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ABSTRACT  
Background: Clotting fibrinogen-like protein 2 (FGL2) is a member of the fibrinogen-related protein family, FGL2 

accelerated the development of glioblastoma multiforme (GBM) by triggering several immunosuppressive processes. 

Objective: The current study intended to understand FGL2 expression and prognostic significance in patients with 

high-grade gliomas. Patients and Methods: In our study, we examined 60 samples from patients with high-grade 

gliomas who received temozolomide and radiation at the same time from October 2019 to December 2020, as well as 

a one-year follow-up. FGL2 immunohistochemistry is used to measure the amount of FGL2. Result: Those who had 

progressed had considerably greater FGL2 percentages (76.54 18.52 vs. 56.17 33.41(%); P=0.04) than patients who 

had not progressed. Patients whose illness was progressing had higher levels of FGL2. Negative FGL2 expression was 

present in seven (14.9%) individuals who had no illness progression. Patients with negative FGL2 and mild intensity 

had the highest disease-free progression (DFP) (25 months), whereas those with strong intensity had the lowest (14 

months). Among patients who passed away, the percentage of FGL2 was substantially greater (64.86 31.58 vs. 54.16 

31.71(%); P 0.03). Patients with negative FGL2 and mild intensity had the highest DFP, whereas those with strong 

intensity had the lowest overall survival (19 months) (27 and 26 months, respectively). FGL2 at a cut-off point > 70% 

had 67% sensitivity and 61% specificity with an overall accuracy of 63.4% for predicting death in individuals with 

high-grade glioma. Conclusion: FGL2 expression in high-grade glioma patients can be utilized as a prognostic 

indicator, though further research is needed to fully understand the predictive usefulness.  
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INTRODUCTION 

Adult brain tumors with gliomas are the most 

prevalent; each year, about 10,000 new cases are 

evaluated 
(1)

. The prognosis remains poor, with a 

survival of 12 to 15 months even after concurrent and 

adjuvant temozolomide, radiation, and the maximum 

safe resection 
(2)

. Both innate and adaptive immunity 

are regulated by fibrinogen-like protein 2 (FGL2), 

which was discovered using microarray analytic 

screening as a potential candidate gene influencing 

Treg function 
(3, 4)

. By boosting the expression of 

ectonucleoside triphosphate diphosphohydrolase 1 and 

programmed cell death protein 1 (PD-1), high levels of 

FGL2 expression in glioblastoma cause 

immunosuppression. As a result, FGL2 is a focal point 

for immunosuppression caused by glioblastoma, albeit 

it is unknown whether it can promote the 

transformation of LGG into HGG 
(5, 6)

. 

The current study's objective was to assess 

FGL2 prognostic usefulness in people with high-grade 

gliomas. 

PATIENTS AND METHODS 

Study design and setting; 

At the laboratory of Assiut University 

Hospital, cross-sectional research was done. The study 

included 60 samples from patients who were more than 

18 years old, had a pathologically confirmed high-

grade glioma, underwent whole or partial resection of 

the tumor, got concurrent radiation treatment with 

temozolomide, and then received adjuvant 

temozolomide for six months. Pregnancy, nursing, 

other comorbidities, a history of cancer, radiation 

therapy, or chemotherapy were among the exclusion 

criteria. 

Methods 

This study comprised sixty specimens of 

glioblastoma referred to the AUH laboratory. After 

examination of hematoxylin& eosin (H&E) slides of 

all glioblastoma specimens; we selected the slides of 

the cases with available follow-up data. Histological 

diagnosis of H&E stained sections had been reviewed 

and the histological prognostic criteria have been 

assessed. 

Mouse monoclonal antibodies are utilized in 

immunohistochemical staining for FGL2, and 

immunoperoxidase staining is used to visualize the 

results. Dilutions of the antibodies, antigen retrieval 

techniques, and incubation periods were carried out 

following the manufacturer's instructions. 

Ethical consideration: 

The academic and ethical committee at 

Assiut University approved the study. All 

participants were having signed informed consent 

after being told of the study's aim. The Declaration 

of Helsinki, the World Medical Association's code 

of ethics for studies involving humans, guided the 

conduct of this work. ClinicalTrials.gov Identifier: 

NCT04113278. 

Statistical analysis 

SPSS was used to gather and analyze the data 

(Statistical Package for the Social Science, version 20, 
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IBM, and Armonk, New York). The mean ± standard 

deviation (SD) of quantitative data was expressed and 

compared using the Student t-test. Numbers (n) and 

percentages (%) are used to represent nominal data. 

Such data were subjected to the Chi
2
 test. The current 

study used Kaplan Meier analysis to estimate overall 

survival and disease-free progression. The receiver 

operator characteristic curve was used to evaluate the 

diagnostic accuracy of FGL2 in predicting mortality 

and progression among patients with high-grade 

gliomas. Therefore, the level of confidence was 

maintained at 95%. P value was deemed significant if 

it was less than 0.05. 
 

RESULTS  

Baseline data of enrolled patients (Table 1): 

The mean age of enrolled patients was 48.88 years 

with a range between 19 and 68 years. The majority 

(75%) of patients were males and 15 (25%) patients 

were females. As regards one-year follow-up, it was 

found that 20 (33.3%), 33 (55%), and 7 (11.7%) 

patients had a regressive disease, stationary disease, 

and progressive disease, respectively. 

Table (1): Baseline data of enrolled patients 

 N= 60 

Age (years) 48.88 ± 12.45 

Range 19-68 

Sex  

Male 45 (75%) 

Female 15 (25%) 

Long axis (cm) 4.58 ± 1.10 

Site of lesion  

Parietal lobe 17 (28.3%) 

Temporal lobe 13 (21.7%) 

Tempo-parietal lobe 7 (11.7%) 

Frontal lobe 6 (10%) 

Occipital lobe 6 (10%) 

Corpus callosum 5 (8.3%) 

Posterior fossa 2 (3.3%) 

Other areas 4 (6.7%) 

Effect of the mass  

Minimal edema 12 (20%) 

Mild edema 43 (71.7%) 

Moderate edema 3 (5%) 

Midline shift 46 (58.3%) 

Compression of ventricle 26 (43.3%) 

Concurrent temodal 59 (98.3%) 

Adjuvant temodal 47 (78.3%) 

2
nd

 line chemotherapy 9 (15%) 

2
nd

 surgery 8 (13.3%) 

2
nd

 radiotherapy 2 (3.3%) 

Mid-cycle assessment  

Regressive disease 20 (33.3%) 

Stationary disease 33 (55%) 

Progressive disease 7 (11.7%) 

Data expressed as frequency (percentage), mean (SD)  

Survival analysis among enrolled patients                    

(Table 2): 

Out of the studied patients; 24 (40%) patients were 

alive while 36 (60%) patients deteriorated and died. 

Overall survival was 26 months with a 95% CI 

between 25 and 35.  

Table (2): Survival analysis among enrolled 

patients 

 N= 60 

Outcome 

Alive Died 

24 (40%) 

36 (60%) 

Overall survival Month (95%CI) 26 (25-35) 

Progression 13 (21.7%) 

Progression-free survival Month 

(95%CI) 

18 (15-20) 

CI: confidence interval 

 

Fibrinogen-like protein2 among enrolled patients 

(Table 3): 

FGL2 has a mean of 61±15.00 (%) with a 95% to 3% 

range. Seven (11.7%) patients were reported to have 

negative FGL2 results. 16 (26.7%), 20 (33.3%), and 17 

(28.3%) of the patients had low, moderate, and strong 

FGL2 intensity, respectively. 

Table (3): Fibrinogen-like protein2 among enrolled 

patients 

 N= 60 

FGL2 (%) 

Range 

61 ± 15.00 

3-95 

Intensity of FGL2  

Negative 7 (11.7%) 

Mild 16 (26.7%) 

Moderate 20 (33.3%) 

Strong 17 (28.3%) 

Data expressed as frequency (percentage), and mean (SD). 

FGL2: fibrinogen-like protein 2. 

 

Disease-free progression based on the intensity of 

FGL2 (Table 4, Figure 1): 

Increases in FGL2 intensity resulted in a considerable 

slowing in disease-free progression, with patients who 

experienced the strongest intensities experiencing the 

lowest DFP (14 months). 

 

Table (4): Disease-free progression based on the 

intensity of FGL2 

 Progression-free survival 

Intensity of FGL2  

Negative 25 (23-42) 

Mild 25 (23-42) 

Moderate 21 (25-27) 

Strong 14 (8-19) 

P-value < 0.001 

Data expressed as mean (95% confidence interval). P value 

was significant if < 0.05. FGL2: fibrinogen-like protein-2.
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Figure (1): Disease-free progression based on the intensity of FGL2 

 

Overall survival based on the intensity of FGL2 (Table 5, Figure 2): 

Overall survival was significantly decreased with an increase in the intensity of FGL2. 

 

Table (5): Overall survival based on the intensity of FGL2 

 Overall survival 

Intensity of FGL2  

Negative 27 (21-30) 

Mild 26 (19-29) 

Moderate 22 (18-29) 

Strong 19 (10-28) 

P-value < 0.001 

Data expressed as mean (95% confidence interval). P value was significant if < 0.05. FGL2: fibrinogen-like protein-2 
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Figure (2): Overall survival based on the intensity of FGL2. 

 

 

Accuracy of FGL2 in the prediction of progression 

and mortality among the studied patients with 

high-grade glioma (Table 6): 

    For prediction of progression, FGL2 at a cut-off 

point > 60% has 92.3% sensitivity and 28% specificity 

with overall accuracy was 42.1%. For prediction of 

mortality, FGL2 at a cut-off point > 70% has 67% 

sensitivity and 61% specificity with overall accuracy 

being 63.4%. 

 

Table (6): Accuracy of FGL2 in the prediction of 

progression and survival 

Indices Progression Mortality 

Sensitivity 92.3% 67% 

Specificity 28% 61% 

Cutoff point > 60% > 70% 

Negative predictive value 96% 73% 

Accuracy 42.1% 63.4% 

Area under curve 0.78 0.65 

P value 0.04 0.03 

Data expressed as mean (95% confidence interval). P-value 

was significant if < 0.05. FGL2: fibrinogen-like protein-2 

 

DISCUSSION 

Immunosuppressive effectors, such as FoxP3+ 

regulatory T cells, M2 macrophages, 

immunosuppressive cytokines, immunological 

checkpoints, myeloid-derived suppressor cells 

(MDSCs), and tumor-associated microglia/ 

macrophages (TAMs), interfere with the response to 

immunotherapy in glioblastoma. FoxP3 is required for 

FGL2 to function as a Treg effector 
(3, 6)

, which 

controls immunity 
(7)

. In numerous models, FGL2 has 

been linked to the inhibition of Th1-polarized immune 

responses 
(8, 9, 10)

.The mean age of enrolled patients was 

48.88 ± 12.45 years in our study but GBM is primarily 

diagnosed at an older age; the median diagnosis at 64 

years old as reported by Young et al. 
(11)

. Majority 

(75%) of patients were males and (25%) patients were 

females in our study which agreed with Cantrell et al 

where GBM 1.6 higher in males compared by 

females
(12)

. 

Contrary to what we discovered in our study, 

Chakrabarti et al. 
(13)

 reported that the supratentorial 

region (frontal, temporal, parietal, and occipital lobes) 

is where GBM is most frequently discovered, with the 

frontal lobe having the highest incidence and multiple 

lobes (overlapping tumors) having the second-and 

third-highest incidences, respectively. The most 

frequently injured areas were the parietal and temporal 

lobes (28.3% and 21.7%, respectively).  

Latha et al. 
(14)

 examined the role of FGL2 

overexpression using an animal model to ascertain its 

impact on tumor development 
(9).

 The study 

demonstrates elevated FGL2 expression in surgically 

removed tumors that developed from low to high 



https://ejhm.journals.ekb.eg/ 

 
 

7713 

grade. GBM cases with overexpression of FGL2 (n = 

195) had statistically significantly shorter survival 

(median = 62.9 months) compared to cases with low 

expression (n = 325, median = 94.4 months), P=001. 

GBM cases with overexpression of FGL2 (n = 195) 

had statistically significantly shorter survival (median 

= 62.9 months) compared to cases with low expression 

(n = 325, median = 94.4 months). 

 

CONCLUSION 

     FGL2 expression in high-grade glioma patients can 

be utilized as a prognostic indicator, though further 

research is needed to fully understand the predictive 

usefulness. 
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