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ABSTRACT 

Diabetic foot disease is a major complication of type 2 diabetes 

mellitus (T2DM), with inflammation contributing to tissue 

damage and delayed wound healing. This study evaluated serum 

interleukin-6 (IL-6) as a potential biomarker of diabetic foot 

disease and its progression. An observational study included 120 

patients with T2DM, comprising 60 patients without diabetic 

foot disease and 60 with diabetic foot disease, who underwent 

clinical assessment and serum IL-6 measurement using ELISA. 

Patients with diabetic foot disease had significantly higher IL-6 

levels than controls (19.01 ± 5.95 vs. 4.98 ± 2.00 pg/mL, p < 

0.001). IL-6 was strongly correlated with diabetic foot disease 

(Spearman’s ρ = 0.864, p < 0.001) and CRP (r = 0.762, p < 

0.001), but did not differ significantly across Wagner grades (p 

= 0.786) or during 3–6 months of follow-up (p = 0.631). ROC 

analysis showed excellent diagnostic performance for IL-6 

(AUC = 0.999), exceeding that of CRP (0.944), ESR (0.915), 

and WBC (0.851). Higher IL-6 levels were also associated with 

diabetic foot disease in logistic regression analysis (OR = 14.09, 

95% CI: 1.29–153.88, p = 0.030). Serum IL-6 may therefore 

serve as a valuable biomarker for identifying patients with 

T2DM at increased risk of diabetic foot disease and may 

support early clinical risk stratification and management. 
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  الملخص
  
  حوود   (T2DM) يُعد مرض القدم السكري من المضاعفات الرئيسية لمرض السكري من النوو ا النووا  

، حيووي هسوولام اال لاوواح و 

لوو      
ا  (IL-6) 6-تلووا اسجسووجة  تووتئر ال جووام الجوور ه  لوودسة لووتق الدراتووة لإن تقيوويم مسوو    ا ن     مصووا الوودم باع  ووارق موو    

و 

 لمرض القوودم السووكري  تطوو رق
ا
ا مح ملً ، موونلام  120شووملة الدراتووة الر وودية  .حي ي   

ا بوودار السووكري موون النوو ا النووا   ا مصوواب 
 
مريضوو

ا د ا ا  ووابة بموورض القوودم السووكري   60
 
ا بووع،  ئضوول جميوول الموورل  لل قيوويم الووويري  قيووا  مسوو     60مريضوو ا مصوواب 

 
مريضوو

IL-6  مصا الدم باتوو ادام تقنيووة  
أظلاوورت الن ووائ  أا الموورل  المصوواض    بموورض القوودم السووكري لوود لام مسوو  يات أعوو   .ELISAو 

 بمجم عة الض ط IL-6بشكا ملح ظ من 
ا
كما ُ جد  .(p < 0.001ضيك غرام/ما،  00 2±  98 4مقابا  5.95 ± 19.01) مقارنة

 = C (CRP) (r  ال ر توو    الم فاعووا IL-6  بوو     (ρ = 0.864 ،p < 0.001)  مرض القدم السووكري IL-6ارت اط ق ي ض    مس    

0.762 ،p < 0.001). ملاوور مسوو  يات
ُ
  المقابووا، لووم ت

ا تات دالووة لإحصووائية ضوو    درجووات  IL-6 و 
 
 = p) الما لفووة Wagnerسر قوو

  ترا حووة ضوو     (0.786
م الم ابعووة الووح  ا لووو  ROC  أظلاوور تحليووا منحووح  .(p = 0.631)أشوولار  6  3أ  ئوو ف سوو  

 
ا مم ووال أدارا تشايصووي 

IL-6  حيي بلغة المساحة تحة المنحح ، (AUC = 0.999) ا ع  كا من
 
  ريات الدم  CRP (0.944)  ESR (0.915)، م ف ق

   IL-6 كمووا ارتوو ط ارتفوواا مسوو  يات .WBC (0.851) البيضووار
  تحليووا اانحوودار الل جسووح 

 = OR)ض جوو د موورض القوودم السووكري و 

ا تا قيمووة  IL-6 بنارا ع  تلوو ، قوود يمنووا  .(p = 0.030، 88 153–29 1%:  95، سا ا النقة  14.09 ا حي يوو    مصووا الوودم موو    
و 

  ال قيووويم الم كوووور 
  اسدوووو ك عر وووة ل  ووووابة بمووورض القوووودم السوووكري، كمووووا قووود هسوووولام و 

لل عووورلى عوووو  مووورل  السووووكري مووون النوووو ا النوووا  

  ت جيع ال دض   الويري  الع جر  
 .لمس    الاط رم  المساعدم و 

 

ات الحي ية؛ اال لااح؛ ال ر ت    الم فاعا :الكلمات المفتاحية ؛ الم    ل     
   مرض القدم السكري ؛ ا ن  

________________________________________________________________________________ 
 

1. INTRODUCTION 

 

Diabetic foot is considered one of the most serious and challenging complications of diabetes; it is clinically associated 

with chronic ulcers, infection, tissue damage, hospitalization, disability, and lower-limb amputation. The 

pathophysiology of diabetic foot is complex and multifactorial, influenced by chronic hyperglycemia, peripheral 

neuropathy, peripheral artery disease, impaired immune response, tissue ischemia, and delayed wound healing. 

Therefore, early detection of patients at risk of worsening diabetic foot conditions is crucial to mitigating the burden 

associated with this disease (Mohamed et al., 2024).   Chronic low-grade inflammation plays a pivotal role in the 

pathogenesis and progression of diabetic foot disease. Chronic hyperglycemia acts as a key trigger for a cascade of 

processes, including inflammation, endothelial dysfunction, oxidative stress, and impaired tissue healing. Consequently, 

inflammatory biomarkers have garnered increasing attention, particularly regarding their role in predicting the severity 

of diabetic foot disease (Qin, & Deng, 2025). Despite the recognized importance of these biomarkers in predicting 

infection and disease severity, studies concerning their utility in diagnosis and the prediction of disease progression 

remain inconsistent and lack sufficient clarity. Interleukin-6 (IL-6) is a pro-inflammatory cytokine that mediates a 

variety of immune and inflammatory processes; findings regarding it vary, with evidence showing that blood levels of 

IL-6 correlate with the severity of peripheral neuropathy and diabetic foot disease, and that elevated baseline levels 

measured at the start of follow-up are associated with a poor clinical course (Zhou,et al,2025). Numerous studies have 

addressed the predictive role of inflammatory markers in diabetic foot disease. A study (Dmitriyeva et al., 2025). 

examining this role revealed that baseline serum Interleukin-6 (IL-6) concentrations were significantly higher in patients 

with advanced stages of the disease (according to the Wagner classification) and in those with poorer clinical outcomes; 

furthermore, multivariate analyses demonstrated that IL-6 serves as an independent predictor of the severity and 

progression of diabetic foot disease. These findings suggest that IL-6 levels could be utilized to determine the severity of 

diabetic foot disease and assess the quality of the immune response. More recently, the diagnostic role of inflammatory 

markers in diabetic foot disease has been evaluated more extensively, a fact corroborated by a study (Wang et al., 2025). 

More recently, another group of studies (Chen et al., 2024) has evaluated the diagnostic role of inflammatory biomarkers 

in diabetic foot disease on a broader scale. A systematic review and meta-analysis conducted by Chen et al. (2024) 

assessed the accuracy of inflammatory markers in diagnosing infected diabetic foot ulcers, demonstrating that these 

markers can provide clinically useful information for distinguishing between infected and non-infected ulcers.  
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Among the markers evaluated, C-reactive protein (CRP) exhibited the highest diagnostic accuracy, with an area under 

the curve (AUC) of 0.93, followed by procalcitonin, erythrocyte sedimentation rate (ESR), and white blood cell (WBC) 

count. These findings support the potential role of inflammatory biomarkers in the early diagnosis and clinical 

assessment of diabetic foot complications; a study by Shaikh et al. (2026) also supports this. Shaikh used a hospital-

based case-control study of 250 subjects to determine the relationship between inflammatory molecular biomarkers and 

severity of DFU. They found that serum levels of TNF-, IL-6, and hs-CRP were significantly higher among subjects 

with DFU than among diabetic controls without ulcers (P<0.001), and a positive association with increasing Wagner 

grade of DFU in the inflammatory biomarkers (P<0.001) was observed. It appears that IL-6 in combination with TNF-α 

and hs-CRP would be among the biomarker candidates for clinical risk stratification of severity of disease in DFU. In a 

case-control study (Wu et al., 2023) evaluating inflammatory markers in diabetic patients, Interleukin-6 (IL-6) was 

identified as a significant marker for diabetic foot disease; the odds ratio for the association between IL-6 and diabetic 

foot disease was 1.434 (95% confidence interval: 1.142–1.802; p=0.002). Furthermore, reports indicated that the 

sensitivity of IL-6 for detecting diabetic foot disease was 70%, with an area under the receiver operating characteristic 

(ROC) curve of 0.728. The same study also identified C-reactive protein (CRP) and fasting blood glucose levels as 

significant predictors for the progression of diabetic foot disease. 

 

2. METHOD 

Patients and Methods 

Study design and setting 

The study utilized relevant demographic, clinical, and laboratory data, as well as longitudinal follow-up data, covering 

the period from May 2024 to January 2025. Study phases included patient identification, collection of clinical and 

demographic data, image acquisition, and the establishment of a reference diagnosis. Designed as an observational case-

control study conducted at Al-Wahda Hospital, the research focused on patients diagnosed with type 2 diabetes mellitus. 

The study aimed to investigate the relationship between serum Interleukin-6 (IL-6) levels and the presence and severity 

of diabetic foot disease. A total of 120 patients meeting the eligibility criteria were enrolled and divided into a control 

group (patients without diabetic foot disease) and a study group (patients with diabetic foot complications). All patients 

underwent standardized clinical and laboratory assessments; serum IL-6 levels were measured upon admission, and the 

severity of diabetic foot disease was clinically evaluated. The study design enabled a comparison of inflammatory 

marker levels between patients with and without diabetic foot disease, thereby allowing for an assessment of the 

association between IL-6 levels and the severity of the condition. 

 

Patient selection 

The study sample consisted of 120 patients diagnosed with type 2 diabetes who met the pre-established eligibility 

criteria. The patients were divided into two groups: a control group (n = 60) comprising patients without diabetic foot, 

and an experimental group (n = 60) comprising patients with diabetic foot. All participants underwent a comprehensive 

clinical assessment, including demographic characteristics, duration of diabetes, glycemic control, and relevant 

comorbidities. In addition, venous blood samples were collected to determine serum interleukin-6 (IL-6) concentrations 

using an enzyme-linked immunosorbent assay (ELISA), while the severity of diabetic foot disease was assessed 

according to established clinical criteria, including the Wagner classification. The collected data were subsequently 

analyzed to evaluate the association between serum IL-6 levels and the presence and severity of diabetic foot disease, as 

well as its potential value in predicting disease progression. 

 

Inclusion Criteria 

To be included in the study, patients had to be adults aged 18 years and older with a diagnosis of type 2 diabetes 

mellitus and provide adequate clinical and laboratory information to satisfy study criteria for inclusion. In the closed 

diabetic foot group, patients needed to present with either a diabetic foot ulcer or a diabetic foot complication; while 

participants in the control group needed to have no diagnosis of diabetic foot disease or ulcers, either ever or at any 

period of time. All participants had to be able to fill out a detailed clinical form, including information on the duration 

of diabetes, how elevated the levels of glycemia were, and comorbid diseases, and provide a venous blood sample for 

serum measurement of IL-6. No patients were included without informed consent or who did not satisfy all eligibility 

criteria of the study (Al-Sharoofiet al., 2026). 
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Exclusion Criteria 

Individuals were not part of the study if they suffered from type 1 diabetes, gestational diabetes, or some other types of 

diabetes, or were younger than 18 years. Those who had exacerbations of systemic illness of acute origin or chronic 

diseases of a malignant type along with liver and kidney ailments, or any other disorder affecting a person's 

inflammatory biomarkers, were not included in the study. Neither were people undergoing therapies involving 

corticosteroids or other medicines that change the level of one of the cytokines much, such as IL-6. (Wang et al., 2025). 

Clinical Assessment 

The evaluation of various participants was undertaken in a careful and standardized manner by the medical specialists. 

Hence, many records were documented, including clinical data such as age, gender, duration of diabetes, BMI, smoking 

status, glycemic level, and other illnesses suffered by the participants. In the case of the diabetic patients, ulcer 

assessment was done from various angles such as site of occurrence, number of ulcers, size, depth, the existence of 

necrotic tissue, wound characteristics, and infection caused by the ulcer. The degree of the disease was classified 

according to the levels in the Wagner classification system, and peripheral vascular inquiry was undertaken by 

investigation of peripheral pulses, skin changes, or capillary refill. The past occurrence of ulceration or complications of 

diabetic foot is also noted (Korkmaz,et al., 2018). 

Imaging Assessment 

Imaging examination of those who suffered from foot infection and osteomyelitis was performed according to what was 

clinically indicated. Standard radiography of the affected foot was done to assess for bone-related problems, soft-tissue 

alterations, foreign bodies, and other evidence of osteomyelitis. If needed, Doppler ultrasonography was also performed 

to check for peripheral arteries and determine whether the arteries suffered from disease. Imaging Assessment (Kaleli,. 

et al., 2019). 

Laboratory Evaluation 

Blood samples that are venous in nature were taken from every one of the individuals involved in the research. This was 

done under standard conditions (i.e. in a manner that allows for proper biochemical tests to be carried out). The tests 

done on a routine basis include complete blood count; glucose test via blood sample; tests for renal functions and 

cholesterol inspection. C-reactive protein, ESR, and serum interleukin-6 levels were also studied. The last-mentioned 

substances were evaluated using an enzyme-linked immunosorbent assay test. The data obtained is compared to 

findings associated with diabetic foot(Chen et al., 2020). 

Statistical Package for the Social Sciences (SPSS) was used to perform the data analysis. Quantitative variables were 

summarized using mean values and standard deviations, while categorical variables were represented using frequency 

distributions and percentages (Mitrea et al., 2026).  

The comparison of the three groups was done using suitable parametric or non-parametric tests depending on the 

distribution of the data. Correlation analysis, Receiver Operating Characteristic (ROC) curve analysis, and multivariate 

regression analysis were performed to find the relationship between Severity Index (SII) and radiological 

measurements, and the presence of liver and kidney injuries. The results were statistically significant, with p-values less 

than 0.05. 

 

3. ETHICS APPROVAL   

The study protocol was approved by the Research Ethics Committee of Al-Wahda Hospital / Faculty of Medicine, 

Menofia University (Approval no.: REC/2026/054). Informed written consent was obtained from all patients 

participating in this study, and the work was carried out in accordance with the ethical standards of the Declaration of 

Helsinki and its later amendments. 
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4.  RESULT 
 

Table 1: Demographic and Clinical Characteristics of the Study Participants 

 

Variable Control T2DM (n=60) Diabetic Foot (n=60) P-value 

Age, years 58.87 ± 10.78 57.42 ± 9.93 0.445 

BMI, kg/m² 28.76 ± 3.95 28.71 ± 3.70 0.943 

Diabetes duration, years 11.52 ± 5.41 10.42 ± 4.82 0.246 

Male sex, n (%) 33 (55.0) 37 (61.7) 0.579 

Current smoker, n (%) 16 (26.7) 20 (33.3) 0.643 

Hypertension, n (%) 39 (65.0) 37 (61.7) 0.85 

Dyslipidemia, n (%) 41 (68.3) 40 (66.7) 1 

Peripheral neuropathy, n (%) 25 (41.7) 28 (46.7) 0.713 

Diabetic nephropathy, n (%) 11 (18.3) 20 (33.3) 0.095 

Note:  
 M: mean value,  (SD): standard deviation, P-values <0.05: statistically significant, BMI: body mass index. 

 

According to Table 1, the two groups were broadly comparable in their demographic and clinical characteristics, with 

no statistically significant differences observed in age, BMI, diabetes duration, sex, smoking, hypertension, 

dyslipidemia, or peripheral neuropathy. Although diabetic nephropathy was more frequent in the diabetic foot group, the 

difference was not statistically significant. 

 

 
Figure 1 shows demographic characteristics of the Study Participants 

 

 

Figure 2 illustrates that for the diabetic foot group, there was a relatively greater proportion of males, smokers, 

peripheral neuropathy, and diabetic nephropathy compared to the control group. On the other hand, there were greater 

occurrences of hypertension and dyslipidemia in the control group. Therefore, the differences between the baselines is 

actually limited except for diabetic nephropathy, which showed a considerably larger difference 
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Table 2: Glycemic and Inflammatory Laboratory Parameters 

 

Parameter Control T2DM (n=60) Diabetic Foot (n=60) P-value 

WBC, ×10⁹/L 6.88 ± 1.48 9.75 ± 2.41 <0.001 

ESR, mm/h 25.88 ± 11.59 53.05 ± 16.55 <0.001 

CRP, mg/L 4.39 ± 1.96 17.41 ± 7.63 <0.001 

HbA1c, % 8.16 ± 1.22 9.02 ± 1.53 <0.001 

Fasting glucose, mg/dL 151.54 ± 34.18 172.09 ± 46.81 0.007 

IL-6, pg/mL 4.98 ± 2.00 19.01 ± 5.95 <0.001 

Note: 

 M: mean value, (SD): standard deviation, P-values <0.05: statistically significant., BMI: body mass index. 

 

According to Table 2, Patients with diabetic foot demonstrated significantly higher WBC, ESR, CRP, HbA1c, fasting 

glucose, and particularly serum IL-6 concentrations compared with the control group. The marked difference in IL-6 

levels supports its potential association with diabetic foot disease. 

 

 

Figure 2 illustrates Combined Boxplots of Glycemic and Inflammatory Parameters 

 
From the combined boxplots figure (2), it is evident that there is a distinct difference between the control and diabetic 

foot groups in relation to both aspects that have been discussed. There was a notable difference in the readings of WBC, 

ESR, CRP, HbA1c, fasting glucose, and IL-6 associated with patients diagnosed with diabetic foot syndrome, which is 

especially applicable to IL-6. 
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Figure 3: Clinical Characteristics of Patients with Diabetic Foot 

 

Figure (3) presents information regarding the clinical features and results of the patients with diabetic foot disease. Most 

of the patients belonged to grade 1 Wagner classification (35.0%), then grades 2 and 3, which were present in 26.7% 

each. Grade 4 condition was present in 11.7% of the cases. 

 Among the included patients, infection was seen in 68.3% of cases, and peripheral ischemia was seen in 33.3% of 

cases. During the follow-up of 3 to 6 months, 35% of patients experienced clinical progression of the disease while 

33.3% remained stable, whereas 31.7% of patients improved during this period. 18.3% of the patients were hospitalized, 

and 6.7% of the patients underwent amputation of limbs, which denotes the significant impact of diabetic foot problems 

on clinical care. 

 

Table 3: Serum IL-6 According to Wagner Grade 

 

Wagner Grade n IL-6, pg/mL (Mean ± SD) 

Grade 1 21 18.85 ± 5.70 

Grade 2 16 17.81 ± 4.49 

Grade 3 16 19.89 ± 7.01 

Grade 4 7 20.22 ± 7.71 

Overall 60 19.01 ± 5.95 

Note: 

 M: mean value, (SD): standard deviation, P-values <0.05: statistically significant., BMI: body mass index. 

 
According to Table 3, Serum IL-6 levels varied across Wagner grades, with the highest mean level observed in Grade 4 

(20.22 ± 7.71 pg/mL) and the lowest in Grade 2 (17.81 ± 4.49 pg/mL). However, the differences among Wagner grades 

were not statistically significant (P = 0.786). 
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Table 4: IL-6 According to Disease Course During Follow-up 

 

Disease course n IL-6, pg/mL (Mean ± SD) 

Improved/Stable 39 18.84 ± 6.21 

Progressed 21 19.32 ± 5.57 

P-value 
 

0.631 

Note: 

 M: mean value, (SD): standard deviation, P-values <0.05: statistically significant.  BMI: body mass index. 

 

According to Table 4, Patients who experienced disease progression had slightly higher mean IL-6 levels than those 

with an improved or stable course (19.32 ± 5.57 vs. 18.84 ± 6.21 pg/mL); however, this difference was not statistically 

significant (P = 0.631). 

 

 

 

Figure 5 shows that the ROC analysis demonstrated excellent discriminatory performance  

 
According to Figure 5) the outcomes of the analysis indicated an excellent ability of all of the tested inflammatory 

biomarkers to discriminate between the studied groups. The highest diagnostic performance was shown by IL-6 (AUC = 

0.999), followed by CRP (AUC = 0.944), ESR (AUC = 0.915), and WBC (AUC = 0.851). Overall, the results showed 

that IL-6 appeared to be able to differentiate patients with diabetic foot from other diabetic patients. Inflammatory 

biomarkers for identifying diabetic foot disease. 
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Figure 6: illustrates the progression of diabetic ulcers according to the Wagner classification, from grade 1 to grade 4. 

  

 Figure 6 shows the various levels of severity of diabetic foot disease as per the Wagner system, from Grade 1, which is 

a superficial ulcer, to Grade 4, which is localized necrosis of the tissue. The images show the different levels and depths 

of the damage seen in this disease. This classification was used by the authors of this paper in the study of their diabetic 

foot patients and its association with inflammatory mediators like serum IL-6 

 

.Table 5. Association of Inflammatory Biomarkers with Diabetic Foot and Their Correlation with Serum IL-6 

Inflammatory 

marker 

Correlation with 

diabetic foot 

(Spearman ρ) 

P-value OR for 

diabetic foot 

95% CI for 

OR 

Correlation with 

IL-6 (Pearson r) 

P-value 

WBC 0.608 <0.001 2.124 1.606–2.809 0.498 <0.001 

ESR 0.719 <0.001 1.153 1.098–1.212 0.591 <0.001 

CRP 0.768 <0.001 1.815 1.407–2.340 0.762 <0.001 

IL-6 0.864 <0.001 14.085 1.289–

153.880 

— — 

 

Note: Spearman's correlation coefficient (r) was used to evaluate associations between inflammatory biomarkers and 

diabetic foot status. Pearson's correlation coefficient (r) was used to evaluate the association between serum IL-6 levels 

and continuous inflammatory biomarkers. Odds ratios (ORs) were obtained from univariable logistic regression models 

with diabetic foot status as the dependent variable.  

 



 

 

 155 

Derna Academy Journal for Applied Sciences (DAJAS) - Legal Filing Number (2023-133), Email: Jas@lad.edu.ly 

 

 

 

CI, confidence interval; WBC, white blood cell count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; 

IL-6, interleukin-6.  

P < 0.05 was considered statistically significant. 

 

According to Table 5, A significant positive association was observed between all evaluated inflammatory biomarkers 

and diabetic foot disease. IL-6 demonstrated the strongest correlation with diabetic foot (ρ = 0.864, P < 0.001), followed 

by CRP (ρ = 0.768), ESR (ρ = 0.719), and WBC (ρ = 0.608). In addition, IL-6 was positively correlated with CRP, ESR, 

and WBC, with the strongest association observed between IL-6 and CRP (r = 0.762, P < 0.001). 

 

5.  DISCUSSION 

The study carried out examines the relationship between serum inflammatory markers and diabetic foot condition in 

type 2 diabetic patients. The main outcome revealed that diabetic foot patients exhibited significantly higher IL-6 serum 

levels when compared with diabetic controls without foot condition. Meanwhile, WBC, ESR, CRP, HbA1c, and fasting 

glucose levels were also considerably elevated in the diabetic foot cohort. This gives further evidence for the 

assumption that diabetic foot condition is associated with an increase in systemic inflammatory processes, making IL-6 

a good marker for differentiating diabetic patients with and without foot complications (Lee et al., 2026). 

The significant increase in IL-6 levels confirmed in this work is in line with the findings of recent research connecting 

inflammatory process activation with the severity of diabetic foot condition. Wu et al. (2023) found out that IL-6 was 

associated with WBC, ESR, CRP, and procalcitonin in terms of increased levels among patients with severe Wagner 

grades, which means that IL-6, together with five other inflammatory markers, boosts the chances of developing 

diabetic foot condition among patients. This study conducted multivariable analysis and obtained the conclusion that a 

higher baseline level of IL-6 is positively associated with worse outcomes in ulcer cases, estimating OR as 1.008. 

Moreover, Shaikh et al. (2026) reported significantly higher serum IL-6, TNF-α, and hs-CRP concentrations in patients 

with diabetic foot ulcers compared with diabetic controls and described positive associations between these biomarkers 

and Wagner severity. Taken together, these findings provide external support for the substantially elevated IL-6 

concentration observed in our diabetic foot cohort (Serban et al., 2024). 

An important finding of this study was the association between inflammatory biomarkers and diabetic foot. Spearman 

correlation analyses revealed positive correlations between diabetic foot disease and WBC ( r = 0.608, P < 0.001), ESR 

( r = 0.719, P < 0.001), CRP ( r = 0.768, P < 0.001), and IL-6 ( r = 0.864, P < 0.001).  

Particularly strong correlations were observed for IL-6, which indicates that it more accurately reflects the 

inflammatory state of diabetic foot than the conventional indices seen in our data set(Pichu et al., 2017). 

Furthermore, IL-6 correlated significantly with WBC, ESR, and CRP, with the strongest relationship with CRP ( r = 

0.762, P < 0.001). Although IL-6 is known to be a pro-inflammatory cytokine, biologically this significant association 

between IL-6 and CRP seems plausible because IL-6 is known to be a pro-inflammatory cytokine involved in the acute-

phase response and has the capacity to promote hepatic CRP production. The combined findings of elevated IL-6 and 

CRP and their correlation appear to suggest an interconnected inflammatory pathway rather than two separate ones 

(Mohsin et al., 2024). 

Further diagnostic analyses underscored the potential clinical relevance of IL-6. The ROC analysis revealed an excellent 

AUC of 0.999 for IL-6, compared with an AUC of 0.944 for CRP, 0.915 for ESR, and 0.851 for WBC. These results 

indicate good discrimination between diabetic foot patients and diabetic controls in our data se(Pan et al., 2025). 

The findings generally align with what is already known about the diagnostic value of conventional inflammatory 

markers, although the magnitude of discrimination we observed for IL-6 in our sample was in fact greater than 

expected.  

A 2024 systematic review and meta-analysis involving 10 studies and a total of 765 patients with infected diabetic foot 

ulcers reported that the pooled ROC-AUC of ESR was 0.93 (95% CI: 0.89-0.97), pooled sensitivity was 0.82 (95% CI: 

0.76-0.88), pooled specificity was 0.83 (95% CI: 0.76-0.90), and pooled diagnostic odds ratio (OR) was 62.19 (95% CI: 

36.77-105.17). The pooled sensitivity was 0.81 (95% CI: 0.63-0.94), pooled specificity was 0.91 (95% CI: 0.52-0.99), 

and pooled OR was 44.11 (95% CI: 24.05-94.43) for CRP, with 0.93 (95% CI: 0.89-0.97) as the pooled ROC-AUC for 

both markers combined. The pooled OR for procalcitonin was 75.29 (95% CI: 41.57-133.57) and that for WBC was 

34.24 (95% CI: 19.68-59.21). Thus, comparisons of these pooled estimates from the literature with the present IL-6 

AUC must be interpreted cautiously because they evaluated different diagnostic questions.  
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This study determined associations between biomarkers and baseline diabetic foot status, whereas the meta-analysis 

defined the diagnostic utility of each marker in the context of diagnosing active infection of a diabetic foot ulcer 

(Sangeeta et al., 2025). 

 

Despite a strong correlation between IL-6 and diabetic foot presence, assessment of severity of diabetic foot based on 

Wagner grade (1–5) did not confirm this association. Levels of IL-6 were still higher in the presence of more severe 

diabetic foot (Wagner grade 4: 20.22 7.71 pg/mL, whereas it was lowest in grade 2: 17.81 4.49 pg/mL), but this 

difference was not significant ( P = 0.786). The IL-6 level was also slightly higher in diabetic foot patients with disease 

progression than those with disease stabilization or regression (19.32 5.57 vs. 18.84 6.21 pg/mL; P = 0.631). 

Taken together, these results indicate that baseline IL-6 was well correlated with the presence of diabetic foot, but a 

single baseline IL-6 level could not independently predict the degree of Wagner grade or disease progression in this 

context. 

These results are in contrast to some literature which imply the ability of IL-6 to predict diabetic foot progression (Qin 

et al., 2024; Wu et al., 2024). The clinical characteristics of the participants are of relevance to the interpretation of our 

results. Although age, BMI, duration of diabetes, sex, smoking status, hypertension, dyslipidemia, and the presence of 

peripheral neuropathy were similar between groups, diabetic nephropathy was more frequent among patients with 

diabetic foot, although this difference was not statistically significant. In the diabetic foot group, 68.3% had infection, 

33.3% had peripheral ischemia, 35.0% experienced progression during follow-up over 3-6 months, and 6.7% had to 

undergo amputation (Ding et al., 2026).  

These results highlight the clinically diverse nature of diabetic foot and reinforce that serum biomarkers cannot replace 

consideration of clinical parameters, pressure and pulse assessments, diabetic control, and existing severity 

classifications, but should be integrated into the overall clinical picture (Mureșan et al., 2023). 

The observation of higher HbA1c and fasting glucose levels in the diabetic foot group provides context; poor diabetic 

control increases the risk of impaired healing, poor infection control, micro- and macrovascular disease, and ongoing 

inflammatory activation. HbA1c was significantly higher in patients with diabetic foot (9.02 1.53%) versus controls 

(8.16 1.22%; P < 0.001). Therefore, the relationship between IL-6 and diabetic foot should not be interpreted as 

necessarily causal or independent of glycemic management. In future studies, multivariate analysis of several covariates 

including HbA1c, duration of diabetes, renal disease, neurological status, vascular findings, and other relevant 

parameters will help to determine whether IL-6 independently correlates with diabetic foot (Chen et al., 2026). 

 

6.  CONCLUSION 

 
The outcome of this research will analyze whether serum interleukin-6 (IL-6) has a significant association with the 

development and severity of diabetic foot disease in patients diagnosed with type 2 diabetes. The increase in IL-6 levels 

might show the increase of inflammation associated with the development of diabetic foot disease, according to its 

severity; therefore, the IL-6 biomarker may provide a very useful approach for identifying patients at risk for severe 

diabetic foot disorder. Combined with other indicators such as clinical examination, glycemic status, and traditional 

inflammatory markers, IL-6 might be a great help in determining patients' condition. Further research is needed, though, 

to conclude how predictive this blood test is in terms of diabetic foot progression and other complications. 

 

 

ACKNOWLEDGMENT  

 
The authors are thankful to Al-Wahda Hospital administration and medical staff for their support and co-operation 

during the whole study. The authors are thankful to all the patients who cooperated in this study. diabetic foot disorder. 

Combined with other indicators such as clinical examination, glycemic status, and traditional inflammatory markers, IL-

6 might be a great help in determining patients' condition. Further research is needed, though, to conclude how 

predictive this blood test is in terms of diabetic foot progression and other complications. 

 

 

 

 

 

 

 

 



 

 

 157 

Derna Academy Journal for Applied Sciences (DAJAS) - Legal Filing Number (2023-133), Email: Jas@lad.edu.ly 

 

 

7. REFERENCES 

Al-Sharoofi, Z. H., Alshammari, M. M., & Abdel Zaid, M. (2026). Diagnostic rating (value) of serum IL6, IL-17A, and 

TLR-2 levels for detecting infected diabetic foot. Egyptian Journal of Medical Microbiology, 35(1). 

 

Chen, H., Mei, S., Zhou, Y., & Dai, J. (2024). Systematic review and meta-analysis of the diagnostic accuracy of 

inflammatory markers for infected diabetic foot ulcer. Journal of Tissue Viability. 

 

Chen, H., Zhou, Y., & Dai, J. (2026). Association between three systemic inflammatory biomarkers and diabetic foot 

ulcer: A cross-sectional study and a clinical retrospective study. Mediators of Inflammation, 2026, 7709529. 

 

Chen, T., Yu, J., Wang, J., Chang, Q., & Qian, C. (2020). Elevated serum levels of Lp-PLA2 and IL-18 are associated 

with progression of diabetic foot ulcers. Clinical Laboratory, 66(10), 1961. 

 

Dharmadas, S., Kumar, H., Pillay, M., Sukumaran Mangalanandan, T., Vivek, L., Praveen, V. P., & Bal, A. (2024). 

Biomarkers for early detection of Charcot arthropathy: A prospective study on type 2 diabetes patients with severe 

neuropathy. Foot & Ankle International, 45(2), 175–178. 

 

Ding, S., Gong, Y., Song, M., Guo, Z., Sun, R., Liu, Y., & Ge, Z. (2026). Factors associated with the prognosis of 

diabetic foot ulcers treated with silver ion hydrogel dressings combined with negative pressure wound therapy and the 

construction of a risk prediction model: A study of two machine learning methods, LASSO and random forest 

algorithms. International Journal of Diabetes in Developing Countries, 1–15. 

 

Dmitriyeva, M., Kozhakhmetova, Z., Urazova, S., Kozhakhmetov, S., Turebayev, D., & Toleubayev, M. (2022). 

Inflammatory biomarkers as predictors of infected diabetic foot ulcer. Current Diabetes Reviews, 18(6), 4–11. 

 

Kaleli, S., Varim, C., Nalbant, A., Yazar, H., & Akdoğan, M. (2019). Interleukins as a marker of inflammation in 

diabetic foot syndrome and type 2 diabetes mellitus. Bezmialem Science. 

 

Korkmaz, P., Koçak, H., Onbaşı, K., Biçici, P., Özmen, A., Uyar, C., & Özatağ, D. M. (2018). The role of serum 

procalcitonin, interleukin-6, and fibrinogen levels in differential diagnosis of diabetic foot ulcer infection. Journal of 

Diabetes Research, 2018, 7104352. 

 

Lee, H., Brown, A., Torrence, G. M., Rothenberg, G. M., Girgis, C., Anwar, N., ... & Schmidt, B. M. (2026). 

Biomarkers in diabetic foot. Clinics in Podiatric Medicine and Surgery, 43(2), 195–209. 

 

Mitrea, A., Ștefan, A. G., Vladu, I. M., Clenciu, D., Stan, S. I., Efrem, I. C., ... & Țenea-Cojan, T. Ș. (2025). A 

composite score of insulin resistance and inflammation biomarkers for predicting lower limb complications in type 2 

diabetes mellitus. International Journal of Molecular Sciences, 26(24), 11859. 

 

Mohamed, A. A., Hussein, M. A. E., Hanna, I. N., Nashwan, A. J. J., Saleh, M., Wahed, W. Y. A., ... & Hafez, W. 

(2024). The potential impact and diagnostic value of inflammatory markers on diabetic foot progression in type II 

diabetes mellitus: A case–control study. Medicina Clínica, 162(9), e33–e39. 

 

Mohsin, S. M., & Al-Shekerchi, A. J. (2024). Evaluation of some immunological parameters associated with diabetic 

foot infection in Kerbala Governorate. Journal of Scientific Research in Medical and Biological Sciences, 5(3), 144–

159. 

 

Mureșan, A. V., Tomac, A., Opriș, D. R., Bandici, B. C., Coșarcă, C. M., Covalcic, D. C., ... & Tilinca, M. C. (2023). 

Inflammatory markers used as predictors of subclinical atherosclerosis in patients with diabetic polyneuropathy. Life, 

13(9), 1861. 

 

 

 

 



 

 

 158 

Derna Academy Journal for Applied Sciences (DAJAS) - Legal Filing Number (2023-133), Email: Jas@lad.edu.ly 

 

 

Pan, Z., Wang, X., Que, H., & Rong, J. (2025). Identification of risk factors for poor prognosis and analysis of their 

correlation with ulcer severity in diabetic foot patients undergoing digital subtraction angiography-guided intervention. 

Diabetes, Metabolic Syndrome and Obesity, 4803–4813. 

 

Pichu, S., Patel, B. M., Apparsundaram, S., & Goyal, R. K. (2017). Role of biomarkers in predicting diabetes 

complications with special reference to diabetic foot ulcers. Biomarkers in Medicine, 11(4), 377–388. 

 

Qin, Y., & Deng, S. (2025). Inflammation, diabetic foot and related treatments. Frontiers in Endocrinology, 16, 

1676621. 

Sangeeta, S., Siripuram, C., Konka, S., Vaithilingam, K., Periasamy, P., Velu, R. K., ... & Velu, K. (2025). Biomarkers of 

inflammation, oxidative stress, and endothelial dysfunction in early detection of diabetic foot ulcers. Cureus, 17(4). 

 

Serban, D., Papanas, N., Dascalu, A. M., Kempler, P., Raz, I., Rizvi, A. A., ... & Ovidiu Costea, D. (2024). Significance 

of neutrophil to lymphocyte ratio (NLR) and platelet lymphocyte ratio (PLR) in diabetic foot ulcer and potential new 

therapeutic targets. The International Journal of Lower Extremity Wounds, 23(2), 205–216. 

 

Shaikh, S. B., Varughese, A., Bhandary, Y., Ismail, H. M., Moosabba, M. S., & Nagane, N. S. (2026). Association of 

molecular biomarkers with disease severity in diabetic foot ulcers: A case control study. Genetics and Molecular 

Research. 

 

Wang, J., Yang, X., Zhou, T., Ma, H., Yuan, X., & Yan, S. (2025). Understanding risk factors and prognosis in diabetic 

foot ulcers. Open Life Sciences, 20(1), 20251137. 

 

Wang, S., Gao, L., Qin, X., Li, T., Wang, J., & Xie, H. (2025). The prognostic and diagnostic significance of 

inflammatory markers TNF-α, IL-6, and IFN-γ in evaluating disease severity in diabetic foot infection. Frontiers in 

Cellular and Infection Microbiology, 15, 1606612. 

 

Wu, J., Raju, B., Zha, P., Gong, H., Ren, Y., Li, Z., Chen, L., Liu, G., Chen, D., Wang, C., & Ran, X. (2023). 

Characteristics of inflammatory markers in diabetic foot patients and their relationship with prognosis of diabetic foot 

ulcers. Journal of Sichuan University (Medical Sciences), 54(6), 1233–1238. 

 

Yang, W., Cao, H., Lin, S., & Tian, F. (2025). Investigating serum NRF2 as a screening biomarker and potential 

therapeutic target in diabetic foot ulcers: A prospective observational study. European Journal of Medical Research, 

30(1), 841. 

 

Zhou, Y., Zhou, W., Guo, Y., & Hu, C. (2025). Correlation of wound prognosis with serum IL-6, ICAM-1 and sST2 in 

patients with diabetic foot and construction of a nomogram model. The International Journal of Lower Extremity 

Wounds, 15347346251345262. 


	1. INTRODUCTION
	2. METHOD
	4.  RESULT
	5.  DISCUSSION
	6.  CONCLUSION
	ACKNOWLEDGMENT
	7. REFERENCES

