNGAN KADAR BIOMARKER INFLAMASI TNF-ALFA DENGAN 

SKOR MONTREAL COGNITIVE ASSESSMENT VERSI INDONESIA 

(MOCA-INA) PADA PASIEN STROKE ISKEMIK LAKUNAR 

Faishol Hamdani* Jimmy Eko Budi Hartono**Dodik Tugasworo**  
 

*Residen Neurologi FK UNDIP/RSUP dr.Kariadi Semarang 

**Staf Pengajar Senior Bagian Neurologi FK UNDIP/RSUP dr 

Kariadi Semarang  

Abstrak 

Latar Belakang : Berbagai substrat biokimia yang dilepaskan sebagai respon dari kondisi 

perkembangan reaksi inflamasi atau patologi, termasuk peradangan, nyeri, dan kanker. Tumor 

Nekrosis Factor-Alpha (TNF-α) adalah sitokin pro-inflamasi yang terkenal yang bertanggung 

jawab untuk modulasi sistem kekebalan tubuh. TNF-α adalah mediator penting lain yang 

terlibat dalam patofisiologi stroke. Pada stroke iskemik akan terjadi peningkatan kadar TNF-

α dimana kerusakan neuroanatomi pasca stroke dapat menyebabkan timbulnya gangguan 

kognitif. 

Tujuan : Membuktikan adanya hubungan kadar TNF-α serum onset hari ke-3 terhadap fungsi 

kognitif pasien dengan stroke iskemik pada onset hari ke-7, hari ke-30, dan terhadap 

perbaikan fungsi kognitif yang dinilai dengan skor MoCA- INA. Penelitian ini juga 

menganalisis hubungan faktor – faktor resiko terhadap fungsi kognitif pasien post stroke 

iskemik. 

Metode : Penelitian ini merupakan penelitian observasional analitik dengan pendekatan 

kohort prospektif. Subjek adalah pasien yang didiagnosis stroke iskemik pertama kali dengan 

pengambilan sampel darah pada onset hari ke-3 untuk mengevaluasi kadar TNF-α.  Fungsi 

kognitif diperiksa dengan skor MoCA-INA yang dievaluasi pada hari ke-7 dan hari ke-30. 

Analisis bivariat dan multivariat dilakukan antara skor MoCA-INA dengan kadar TNF-α dan 

faktor – faktor perancu lainnya. 

Hasil : Korelasi kuat antara kadar TNF-α onset hari ke – 3 dengan MoCA-INA hari – 7 (ƞ= 

0,972), didapatkan korelasi kuat antara kadar TNF-α onset hari ke – 3 dengan MoCA-INA 

hari ke-30 (ƞ= 1,000), serta didapatkan korelasi kuat antara kadar TNF-α onset hari ke – 3 

dengan selisih MoCA-INA (ƞ=0,905). terdapat variabel perancu diabetes mellitus yang 

berpengaruh terhadap MoCA-INA hari ke–7 

Kesimpulan : Terdapat hubungan antara kadar TNF-α serum dengan luaran klinis fungsi 

kognitif pada pasien stroke iskemik, dan terdapat satu variabel perancu diabetes mellitus yang 

berpengaruh baik terhadap fungsi kognitif pada pasien stroke iskemik 

Kata Kunci : TNF-α, fungsi kognitif, skor MoCA-INA, stroke iskemik lacunar 
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Abstract 

Background: Various biochemical substrates are released in response to conditions that 

develop inflammatory reactions or pathologies, including inflammation, pain, and cancer. 

Tumor Necrosis Factor-Alpha (TNF-α) is a well-known pro-inflammatory cytokine that is 

responsible for the modulation of the immune system. TNF- α is another important mediator 

involved in stroke pathophysiology. In ischemic stroke there will be an increase in TNF-α 

levels where post-stroke neuroanatomic damage can cause cognitive impairment. 

 

Objective: Proving the relationship between TNF- α serum levels on cognitive function in 

patients with acute ischemic stroke on the 7th day of onset, on the 30th day, and on the 

improvement of cognitive function as assessed by the MoCA-INA score. This study also 

analyzed the relationship of risk factors to the cognitive function of post- acute ischemic 

stroke patients. 

 

Methods: This study is an analytic observational study with a prospective cohort approach. 

Subjects were patients diagnosed with ischemic stroke for the first time by taking blood 

samples on the 3rd day of onset to evaluate TNF- α levels. Cognitive function was examined 

by the MoCA-INA score which was evaluated on day 7 and day 30. Bivariate and multivariate 

analyzes were performed between MoCA-INA scores with TNF- α levels and other 

confounding factors. 

 

Results: Strong correlation between TNF- α levels on 3th day of onset and MoCA-INA 7th 

day  (ƞ= 0.972), strong correlation between TNF- levels on 3th day of onset and MoCA-INA 

on day 30 (ƞ= 1,000 ), and also strong correlation between TNF- levels on the 3th day of onset 
and the difference between MoCA-INA (ƞ=0.905). there are variables in the role of diabetes 

mellitus that affect MoCA-INA day 7 

 

Conclusion: There is a relationship between serum TNF-α levels and the clinical output of 

cognitive function in ischemic stroke patients, and there is one variable role of diabetes 

mellitus that has a good effect on cognitive function in ischemic stroke patients. 

 

Keywords: TNF- α, cognitive function, MoCA-INA score, lakunar ischemic stroke 
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