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Background and purpose – Fibrinogen 
to albumin ratio (FAR) is thought to have a 
predictive effect in diseases such as cancer 
and myocardial infarction. We aimed to eluci­
date the prognostic value of FAR in ischemic 
stroke patients who underwent mechanical 
thrombectomy.
Methods – A total of 103 patients hospita­
lized for acute stroke who underwent me­
chanical thrombectomy within 6 hours of 
symptoms’ outset have been analyzed retro­
spectively. Stroke severity was interpreted 
via the National Institutes of Health Stroke 
Scale (NIHSS) score during the neurological 
examination. Recanalization success after 
mechanical thrombectomy was evaluated 
with the TICI score (Thrombolysis in Cerebral 
Infarction scale), and 2b – 3 patients were 
recorded as those with recanalization. The 
patients’ modified Rankin scale (mRS) at 
discharge and at the end of the third month 
were recorded. 
Results – Statistically significant differen­
ces were observed in age, admission blood 
glucose, glomerular filtration rate and FAR 
according to the mRS scores of the patients 
in the third month (p<0.05). Significant 
variables in the risk factor analysis were 
re-evaluated in the multivariate model. The 
best model was determined using the back­
ward Wald method in the multivariate model, 
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Háttér és cél – A fibrinogén-albumin arány  
(FAR) feltételezhetően prognosztikus érté­
kű olyan betegségeknél, mint a rák és a 
szívinfarktus. Célunk a FAR prognosztikus 
értékének tisztázása volt olyan ischaemiás 
stroke-os betegeknél, akik mechanikus 
thrombectomián estek át.
Módszerek – 103 olyan, akut stroke miatt 
kórházba került beteg adatait elemeztük 
retrospektív módon, akiknél a tünetek meg­
jelenésétől számított 6 órán belül mecha­
nikus thrombectomiát végeztek. A stroke 
súlyosságát a neurológiai vizsgálat során a 
National Institutes of Health Stroke Skála 
(NIHSS-) pontszámokon keresztül értékel­
tük. A mechanikus thrombectomia utáni 
rekanalizációs sikert a TICI-pontszámmal 
(Thrombolysis in Cerebral Infarction scale) 
értékeltük, és a 2b–3 pontszámú betegeket 
sikeres rekanalizációval rendelkezőként 
azonosítottuk. A betegek módosított Rankin-
skála- (mRS-) pontszámát a hazabocsátáskor 
és a harmadik hónap végén rögzítettük. 
Eredmények – Statisztikailag szignifikáns 
különbségeket figyeltünk meg az életkor, a 
kórházba történő felvételkor mért vércukor­
szint, a glomerularis filtrációs ráta és a FAR 
tekintetében a betegek harmadik hónap vé­
gén mért mRS-pontszámai szerint (p < 0,05). 
A rizikófaktor-elemzésben szignifikáns válto­
zókat újraértékeltük többváltozós modellben. 
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Fibrinogen is the most common plasma coagulation 
factor and is considered as an acute-phase reactant 

protein that is positively correlated with inflammation. 
Fibrinogen is initially synthesized in the liver, partici-
pates in various physiological processes after bleeding, 
and is a marker of pathological inflammation1. 

Studies have shown that plasma fibrinogen levels 
rise in chronic and acute ischemic stroke; thus, it can be 
considered a solid and independent marker of myocar-
dial infarction, stroke, and atherothrombotic events2. On 
the other hand, albumin is an acute-phase protein with 
anti-inflammatory properties and inhibitory effects on 
platelet aggregation and thrombus formation. It is the 
most abundant plasma protein and is an anti-inflamma-
tory marker. Studies in the literature report that albumin 
levels decrease in conditions such as subarachnoid and 
cerebral haemorrhages, venous thromboembolism, and 
other ischemic events3. Low albumin levels are gener-
ally accepted as predictor of poor prognosis in ischemic 
stroke4. 

The fibrinogen-to-albumin (FAR) ratio has been scru-
tinized for its predictive value in diseases, such as cancer 
and myocardial infarction. In patients with acute isch-
emic stroke, a high FAR is more sensitive and specific 
than fibrinogen alone as it indicates hypercoagulability 
and inflammation progression5. Moreover, the specifici-
ty and sensitivity of FAR is higher than fibrinogen alone 
with regard to anticipating the severity of chronic venous 
insufficiency, an advanced inflammatory disease6. 

This research aimed to elucidate the prognostic value 
of FAR for ischemic stroke patients who underwent me-
chanical thrombectomy. The study investigated the prog-
nostic value of FAR concerning the mortality and disabil-
ity status of the patients. The central question guiding this 
research was: ‘Can the ratio of fibrinogen to albumin be 
used to decide the prognosis of ischemic stroke patients 
who underwent mechanical thrombectomy?’

Materials and method
A total of 103 acute stroke patients were treated at our 
institution’s neurology stroke clinic from January 2022 to 
December 2022. Those patients who underwent mechan-
ical thrombectomy within the first 6 hours of symptom 
onset were analyzed retrospectively. The decision for 
mechanical thrombectomy when treating these patients 
was made according to the guidelines of the American 
Heart Association/American Stroke Association 20197. 
Accordingly, patients were evaluated using the Alber-
ta stroke program early computed tomography score 
(ASPECTS) ≥ 6, the National Institute of Health Stroke 
Scale (NIHSS) ≥ 6, and according to the large or me- 
dium vessel occlusion. Basically, two methods in me-
chanical thrombectomy were used. The first procedure 
was a stent-retriever thrombectomy based on retractable 
stents and thrombo-aspiration (ADAPT) with large ca
theters. Combined methods were used in other cases. The 
method to be applied was chosen according to the pa-
tient’s characteristics during the procedure.

All procedures were in compliance with the ethical 
regulations of the relevant committee on human exper-
imentation (both institutional and national) and with the 
revised version (2018) of WMA Helsinki Declaration in 
1975. The ethics committee of our institution granted ap-
proval on 02/02/2023 with protocol number 2398. Since 
this research was a retrospective study, participants’ con-
sents were not included in the study. 

Demographic characteristics of the patients, outcome 
of neurological examinations, time to mechanical throm-
bectomy, treatment characteristics, recanalization time, 
and data of symptomatic intracranial bleedings after the 
procedure were recorded. The severity of the stroke was 
interpreted via the NIHSS score during the neurological 
examination. Recanalization success after mechanical 
thrombectomy was evaluated using the Thrombolysis 

and it was determined that differences in 
age, admission blood glucose, and FAR were 
significant.
Conclusion – FAR can be used as a novel, 
effective, economical, and practical biomark­
er in patient with acute ischemic stroke who 
underwent mechanical thrombectomy.

Keywords: fibrinogen to albumin ratio, 
ischemia, stroke, cerebral infarction, throm­
bectomy

A legjobb modellt a többváltozós modellben 
a backward Wald-módszerrel határoztuk 
meg, és megállapítottuk, hogy az életkor, a 
felvételi vércukorszint és a FAR különbségei 
szignifikánsak.
Következtetés – A FAR új, hatékony, gazda­
ságos és praktikus biomarkerként használ­
ható a mechanikus thrombectomián átesett 
akut ischaemiás stroke-os betegeknél.

Kulcsszavak: fibrinogén-albumin arány, 
ischaemia, stroke, cerebralis infarktus, 
thrombectomia
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in Cerebral Infarction scale (TICI) score, 
and 2b–3 patients were recorded as those 
with recanalization. The patients’ modified 
Rankin scale (mRS) at discharge and at 
the end of the third month were recorded. 
Those with mRS 0–2 had recorded as to 
have good clinical outcomes, while those 
with scores ≥ 3 as to have poor outcomes. 

Blood samples were evaluated at the 
time of hospital admission. C-reactive pro-
tein (CRP) levels and neutrophil/lympho-
cyte, neutrophil/platelet, platelet/lympho-
cyte, and fibrinogen/albümin ratios were 
evaluated as inflammatory biomarkers. 

Patients who received intravenous or 
intra-arterial thrombolytic therapy, pa-
tients with active infections on the day of 
hospitalization, those with a diagnosis of 
malignancy, and those with chronic kidney 
failure, chronic liver failure, and blood dis-
eases were excluded from the analysis. Pa-
tients receiving thrombolytic therapy were 
excluded because it might have interfered 
with fibrinogen metabolism; only patients 
who underwent mechanical thrombectomy 
were analysed.

Statistical analysis

Patients’ data were assessed with IBM Statis-
tical Package for the Social Sciences (SPSS) 
for Windows 23.0 (IBM Corp., Armonk, 
NY) package program. For categorical 
data, frequency and percentage were stored, 
whereas mean ± standard deviation, and me-
dian, minimum, and maximum descriptive 
values were measured for continuous data. 
The Kolmogorov–Smirnov test was used to 
determine the normality of the data. In the 
comparisons between the groups, the Inde-
pendent Sample T-Test was used for those 
with normal distribution for the two groups, 
the Mann Whitney–U Test for those who did 
not show normal distribution, and the Fish-
er’s Exact or Chi-Squared Test was used for 
the comparison of categorical variables. Lo-
gistic Regression Analysis was also used to 
analyze risk factors. In the risk factor analy-
sis, the variables were evaluated in univari-
ate analysis. The variables found to be sig-
nificant were re-evaluated in the multivariate 
model, and the best model was determined 
with the retrospective Wald method. The re-
sults were considered statistically significant 
when the p-value waas < 0.05. 

Table 1. Distribution of demographic and clinical characteristics of 
patients

(N=103) n (%) Mean±SD Median
(Min-Max)

Gender    

Woman 51 (49.5)  

Male 52 (50.5)   

BMI (kg/m2)  26.8±4 26.1 (17.6-40.4)

Age (years)  67±11 68 (40-91)

HT 97 (94.2)   

Hyperlipidemia 19 (18.4)   

DM 56 (54.4)   

CAD 35 (34)   

AF 32 (31.1)   

CHF 19 (18.4)   

Cardiac mechanical 
valve

9 (8.7)   

Obesity 13 (12.6)   

Cigarette 23 (22.3)   

CKD 15 (14.6)   

NIHSS arrival  18.4±3.4 19 (6-26)

Tandem occlusion 15 (14.6)   

ICA occlusion 27 (26.2)   

MCA M1 occlusion 50 (48.5)   

PCA occlusion 1 (1)   

Basilar occlusion 5 (4.9)   

MCA M2 occlusion 5 (4.9)   

Stent retriever 53 (51.5)   

Symptom onset (min)  141.4±81.8 122 (30-396)

Imaging time (min) 
(computed tomog­
raphy)

 14.1±6.4 12 (5-36)

ASPECTS  9±0.9 9 (7-10)

Door crotch time 
(min)

 48.8±19.3 55 (12-76)

Recanalization time 
(min)

 56.1±15.3 57 (15-94)

TICI score    

2b-3 87 (84.5)   

0-2a 16 (15.5)   

NIHSS score 24. 
Hours

 12.2±7.4 11 (0-26)

Symptomatic intracra­
nial hemorrhage

13 (12.6)   

Brain edema 22 (21.4)   

NIHSS discharge  5.7±4.9 4 (0-20)

Table 1 continues 
on the next page.
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Results
This study included 103 patients with a mean age of 67 
± 11 years (age range: 40–91 years), out of whom 52 
(50.5 %) were male.

The distribution of demographic and clinical findings 
of the patients (Table 1) according to their mRS scores at 
three months is given in Table 2. The mean age was 64 
± 12 years in the mRS 0-2 group and 71 ± 9 years in the 
mRS 3-6 group. A statistically significant difference was 
observed in terms of age (p = 0.001). Admission blood 
glucose (BG) was 124.1 ± 44.7 in the mRS 0-2 group and 
154.3 ± 54 in the mRS 3-6 group; admission BG in the 
mRS 3–6 group was statistically significantly higher (p < 
0.001). Glomerular filtration rate (GFR) was 87.6 ± 20.6 in 
the mRS 0-2 group and 74.8 ± 21.1 in the mRS 3-6 group; 
GFR in the mRS 3–6 group was statistically significantly 
higher (p = 0.003). The FAR ratio was calculated as 0.082 
± 0.029 in the mRS 0–2 group and 0.094 ± 0.027 in the 
mRS 3–6 group, and the FAR ratio in the mRS 3–6 group 
was statistically significantly higher (p = 0.024).

The results of the logistic regression analysis concern-
ing the risk of poor clinical outcome at three months are 
given in Table 3. The variables found to be significant in 
Table 2 in the risk factor analysis were first univariate 
after which significant variables in the risk factor analysis 
were re-evaluated using a multivariate model. The best 
model was determined using the backward Wald method 
in the multivariate model. When all significant variables 
were re-evaluated in multivariate analysis, it was deter-
mined that differences in age (OR=1.083), admission BG 
(OR=1.016), and fibrinogen/albumin ratio (OR=1.247) 
were significant. 

Discussion
The study found that the difference in FAR 
was significant in patients who underwent 
mechanical thrombectomy for ischemic 
stroke, especially regarding clinical im-
provement at the three-month mark. 

Inflammation plays a significant role in 
ischemic stroke and cerebral haemorrhage. 
The FAR has been defined in numerous 
studies as an indicator of unfavourable con-
sequences and detrimental effects regard-
ing patients’ suffering from sepsis, cancer, 
cardiovascular diseases, and stroke2. Fi-
brinogen has a role in the coagulation sys-
tem and is an important reference point for 
continuous inflammation8, 9. Interactions 
of fibrinogen with endothelial cells, plate-
lets, monocytes, and lymphocytes facilitate 
an increase in the potential of inflamma-
tory response in atherosclerosis, causing 
thrombosis, vascular endothelial damage, 

and hemorheological disorders10. Moreover, fibrinogen 
impacts the nervous system with a role in neuronal in-
jury, neuroinflammation, and immune cell recruitment11. 
Fibrinogen binds to microglial receptors, stimulates the 
secretion of proinflammatory cytokines and chemokines, 
and leads to the release of reactive oxygen species relat-
ed to brain injury12, 13. According to several studies, the 
administration of fibrinogen-depleting agents to patients 
with acute ischemic stroke may lessen neurological dis-
ability14, 15. In acute stroke, elevation of acute phase reac-
tants lasts for a very short time and ends within 24 h16. In 
addition, it is thought that the change in these factors is 
not the result but rather the cause of acute stroke and the 
low-intensity intravascular coagulation that is present in 
stroke17. Increased plasma levels of fibrinogen, which also 
has an important role in coagulation, have been found to 
be associated with atherosclerosis in coronary, cerebral, 
and peripheral arteries. An increase in fibrinogen leads 
to platelet aggregation, thrombus formation, and an in-
crease in blood viscosity18. Some studies have reported 
a possible, mild increase in acute-phase reactants in ath-
erosclerotic vascular disease due to underlying chronic 
inflammation, a factor that may determine the patient’s 
prognosis19, 20. It has been suggested that prognosis in pa-
tients with stroke may be related to acute phase reactants. 
However, studies in the literature also report that acute 
phase reactants are not determinative for survival and 
prognosis in stroke21, 22. Although atherosclerosis causes 
a chronic acute phase response, an acute increase in this 
value after a stroke occurs. These values may help to de-
termine the prognosis. However, more detailed and con-
trolled studies with many patient groups are required to 
decide on the usefulness of using acute-phase reactants.

(N=103) n (%) Mean±SD Median
(Min-Max)

mRS discharge  3.1±2.2 4 (0-6)

mRS 3rd month  2.9±2.4 3 (0-6)

Mortality 28 (27.2)   

TOAST    

Atherothrombotic 51 (49.5)   

Cardioembolic 46 (44.7)   

Other 1 (1)   

Cryptogenic 5 (4.9)   

BMI: body mass index, HT: hypertension, DM: diabetes mellitus, CAD: coronary 
artery disease, AF: atrial fibrillation, CHF: congestive heart failure, CKD: chronic 
kidney disease, NIHSS: National Institutes Of Health Stroke Scale, ICA: internal 
carotid artery, MCA: middle cerebral artery, PCA: posterior cerebral artery, 
ASPECTS: Alberta stroke program early computed tomography score, TICI: 
thrombolysis in cerebral infarction scale, mRS: modified Rankin scale, TOAST: 
Trial of Org 10172 in acute stroke treatment

Continuation of Table 1.
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Table 2. Distribution of demographic and clinical findings of the patients by third month mRS status

mRS Third Month

0-1-2 >2 p-
valuen (%) Mean±SD Median 

(Min-Max)
n (%) Mean±SD Median 

(Min-Max)

Gender       0.370

Woman 21 (43.8)   30 (54.5)    

Male 27 (56.3)   25 (45.5)    

BMI (kg/m2)  26.4±3.1 26.1 
(20.8-36.1)

 27.2±4.7 26.2 
(17.6-40.4)

0.539a

Age (years)  64±12 65 (40-91)  71±9 72 (43-85) 0.001b

HT 45 (93.8)   52 (94.5)   1.000

Hyperlipidemia 8 (16.7)   11 (20)   0.857

DM 22 (45.8)   34 (61.8)   0.154

CAH 18 (37.5)   17 (30.9)   0.620

AF 14 (29.2)   18 (32.7)   0.860

CHF 7 (14.6)   12 (21.8)   0.490

Cardiac mechanical 
valve

6 (12.5)   3 (5.5)   0.298

Obesity 4 (8.3)   9 (16.4)   0.354

Smoking 12 (25)   11 (20)   0.711

CKD 3 (6.3)   12 (21.8)   0.051

Occluded vessels       0.101

Tandem occlusion 9 (18.8)   6 (10.9)    

ICA occlusion 11 (22.9)   16 (29.1)    

MCA M1 occlusion 23 (47.9)   27 (49.1)    

PCA occlusion 1 (2.1)   0 (0)    

Basilar occlusion 0 (0)   5 (9.1)    

MCA M2 occlusion 4 (8.3)   1 (1.8)    

Stent retriever 22 (45.8)   31 (56.4)   0.385

Symptom duration 
(min)

 129.9±78.2 119 
(30-385.1)

 151.4±84.2 138 (30-396) 0.126a

Imaging time (min) 
(computed tomog­
raphy) 

 14.2±7.4 12 (6-36)  13.9±5.6 14 (5-25) 0.751a

Door crotch time 
(min)

 46.7±20.2 53.5 (15-76)  50.6±18.6 58 (12-72) 0.475a

Recanalization time 
(min)

 53.4±15.4 56.5 (15-78)  58.5±15 59 (25-94) 0.093b

TOAST     0.619 

Atherothrombotic 22 (45.8)   29 (52.7)    

Cardioembolic 22 (45,8)   24 (43,6)    

Other  1 (2.1)   0 (0)    

Crptogenic  3 (6.3) 2 (3.6)

Admission blood 
glucose (mg/dl) 

124.1±44.7 106.5 
(81-263)

154.3±54 142 (90-282) <0.001a

Table 2 continues 
on the next page.
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WBC (103/µl)  10.5±3.4 10.5 
(1.2-20.7)

 10.6±4.1 10.3 (3.6-23) 0.886b

LY (103/µl)  1.8±0.9 1.7 (0.5-4.1)  1.8±1.1 1.5 (0.6-4.6) 0.401a

NE (103/µl)  7.7±3.1 7.4 (0.4-
16.9)

 8±4.1 7.2 (0.6-20.1) 0.992a

HGB (g/dl)  12.6±2 12.8
 (7.8-16.6)

 12.4±2 12.5 
(7-15.6)

0.664b

HTC (%)  38±5.1 38.4 
(26.3-49.3)

 37.4±5.6 38.2 
(20.2-45.4)

0.603b

MPV (fL)  9.2±1.1 9 (7.3-12.3)  9.3±0.9 9.2 (7.5-11.4) 0.457a

PLT (103/µl)  256.9±93.1 237 
(123-552)

 252±94.9 232 
(114-668)

0.882a

MCV (fL)  86.9±6.9 87.7 
(61.7-104.1)

 85.2±9.1 85.1 
(67.7-113.1)

0.192a

RDW (%)  15.2±2.2 14.6 
(12.4-22.4)

 15.2±2.1 14.3 
(12.5-21.1)

0.968a

GFR 
(ml/min/1.73 m2)

 87.6±20.6 91.5 (29-130)  74.8±21.1 78 (26-117) 0.003b

Urea (mg/dl)  36.4±12 32.5 (16-68)  42.7±18.2 38 (20-117) 0.073a

Creatinine (mg/dl)  0.8±0.2 0.8 (0.4-1.7)  0.9±0.3 0.9 (0.5-1.9) 0.139a

Triglyceride (mg/dl)  107.7±80.8 76 (32-438)  110.1±54.1 91 (44-287) 0.101a

LDL (mg/dl)  121.9±32.6 120.5 
(52-204)

 123.6±36 123 (58-248) 0.794b

HDL (mg/dl)  46.6±14.3 44 (20-92)  45.3±12.3 43 (24-78) 0.641a

CRP (mg/L)  13.7±22.9 5 (0.5-91.4)  16.4±25 7 (0.8-131) 0.098a

Troponin (ng/L)  19.9±47.4 8 (2-321)  37.8±83.3 12 (2-415) 0.145a

Fibrinogen/Albumin 
ratio (g/L / g/L)

0.082±0.029 0.074 
(0.038-0.191)

0.094±0.027 0.091 
(0.043-0.174)

0.024b

NE/LY ratio 5.5±4.2 4.2 (0.8-
20.8)

6.6±5.2 6 (0.2-23.3) 0.399a

NE/PLT ratio 0.03±0.01 0.03 (0-0.08) 0.03±0.02 0.03 (0-0.09) 0.848a

PLT/LY ratio 181.4±133.8 133.3 
(56.4-791.7)

201.2±148.5 175.7 
(35.2-742.2)

0.583a

a: Mann Whitney U Test; b: Independent T Test.
BMI: body mass index, HT: hypertension, DM: diabetes mellitus, CAD: coronary artery disease, AF: atrial fibrillation, CHF: congestive 
heart failure, CKD: chronic kidney disease, ICA: internal carotid artery, MCA: middle cerebral artery, PCA: posterior cerebral artery, 
mRS: modified rankin scale, TOAST: Trial of Org 10172 in acute stroke treatment, WBC: white blood cell, LY:  lymphocyte, NE: neu­
trophil, HGB: hemoglobin, HTC: hematocrit, MPV: mean platelet volume, PLT: platelet, MCV: mean corpuscular volume, RDW: red 
cell distribution width, GFR: glomerular filtration rate, LDL : low-density lipoprotein, HDL: high-density lipoprotein, CRP: C-reactive 
protein

Continuation of Table 2.

mRS Third Month

0-1-2 >2 p-
valuen (%) Mean±SD Median 

(Min-Max)
n (%) Mean±SD Median 

(Min-Max)
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As a negative acute-phase protein, albumin exhibits 
neuroprotective effects and is an important clinical pa-
rameter for liver function. Some studies have shown that 
albumin reduces blood-brain barrier permeability, brain 
oedema, and infarct volume23, 24. Albumin may provide 
neuroprotection through its antioxidant and anti-inflam-
matory activities and regulation of microvascular per-
meability24. Albumin inhibits platelet aggregation, has 
antioxidant functions, and is inversely associated with 
inflammation25, 26. Decreased albumin levels stimulate 
lipid and coagulation synthesis and promote atheroscle-
rotic plaques and thrombosis with hyperlipidaemia and 
hypercoagulability. It has also been shown that albumin 
has neuroprotective functions in patients and improves 
functional outcomes in stroke by reducing neurotoxici-
ty27, 28. Low serum albumin levels have been associated 
with higher mortality risk in patients with cerebral haem-
orrhage29. FAR has recently been associated with worse 
survival and a higher risk of recurrence in various ma-
lignancies, such as hepatocellular, gastric, and non-small 
cell lung cancers30. FAR is associated with inflammation 
and has proven to be an encouraging indicator for disease 
progression and for unfavourable long-term prognosis in 
patients with coronary artery disease and stroke31, 32. The 
fibrinogen-to-albumin ratio may help to detect patients 
with high risks of in-hospital mortality at early stages, to 
monitor the prognosis, and determine intensive care unit 
(ICU) treatment33. 

FAR may be associated with ischemic events through 
two mechanisms: 1) fibrinogen facilitates the release of 
proinflammatory cytokines, such as interleukin-1 and tu-
mour necrosis factor34, 35 and 2) serum albumin also takes 
part in acute inflammatory reactions while serving as a 
negative inflammatory protein with protective anti-in-
flammatory properties36. Therefore, a high FAR leads to 
an increase in the risk of ischemic events. 

Haemorrhagic transformation and the subsequent in
flammatory responses are significant risk factors for 
stroke. Ruan et al.37 conducted a study on 256 stroke 

patients and found that FAR was inde-
pendently associated with an increased 
risk of haemorrhagic transformation after 
acute ischemic stroke. Castellanos et al.38 
described a link between a positive out-
come and low fibrinogen levels in the case 
of non-surgical patients with moderate to 
large spontaneous intracerebral haemor-
rhage (ICH).

As verified in several studies, FAR fore-
casts that intracerebral infarction occurs 
and prognoses. Acharya et al. (2020) indi-
cated that an increased level of FAR was 
strongly related to a higher prospect of 
acute cerebral infarction on the initial day 

of extracorporeal membrane oxygenation32. In addition, 
Zheng et al.39 recently reported the association of FAR 
with severity and stated that patients diagnosed with 
acute lacunar cerebral infarction have worse three-month 
outcomes.

Zhai et al. (2022) suggested that FAR was related to 
three months of poor clinical outcomes in acute pons in-
farction and even illustrated a positive correlation of FAR 
with the baseline NIHSS in conjunction with the mRS 
scores. Even though infarct sizes did not differ remark-
ably among the high and low levels of FAR groups, the 
high FAR group had larger infarct sizes, that involved 
more fibre bundles of the pons and the corticospinal tract 
in the basal pons nucleus, in particular. In conclusion, the 
baseline NIHSS scores of the high level FAR group were 
comparatively greater and led to worse outcomes. The 
given results firmly underpins the prognosis of this indi-
cator for the short-term effect of severe pons infarction40. 
This analysis also suggested that a statistically meaning-
ful difference between the patients’ FAR and mRS scores 
at the three-month mark could be found. Furthermore, 
multivariate analysis demonstrated that the difference in 
FAR was significant. 

Using FAR has certain advantages. First, FAR is not 
affected by interventions in ICH patients. Moreover, ob-
taining fibrinogen and albumin and calculating their ra-
tio from regular blood samples taken upon admission is 
straightforward. In contrast, alternative methods, such as 
the NIHSS or APACHE II score or calculating the ICH 
volume, are time-consuming and require more focused 
attention41–43. Last, FAR is a relatively inexpensive as-
sessment tool for use in the healthcare system. Nonethe-
less, it should not be regarded as the sole indicator of 
death44. On the other hand, when combined with promi-
nent predictors, FAR appears to be a novel parameter to 
ameliorate ICU treatment and to identify patients with 
high risks of in-hospital mortality in advance5. 

In patients undergoing mechanical thrombectomy, 
many prognostic factors such as age, recanalisation time, 

Table 3. Evaluation of risk factors affecting poor clinical outcome at 
3 months in patients

Multivariate Analysis*

OR (95% CI) p-value

Age 1.083 (1.033-1.136) 0.001

Admission blood glucose (mg/dl) 1.016 (1.005-1.026) 0.004

GFR (ml/min/1.73 m2) 0.99 (0.97-1.02) 0.74

Fibrinogen Albumin Ratio 1.247 (1.036-1.501) 0.020

* Backward wald method.
GFR: glomerular filtration rate
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accompanying comorbidities, and brain collateral status 
of the patient are present. The association of high blood 
glucose and renal dysfunction with poor functional out-
comes in mechanical thrombectomy has been shown in 
many studies, and studies on biomarkers with prognostic 
value are ongoing46–48. Advanced age and high glucose 
levels have negative effect on clinical outcomes. In a 
study, every 10 years of age increase was associated with 
a 3.6-fold decrease in good clinical outcome, and every 
20 mg/dL increase in blood glucose values was associat-
ed with a 1.43-fold decrease in good clinical outcome49. 
In a multicentre study, good clinical outcome was ob-
served in 60% of patients aged 18-56 years, whereas 
good clinical outcome was found in only 37% of patients 
aged 69-76 years50. Impaired collateral circulation, high-
er prevalence of comorbid conditions, post-stroke medi-
cal complications and difficult vascular anatomy may be 
responsible for the decreased functional outcome at older 
age. Elevated admission blood glucose and a history of 
diabetes mellitus have been associated with increased in-
farct volume and increased intracranial bleeding despite 
recanalisation51, 52. This condition has been associated 
with hyperglycaemia and blood brain barrier disruption, 
mitochondrial dysfunction and endothelial cell apopto-
sis52, 53. In addition, lactic acid accumulation may lead to 
increased intracellular acidosis and ischaemic damage54. 
In our study, advanced age and admission blood glu-
cose were found to be independent risk factors for poor 
clinical outcome at 3 months. In studies, low GFR has 
been shown to be associated with poor functional out-
come, haemorrhagic transformation and increased mor-
tality rates55, 56. Low GFR may be associated with the 
presence of a history of vascular comorbidities such as 
hypertension, diabetes mellitus, atrial fibrillation, ischae
mic heart disease that may lead to renal dysfunction and 

may explain why these patients have poor clinical out-
come56. Studies have suggested that not low GFR but 
concomitant proteinuria or albuminuria is an independent 
determinant of poor functional outcome in patients with 
ischaemic stroke57, 58.

Conclusion
As demonstrated also in the literature, the FAR value 
can be utilized as a prognostic factor for patients with 
cardiovascular diseases, cancers, ischemic stroke, and 
intracerebral haemorrhage, with an increase in the FAR 
value indicating a micro-inflammatory condition. More-
over, FAR can serve as a recent, effective, economical, 
and practical instrument in patients with serious ischemic 
stroke who underwent mechanical thrombectomy. 
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