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					ABSTRACT  

					Background: Interleukin-6 (IL-6) and D-dimer have been identified as potential biomarkers of the pathological processes  

					that lead to the progression of chronic kidney disease (CKD) in paediatric patients, including systemic inflammation and  

					coagulation abnormalities. This study aimed to evaluate IL-6 and D-dimer levels in paediatric CKD patients and assess  

					their associations with disease severity and clinical outcomes.  

					Method: A cross-sectional study was carried out at the Federal Teaching Hospital, Owerri, involving 120 paediatric  

					patients (aged 1–18 years) with CKD stages 2–5 or undergoing renal replacement therapy (RRT). IL-6 and D-dimer levels  

					were measured and correlated with mortality, disease progression, the need for RRT, and estimated glomerular filtration  

					rate (eGFR). Statistical analyses included ANOVA and correlation tests.  

					Result: The severity of CKD was positively correlated with IL-6 and D-dimer levels (p < 0.001). Disease progression (p  

					= 0.002), RRT requirement (p < 0.001), and mortality (p < 0.001) were all substantially correlated with higher biomarker  

					levels. There was a negative correlation between eGFR, D-dimer, and IL-6 (r = -0.45, p < 0.01). In children, poor clinical  

					outcomes and the advancement of chronic kidney disease are closely linked to elevated levels of IL-6 and D-dimer.  

					Conclusion: Regular tracking of these biomarkers could improve risk assessment and direct early intervention. To fully  

					understand their therapeutic implications and mechanistic role, more research is required.  
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					INTRODUCTION  

					Often linked with systemic inflammation and  

					coagulation abnormalities, chronic kidney disease  

					(CKD) and other renal diseases in paediatric patients  

					represent major worldwide health issues. These  

					disorders raise the risk of cardiovascular complications,  

					morbidity, and mortality in impacted children as well as  

					help kidney dysfunction to advance [1]. In CKD,  

					inflammation and coagulation are intimately related  

					pathophysiological processes whereby ongoing immune  

					complications, it is critical to assess these biomarkers in  

					local populations in order to inform clinical decision-  

					making and enhance patient outcomes.  

					Assessing IL-6 and D-dimer levels in paediatric renal  

					patients at the Federal Medical Centre, Owerri, and  

					evaluating their correlation with clinical outcomes are  

					the goals of this study. The results will help to develop  

					targeted treatment strategies and shed light on the role  

					of inflammatory and coagulatory markers in the  

					progression of paediatric renal disease.  

					activation causes endothelial dysfunction, vascular  

					[2,3]  

					damage, and thrombosis  

					.

					Improving disease  

					management and outcomes in young renal patients  

					depends on an awareness of these processes.  

					METHODS  

					A 12-month (between 14th January 2025 – 14th January  

					2026) cross-sectional study was carried out at the  

					Federal Teaching Hospital in Owerri. (Assessing  

					inflammatory and coagulation markers, particularly IL-6  

					and D-dimer levels, in paediatric renal patients and their  

					correlation with the severity of the disease and clinical  

					outcomes was the goal of the study.  

					One of the major inflammatory mediators is interleukin-  

					6 (IL-6), a strong pro-inflammatory cytokine that is  

					essential for immune regulation, haematopoiesis, and  

					acute-phase responses [4]. Children with CKD and  

					nephrotic syndrome have been found to have elevated  

					IL-6 levels, which contribute to tubulointerstitial  

					[5,6]  

					fibrosis, glomerular injury, and proteinuria  

					.

					Study Population: The study included children  

					between the ages of 1 and 18 who were receiving renal  

					replacement therapy (RRT) or had been diagnosed with  

					chronic kidney disease (CKD) stages 2–5. The Federal  

					Teaching Hospital in Owerri's Paediatric Nephrology  

					Unit served as the source of these patients. Additionally,  

					a control group of healthy children of the same age and  

					sex who did not have any known renal or systemic  

					inflammatory conditions was included.  

					Moreover, IL-6 stimulates the production of C-reactive  

					protein (CRP), fibrinogen, and other acute-phase  

					proteins in the liver, which exacerbates the inflammatory  

					state in their kidneys [7]  

					.

					At the same time, coagulation problems are common in  

					paediatric renal disease, as shown by decreased  

					fibrinolytic activity and elevated levels of pro-coagulant  

					factors like von Willebrand factor and fibrinogen [8]. A  

					byproduct of the breakdown of cross-linked fibrin, D-  

					dimer is a biomarker for fibrinolysis and thrombotic  

					activity [9]. A higher risk of thromboembolic events has  

					been linked to elevated D-dimer levels in paediatric renal  

					patients, especially in those with nephrotic syndrome,  

					end-stage renal disease (ESRD), and dialysis patients  

					Inclusion Criteria:  

					1. Children ages 1–18 who have been diagnosed with  

					stages 2–5 CKD or who are receiving RRT.  

					2.  

					Renal Patients who had spent at least three months  

					undergoing treatment at the facility.  

					3. The readiness of parents or legal guardians to obtain  

					children's assent and informed consent when  

					necessary.  

					Exclusion Criteria:  

					1. Patients with autoimmune diseases, recent surgeries,  

					acute infections, or cancers that may impact coagulation  

					[10,11]  

					.

					The interaction between inflammation and coagulation  

					highlights the need for early identification of biomarkers  

					like IL-6 and D-dimer to facilitate timely intervention  

					and reduce complications in paediatric renal patients.  

					Research has demonstrated that inflammation-driven  

					and  

					inflammation  

					markers.  

					endothelial  

					dysfunction,  

					in  

					combination  

					with  

					2. Children who have had immunosuppressive or  

					anticoagulant medication in the previous three months.  

					3. Patients with a history of recent trauma or any other  

					illness that could affect the study's parameters.  

					Data Collection: Age, sex, height, weight, and CKD  

					stage were among the demographic information  

					gathered. Additional clinical parameters documented  

					were blood pressure, the length of CKD, and the type of  

					treatment (dialysis or conservative management). Serum  

					hypercoagulability, accelerates vascular calcification and  

					atherosclerosis in children with chronic kidney disease  

					(CKD), drastically increasing their risk of cardiovascular  

					disease (CVD) [12,13]  

					.

					However, there is still a lack of information on paediatric  

					populations, especially in resource-constrained settings  

					like Nigeria, despite a wealth of research on coagulation  

					and inflammation markers in adult CKD patients. Given  

					the rising prevalence of paediatric renal disease and its  
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					IL-6 and D-dimer levels, kidney function  

					tests (serum creatinine, blood urea nitrogen, and  

					estimated glomerular filtration rate), and inflammatory  

					markers (C-reactive protein) were all part of the  

					laboratory evaluations. Hospital records and structured  

					case report forms were used to gather data.  

					provide an estimate of kidney function. The Schwartz  

					formula is given as:  

					eGFR (mL/min/1.73m²) = (k × Height in cm) / Serum  

					Creatinine (mg/dL)  

					where k is a constant that varies by age and sex:  

					a. 0.33 for preterm infants  

					Biomarkers: Serum levels of IL-6 (pg/mL) and D-  

					dimer (µg/mL) were measured to assess inflammatory  

					and coagulation activity in pediatric renal patients. These  

					biomarkers were analyzed using enzyme-linked  

					b. 0.45 for term infants to 1 year  

					c. 0.55 for children and adolescent females  

					d. 0.70 for adolescent males [14]  

					Subgroup Analysis: Patients were stratified by:  

					1. CKD stage (Stages 2–5)  

					immunosorbent  

					assay  

					(ELISA)  

					and  

					immunoturbidimetric methods, respectively.  

					2. Treatment modality (conservative vs. RRT)  

					3. Age groups: Infants (1 month–2 years),  

					children (2–12 years), and adolescents (12–18  

					years)  

					4. IL-6 and D-dimer levels (low vs. high based on  

					median values)  

					Clinical Outcomes: This study evaluated clinical  

					outcomes such as mortality, the need for renal  

					replacement therapy (RRT), and disease progression,  

					which was defined by worsening CKD stage. To  

					ascertain their prognostic significance in paediatric renal  

					patients, the association between IL-6 and D-dimer  

					levels and these clinical outcomes was examined.  

					Renal Function: Estimated glomerular filtration rate  

					(eGFR) was calculated using the Schwartz formula,  

					which is commonly used to assess renal function in  

					paediatric patients [14]. The formula incorporates serum  

					creatinine, height, and an age-specific constant to  

					5. Presence or absence of hypertension [5]  

					Statistical Analysis: Descriptive statistics were used for  

					baseline characteristics. One-way ANOVA assessed  

					differences in IL-6 and D-dimer levels across CKD  

					stages and clinical outcomes. Correlation analysis  

					evaluated relationships between IL-6, D-dimer, and  

					eGFR. A p-value < 0.05 was considered statistically  

					significant.  

					RESULTS  

					Table 1: Baseline Characteristics of the Study Population  

					Characteristic  

					Total Patients  

					Median Age (IQR)  

					Male Sex, n (%)  

					CKD Stage, n (%)  

					Stage 2  

					Stage 3  

					Stage 4  

					Stage 5/RRT  

					Value  

					120  

					8 years (4–14 years)  

					65 (54%)  

					25 (21%)  

					40 (33%)  

					35 (29%)  

					20 (17%)  

					120 paediatric renal patients, mostly male (54%), with a median age of 8 years were included in the study. The majority of  

					CKD cases were in Stage 3 (33%), followed by Stage 4 (29%), and Stage 2 (21%). Additionally, 17% of patients had end-  

					stage disease that required renal replacement therapy.  

					Table 2: IL-6 and D-Dimer Levels by CKD Stage  

					CKD Stage  

					IL-6 (pg/mL)  

					10.5 ± 2.0  

					15.0 ± 3.0  

					20.0 ± 4.0  

					25.0 ± 5.0  

					D-Dimer (µg/mL)  

					F-value p-value  

					Stage 2  

					Stage 3  

					0.50 ± 0.10  

					0.75 ± 0.15  

					1.00 ± 0.20  

					1.50 ± 0.30  

					-

					-

					12.34  

					10.56  

					8.45  

					<0.001  

					<0.001  

					<0.001  

					Stage 4  

					Stage 5/RRT  

					As the severity of CKD increased, so did IL-6 and D-dimer levels, with Stage 5/RRT showing the highest levels. Both IL-  

					6 (F = 12.34, p < 0.001) and D-dimer (F = 10.56, p < 0.001) showed significant differences across CKD stages per  

					ANOVA, suggesting a strong correlation between systemic inflammation/coagulation markers and the progression of  

					CKD.  
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					Table 3: Association Between IL-6, D-Dimer, and Clinical Outcomes  

					Outcome  

					IL-6 (pg/mL)  

					D-Dimer  

					(µg/mL)  

					1.10 ± 0.25  

					F-value  

					p-value  

					Disease  

					18.5 ± 3.5  

					8.12  

					0.002  

					Progression  

					Need for RRT  

					Mortality  

					22.0 ± 4.0  

					25.5 ± 5.5  

					1.30 ± 0.30  

					1.60 ± 0.35  

					10.23  

					12.45  

					<0.001  

					<0.001  

					Adverse clinical outcomes, such as disease progression, the need for RRT, and mortality, were strongly correlated with  

					elevated levels of IL-6 and D-dimer (p < 0.05 for all). ANOVA demonstrated that IL-6 (F = 8.12–12.45) and D-dimer (F  

					= 10.23–12.45) had significant differences across these outcomes, suggesting that they may be used as biomarkers for the  

					severity and prognosis of CKD patients.  

					Table 4: Correlation Between IL-6, D-Dimer, and eGFR  

					Parameter  

					IL-6 (pg/mL)  

					D-Miner (µg/mL)  

					Correlation Coefficient (r)  

					-0.45  

					-0.50  

					p-value  

					<0.01  

					<0.01  

					The progression of CKD may be linked to inflammation, coagulation, and declining renal function (lower eGFR), as  

					evidenced by the significant correlations between elevated IL-6 (r = -0.45, p < 0.01) and D-dimer (r = -0.50, p < 0.01).  

					The study found a significant correlation between the  

					need for RRT and elevated levels of IL-6 and D-dimer.  

					According to this research, these biomarkers may be  

					used to help develop early intervention strategies by  

					identifying patients who are more likely to develop end-  

					stage renal disease (ESRD). Clinicians may gain  

					important insights into when to start RRT and how to  

					best manage patients by keeping an eye on IL-6 and D-  

					dimer levels.  

					DISCUSSION  

					The results of this study highlight the strong correlations  

					between poor clinical outcomes and elevated levels of  

					D-dimer and interleukin-6 (IL-6), both of which showed  

					a progressive increase in proportion to the severity of  

					CKD stages, and their elevated levels were associated  

					with increased mortality rates, the need for renal  

					replacement therapy (RRT), and the progression of the  

					disease.  

					The prognostic significance of these biomarkers is  

					highlighted by the association between elevated levels of  

					IL-6 and D-dimer and higher mortality. In CKD  

					patients, elevated IL-6 has been found to be  

					independently associated with both overall and  

					cardiovascular mortality, indicating that it may play a  

					part in the aetiology of cardiovascular disorders in this  

					population. Likewise, high D-dimer levels have been  

					linked to poor cardiovascular outcomes, indicating a  

					hypercoagulable condition that could result in  

					The data showed that both IL-6 and D-dimer levels  

					increase significantly as CKD progresses from Stage 2 to  

					Stage 5/RRT, indicating that systemic inflammation and  

					coagulation activation worsen with deteriorating renal  

					function. High levels of IL-6 have been found to be  

					independently linked to higher mortality in CKD  

					patients, indicating its function as a predictor of poor  

					outcomes, and high levels of D-dimer, which is a  

					measure of increased coagulation activity, have been  

					found in CKD patients, indicating a prothrombotic state  

					that may lead to cardiovascular complications [15].  

					Rapid disease progression was more common in patients  

					with higher levels of D-dimer and IL-6. This supports  

					research showing that higher levels of IL-6 are  

					associated with a quicker course of diabetic kidney  

					disease, indicating that IL-6 may function as a non-  

					invasive biomarker for the development of CKD. The  

					correlation between elevated D-dimer levels and the  

					advancement of the disease emphasises the interaction  

					of coagulation, inflammation, and the deterioration of  

					thrombotic episodes [17]  

					.

					The important roles that inflammation and coagulation  

					play in the development of renal disease are highlighted  

					by the strong correlations found between IL-6, D-dimer,  

					and poor clinical outcomes in paediatric CKD patients.  

					According to these results, regular monitoring of IL-6  

					and D-dimer levels may be useful in risk stratification,  

					early detection of patients who are more likely to  

					experience rapid disease progression, the need for RRT,  

					and mortality. Targeting IL-6-mediated inflammatory  

					pathways may also present new therapeutic strategies to  

					renal function [16]  

					.
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					slow the progression of CKD and enhance  

					patient outcomes. The effectiveness of anti-  

					inflammatory treatments in this situation needs to be  

					investigated further.  
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					Strengths and Limitations of the Study  

					Disclosure in AI use: None  

					This study highlights a major clinical need in regional  

					pediatric medicine, focusing on how inflammation (IL-  

					6) and blood clotting (D-dimer) can drive kidney damage  

					in children. Conducting the research at a major tertiary  

					center like FUTHO provides a highly relevant, real-  

					world patient sample that could improve early diagnosis  

					where traditional tests fail and also portray the roles of  

					inflammation in causing renal issues in children.  

					However, the findings are limited by being a single-  

					center study with a likely small sample size due to  

					funding. Additionally, interpreting the data is tricky, as  

					common local conditions like malaria or systemic  

					infections can independently spike these exact same  

					biomarkers.  
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