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Abstract 

Background:  
Chronic kidney disease (CKD) is associated with chronic inflammation and progressive deterioration of renal function. 

Procalcitonin, traditionally used as a marker of bacterial infection, has been reported to be elevated in CKD patients even in 

the absence of infection. 

 

Objectives:  
To evaluate the association between serum procalcitonin levels and the severity and progression of chronic kidney disease. 

 
Methods:  
This retrospective observational study was conducted at Naraina Hospital & Research Center, Uttar Pradesh, India, over one 

year. Medical records of 200 adult CKD patients were reviewed. Patients with acute infections, sepsis, dialysis dependency, 

renal transplantation, or incomplete records were excluded. CKD staging was determined using the estimated glomerular 

filtration rate (eGFR). Associations between procalcitonin levels, CKD stage, and disease progression were analyzed using 

ANOVA, independent t-test, and Pearson correlation analysis. 

 
Results:  
Mean procalcitonin levels increased significantly across CKD stages, from 0.08±0.03 ng/mL in stages 1–2 to 0.85±0.26 

ng/mL in stage 5 (p<0.001). Patients with CKD stage progression had significantly higher procalcitonin levels compared 

with patients without progression (0.64±0.21 vs. 0.22±0.10 ng/mL; p<0.001). Procalcitonin demonstrated a significant 

negative correlation with eGFR (r=-0.71, p<0.001) and a positive correlation with serum creatinine (r=0.68, p<0.001). 

 

Conclusion:  
Serum procalcitonin levels increase significantly with advancing CKD stage and are associated with disease progression. 

Elevated procalcitonin may reflect chronic inflammation and impaired renal clearance rather than infection alone. 

 

Recommendation:  
Procalcitonin should be interpreted cautiously in CKD patients and may be considered as an adjunct biomarker for 

monitoring disease severity and progression. Prospective multicenter studies are recommended to validate its prognostic 

utility. 
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INTRODUCTION 
Chronic kidney disease (CKD) is a progressive and 

irreversible condition characterized by a gradual decline in 

renal function over time. It represents a major public health 

challenge worldwide due to its increasing prevalence, 

association with significant morbidity and mortality, and 

substantial economic burden on healthcare systems. CKD is 

commonly staged based on estimated glomerular filtration 

rate (eGFR), with advancing stages reflecting worsening 

renal function and higher risk of complications. Early 

identification of factors associated with disease progression 

is critical, as timely intervention can delay progression to 

end-stage renal disease and reduce cardiovascular and 

infectious complications [1]. 

Inflammation has emerged as a central mechanism in the 

pathogenesis and progression of CKD. Patients with CKD 

frequently exhibit a chronic low-grade inflammatory state, 

which contributes to endothelial dysfunction, accelerated 

atherosclerosis, protein-energy wasting, and increased 

susceptibility to infections. This inflammatory milieu is not 

only a consequence of declining renal function but also a 

driver of disease progression. As CKD advances, reduced 

renal clearance of inflammatory mediators, oxidative stress, 

and immune dysregulation further amplify systemic 

inflammation, creating a vicious cycle that accelerates renal 

damage [2]. 

Among the various inflammatory biomarkers studied in 

CKD, procalcitonin has gained increasing attention. 

Traditionally recognized as a marker of bacterial infection 

and sepsis, procalcitonin levels are now known to be 

influenced by non-infectious inflammatory states, including 

renal dysfunction. Understanding the role of procalcitonin 

beyond acute infection, particularly its association with 

CKD staging and progression, may provide valuable insight 

into disease monitoring and risk stratification. 

 

Chronic Kidney Disease Progression and the 
Role of Inflammation 
The progression of CKD is influenced by multiple factors, 

including underlying etiology, hypertension, diabetes 

mellitus, proteinuria, and recurrent infections. In recent 

years, chronic inflammation has been increasingly 

recognized as an independent predictor of CKD progression. 

Elevated inflammatory markers have been associated with 

faster decline in eGFR, increased hospitalization, and higher 

mortality rates in CKD patients [3]. 

Inflammation contributes to CKD progression through 

several mechanisms. Pro-inflammatory cytokines promote 

glomerular and tubular injury, stimulate fibrotic pathways, 

and impair endothelial function. Persistent inflammation 

also enhances oxidative stress, leading to cellular damage 

and apoptosis within renal tissue. As kidney function 

deteriorates, the clearance of inflammatory mediators is 

reduced, resulting in sustained elevation of circulating 

inflammatory markers. This chronic inflammatory state is 

particularly pronounced in advanced stages of CKD and is 

associated with poor clinical outcomes. 

Traditional inflammatory markers such as C-reactive 

protein and erythrocyte sedimentation rate have been widely 

studied in CKD. However, these markers lack specificity 

and may be influenced by a variety of non-renal factors. 

There is a growing need for biomarkers that can more 

accurately reflect the inflammatory burden associated with 

renal dysfunction and provide prognostic information 

regarding disease progression. 

 

Procalcitonin as a Biomarker in Renal 
Dysfunction 
Procalcitonin is a 116-amino-acid precursor of the hormone 

calcitonin and is normally produced in negligible amounts 

by thyroid C cells. Under physiological conditions, 

circulating procalcitonin levels remain low. However, 

during systemic bacterial infections and inflammatory states, 

procalcitonin is produced by various extrathyroidal tissues 

and released into the circulation. Because of its rapid rise 

and relative specificity for bacterial infections, procalcitonin 

has been widely used as a diagnostic and prognostic marker 

in sepsis and severe infections [4]. 

In patients with chronic kidney disease, elevated 

procalcitonin levels have been observed even in the absence 

of overt infection. This elevation is thought to result from a 

combination of increased systemic inflammation and 

reduced renal clearance. As kidney function declines, the 

metabolism and elimination of procalcitonin may be 

impaired, leading to accumulation in the circulation. 

Additionally, CKD-associated inflammatory stimuli may 

trigger increased procalcitonin production independent of 

infection. 

Several studies have reported higher baseline procalcitonin 

levels in patients with advanced CKD compared with those 

in earlier stages or with normal renal function. Importantly, 

these elevations may correlate with disease severity and 

inflammatory burden rather than acute infectious processes 

alone. This raises important clinical questions regarding the 
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interpretation of procalcitonin levels in CKD patients and 

their potential role as indicators of disease progression rather 

than solely markers of infection [5]. 

 
Rationale for Studying Procalcitonin in CKD 

Staging Progression 
Given the complex interplay between inflammation and 

renal dysfunction, there is growing interest in evaluating 

procalcitonin as a biomarker in CKD beyond its traditional 

infectious indications. If procalcitonin levels are shown to 

correlate with CKD staging and progression, they could 

serve as a useful adjunct in risk stratification and monitoring 

of patients with chronic kidney disease. 

Retrospective analyses provide an opportunity to evaluate 

real-world data across a broad patient population and assess 

associations between laboratory parameters and disease 

severity. In tertiary care settings such as Naraina Hospital & 

Research Center, CKD patients frequently present across all 

stages of disease, often with multiple comorbidities. 

Understanding the relationship between procalcitonin levels 

and CKD staging in such a population may help clarify 

whether elevated procalcitonin reflects progressive renal 

dysfunction, heightened inflammatory activity, or both. 

Furthermore, distinguishing infection-related procalcitonin 

elevation from CKD-related elevation has important clinical 

implications. Misinterpretation of elevated procalcitonin 

levels may lead to unnecessary antibiotic use, increased 

healthcare costs, and antimicrobial resistance. Conversely, 

recognizing procalcitonin as a marker of disease progression 

could enhance clinical decision-making and prompt closer 

monitoring of high-risk patients. 

In this context, the present retrospective study was 

undertaken to evaluate the role of procalcitonin levels in the 

progression of CKD staging. By analyzing procalcitonin 

values across different stages of chronic kidney disease over 

one year in a cohort of 200 patients, this study aims to 

explore the association between procalcitonin levels and 

CKD severity. The findings may contribute to improved 

understanding of inflammatory biomarkers in CKD and 

support more nuanced interpretation of procalcitonin levels 

in patients with chronic renal dysfunction [6]. 

 
MATERIALS AND METHODS 

Study Design and Setting 
This retrospective observational study was conducted at 

Naraina Hospital & Research Center, Agra, Uttar Pradesh, 

India, a tertiary-care multispecialty teaching hospital 

providing nephrology, internal medicine, surgery, critical 

care, emergency, and diagnostic services to patients from 

Agra and neighboring districts. The study reviewed medical 

records from January 2024 to December 2024. 

 
Participants selection  
A consecutive sampling method was employed. All eligible 

CKD patients meeting the inclusion criteria during the study 

period were included until the required sample size was 

achieved. 

 

Study Population and Sample Size 
A total of 200 patients diagnosed with chronic kidney 

disease were included in the study. Patients were identified 

from hospital medical records, including inpatient and 

outpatient databases, during the study period. CKD 

diagnosis was based on documented evidence of reduced 

kidney function persisting for at least three months, as 

indicated by estimated glomerular filtration rate (eGFR) 

measurements. 

Adult patients aged 18 years and above with available 

records of serum procalcitonin levels and renal function 

parameters were considered eligible for inclusion. Patients 

were included across all stages of CKD, allowing evaluation 

of procalcitonin levels in relation to disease severity and 

staging progression. 

Sample size was calculated using Cochran's formula: 

n = Z²P(1−P)/d² 

Assuming a prevalence of elevated procalcitonin among 

CKD patients of 15%, 95% confidence level, and 5% 

precision, the minimum required sample size was 196. To 

improve statistical power, 200 patients were included. 

 
Inclusion and Exclusion Criteria 
Inclusion criteria consisted of patients with a confirmed 

diagnosis of chronic kidney disease, documented CKD 

staging based on eGFR, and at least one recorded serum 

procalcitonin measurement during the study period. Patients 

with sufficient laboratory and clinical data to assess disease 

stage and inflammatory status were included. 

Exclusion criteria included patients with acute kidney injury, 

renal transplant recipients, and those undergoing dialysis at 

the time of data collection. Patients with documented acute 

bacterial infections, sepsis, recent major surgery, trauma, or 

inflammatory conditions that could significantly elevate 

procalcitonin levels were excluded to minimize 
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confounding. Records with incomplete laboratory data or 

missing key variables were also excluded from analysis. 

 
Data Collection and Variables 
Patient data were extracted from hospital records using a 

structured data collection format. Demographic variables 

included age and sex. Clinical data collected included the 

underlying etiology of CKD, comorbid conditions such as 

diabetes mellitus and hypertension, and documented CKD 

stage at the time of procalcitonin measurement. 

Renal function parameters included serum creatinine levels 

and estimated glomerular filtration rate, calculated using 

standard equations as documented in patient records. CKD 

staging was categorized according to established staging 

criteria based on eGFR values. Progression of CKD staging 

was assessed by comparing documented CKD stages over 

the study period, where follow-up data were available. 

Serum procalcitonin levels were recorded as measured in the 

hospital’s central diagnostic laboratory. Procalcitonin 

measurements were performed using standardized 

immunoassay techniques as part of routine clinical 

evaluation. The timing of procalcitonin testing in relation to 

renal function assessment was noted wherever available. 

 

Assessment of CKD Staging Progression 
CKD staging progression was defined as advancement to a 

higher CKD stage during the study period, based on 

documented changes in eGFR. Patients were categorized 

into groups based on CKD stage at baseline. For patients 

with serial renal function assessments, changes in staging 

were documented and analyzed. Procalcitonin levels were 

evaluated across different CKD stages to assess their 

association with disease severity. Mean and median 

procalcitonin values were compared between CKD stages. 

In patients with available longitudinal data, changes in 

procalcitonin levels were correlated with progression or 

stability of CKD staging. 

 

Bias Control  
Patients with documented infections, sepsis, recent surgery, 

trauma, or inflammatory disorders were excluded to 

minimize confounding. Standardized data extraction forms 

were used, and records with missing key variables were 

excluded to reduce information bias. 

 

Statistical Analysis 
Statistical analysis was performed using SPSS version 26.0. 

Continuous variables were expressed as mean ± standard 

deviation, and categorical variables as frequencies and 

percentages. Comparison of procalcitonin levels among 

CKD stages was performed using one-way ANOVA. An 

independent sample t-test was used to compare progression 

and non-progression groups. Pearson correlation analysis 

assessed relationships between procalcitonin, eGFR, and 

serum creatinine. A p-value <0.05 was considered 

statistically significant. 

 
Ethical Considerations 
As this was a retrospective study based on a review of 

existing medical records, no direct patient interaction was 

involved. Patient identifiers were removed before data 

analysis to ensure confidentiality. The study was conducted 

in accordance with ethical standards for research involving 

human data, and institutional guidelines were followed 

throughout the study process. 

 

RESULTS 
A total of 200 patients with chronic kidney disease (CKD) 

were included in the retrospective analysis. The mean age of 

the study population was 56.8 ± 13.2 years, with males 

accounting for 63.0% (n=126) of participants. Hypertension 

(71.0%) and diabetes mellitus (54.0%) were the most 

common comorbidities. The mean serum creatinine level 

was 3.12 ± 1.58 mg/dL, while the mean estimated 

glomerular filtration rate (eGFR) was 38.4 ± 22.7 

mL/min/1.73m².
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Table 1. Baseline Characteristics of Study Participants (n=200) 

Variable Value 

Age (years) 56.8 ± 13.2 

Male 126 (63.0%) 

Female 74 (37.0%) 

Hypertension 142 (71.0%) 

Diabetes Mellitus 108 (54.0%) 

Diabetic Nephropathy 82 (41.0%) 

Hypertensive Nephropathy 64 (32.0%) 

Other Causes of CKD 54 (27.0%) 

Serum Creatinine (mg/dL) 3.12 ± 1.58 

eGFR (mL/min/1.73m²) 38.4 ± 22.7 

 
Distribution of CKD Stages 
Patients were distributed across all stages of CKD. Stage 3 

CKD constituted the largest proportion of the study 

population (36.0%), followed by Stage 4 (28.0%), Stage 1–

2 (19.0%), and Stage 5 (17.0%). The distribution of patients 

across CKD stages was statistically significant (χ² = 18.42, 

p < 0.001), indicating a predominance of moderate-to-severe 

disease within the study cohort. 

 

Table 2. Distribution of Patients According to CKD Stage 

CKD Stage Number of Patients (n) Percentage (%) 

Stage 1–2 38 19.0 

Stage 3 72 36.0 

Stage 4 56 28.0 

Stage 5 34 17.0 

Total 200 100 

 

Procalcitonin Levels Across CKD Stages 
Mean serum procalcitonin levels increased progressively 

with advancing CKD stage. Patients with Stage 1–2 CKD 

demonstrated the lowest mean procalcitonin concentration 

(0.08 ± 0.03 ng/mL), whereas patients with Stage 5 CKD 

exhibited the highest levels (0.85 ± 0.26 ng/mL). One-way 

analysis of variance (ANOVA) revealed a statistically 

significant difference in procalcitonin levels among CKD 

stages (F = 82.71, p < 0.001). 

Figure 1 illustrates the trend of increasing mean 

procalcitonin levels across CKD stages. The rise in 

procalcitonin appeared proportional to the severity of renal 

dysfunction, suggesting a strong association between 

declining kidney function and elevated procalcitonin levels, 

even in the absence of documented infection. 
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Figure 1: Mean Procalcitonin Levels Across CKD Stages 

 

Table 3. Comparison of Procalcitonin Levels Across CKD Stages 

CKD Stage Number of Patients (n) Mean Procalcitonin (ng/mL) 

Stage 1–2 38 0.08 ± 0.03 

Stage 3 72 0.18 ± 0.06 

Stage 4 56 0.42 ± 0.14 

Stage 5 34 0.85 ± 0.26 

ANOVA: F = 82.71, p < 0.001 

 

The results demonstrate a significant upward trend in serum 

procalcitonin concentrations with deterioration of renal 

function. 

 

Association Between Procalcitonin Levels and 
CKD Stage Progression 
During the one-year study period, 78 patients (39.0%) 

exhibited progression to a more advanced CKD stage, while 

122 patients (61.0%) remained stable. Mean procalcitonin 

levels were significantly higher among patients who 

experienced CKD progression compared with those whose 

disease remained stable (0.64 ± 0.21 ng/mL vs. 0.22 ± 0.10 

ng/mL). An independent sample t-test demonstrated a 

highly significant difference between the two groups (t = 

17.34, p < 0.001). 

Figure 2 depicts the comparison of mean procalcitonin 

levels between patients with and without CKD stage 

progression. The difference between the two groups 

suggests that elevated procalcitonin levels may be 

associated with ongoing inflammatory activity contributing 

to disease advancement. 
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Figure 2: Procalcitonin Levels and CKD Stage Progression 

 

Table 4. Association Between Procalcitonin Levels and CKD Stage Progression 

Progression Status Number of Patients (n) Mean Procalcitonin (ng/mL) 

No Progression 122 0.22 ± 0.10 

CKD Progression 78 0.64 ± 0.21 

Independent t-test: t = 17.34, p < 0.001 

 

Patients with elevated procalcitonin levels were 

significantly more likely to demonstrate CKD progression 

during follow-up. 

 

Correlation Between Procalcitonin and Renal 
Function Parameters 

Pearson correlation analysis demonstrated a strong negative 

correlation between serum procalcitonin levels and eGFR (r 

= -0.71, p < 0.001), indicating that higher procalcitonin 

concentrations were associated with poorer renal function. 

Conversely, a strong positive correlation was observed 

between serum procalcitonin and serum creatinine levels (r 

= 0.68, p < 0.001). 

 
Table 5. Correlation of Procalcitonin with Renal Function Parameters 

Variable Correlation Coefficient (r) p-value 

eGFR -0.71 <0.001 

Serum Creatinine 0.68 <0.001 

 

These findings suggest that increasing procalcitonin levels 

are closely associated with declining renal function and 

worsening disease severity. 

 

 
 

DISCUSSION 
The present study demonstrated a significant increase in 

serum procalcitonin levels with advancing CKD stage 

(F=82.71, p<0.001). Patients with CKD progression had 

significantly higher procalcitonin concentrations than those 

without progression (0.64±0.21 vs. 0.22±0.10 ng/mL; 
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p<0.001). Furthermore, procalcitonin showed a strong 

inverse correlation with eGFR (r=-0.71, p<0.001). 

This retrospective study evaluated the role of serum 

procalcitonin levels in relation to chronic kidney disease 

staging and progression over a one-year period in patients 

attending a tertiary care center. The findings demonstrate a 

clear and progressive increase in procalcitonin levels with 

advancing stages of CKD and significantly higher levels 

among patients who exhibited progression in CKD staging. 

These observations support the concept that procalcitonin 

elevation in CKD is not solely related to infection but may 

reflect underlying inflammatory activity and reduced renal 

clearance associated with disease progression. 

 

Procalcitonin Levels and Severity of Chronic 
Kidney Disease 
One of the key findings of this study is the stepwise increase 

in serum procalcitonin levels with advancing CKD stage. 

Patients in early stages of CKD demonstrated relatively low 

procalcitonin levels, while those in advanced stages showed 

markedly elevated values. This trend suggests a strong 

association between declining renal function and 

accumulation of procalcitonin in the circulation. 

Several mechanisms may explain this relationship. As 

kidney function deteriorates, the renal clearance of 

procalcitonin is reduced, leading to its accumulation. 

Additionally, advanced CKD is characterized by persistent 

low-grade inflammation driven by uremic toxins, oxidative 

stress, endothelial dysfunction, and immune dysregulation. 

These factors may stimulate increased production of 

procalcitonin independent of infection. Similar observations 

have been reported in previous studies, where elevated 

baseline procalcitonin levels were noted in patients with 

advanced CKD even in the absence of overt sepsis or 

bacterial infection [7]. 

The progressive rise in procalcitonin across CKD stages 

observed in this study suggests that procalcitonin may serve 

as a marker of disease severity rather than a binary indicator 

of infection in this population. This finding has important 

clinical implications, particularly in advanced CKD 

patients, where elevated procalcitonin levels may be 

misinterpreted as evidence of infection. 

 
Association Between Procalcitonin and CKD 

Stage Progression 
Another important observation from this study is the 

significantly higher procalcitonin levels in patients who 

demonstrated progression of CKD staging during the study 

period compared with those whose disease remained stable. 

This association suggests that procalcitonin may be linked 

not only to static disease severity but also to dynamic disease 

progression. 

Chronic inflammation is a well-recognized driver of CKD 

progression. Pro-inflammatory cytokines promote 

glomerulosclerosis, tubular injury, and interstitial fibrosis, 

leading to irreversible loss of nephron mass. Elevated 

procalcitonin levels may reflect heightened inflammatory 

activity that accelerates these pathological processes. The 

higher procalcitonin concentrations observed in patients 

with CKD progression in this study support the hypothesis 

that inflammatory burden plays a key role in advancing renal 

dysfunction [8]. While causality cannot be established due 

to the retrospective design, the observed association raises 

the possibility that procalcitonin could serve as a surrogate 

marker for identifying patients at higher risk of CKD 

progression. Such patients may benefit from closer 

monitoring and more aggressive management of modifiable 

risk factors. 

 

Interpretation of Procalcitonin in CKD 
Without Infection 
Procalcitonin is widely used as a biomarker for bacterial 

infection and sepsis; however, its interpretation in CKD 

patients is challenging. Elevated procalcitonin levels in the 

absence of infection may lead to unnecessary antibiotic 

administration, increased healthcare costs, and contribute to 

antimicrobial resistance. The findings of this study highlight 

the need for cautious interpretation of procalcitonin values 

in patients with renal dysfunction. 

In advanced CKD, baseline procalcitonin levels may exceed 

conventional cut-off values used to indicate infection in the 

general population. This elevation reflects reduced renal 

clearance and chronic inflammatory activation rather than 

acute bacterial infection. Previous studies have emphasized 

the importance of adjusting diagnostic thresholds or 

interpreting procalcitonin levels in conjunction with clinical 

findings and other inflammatory markers in patients with 

CKD [9]. The present study reinforces the concept that 

elevated procalcitonin in CKD should not automatically be 

equated with infection. Clinicians should consider CKD 

stage, trend of procalcitonin levels, and the overall clinical 

context when making diagnostic and therapeutic decisions. 
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Clinical Implications in Tertiary Care Practice 
The findings of this study have significant implications for 

clinical practice in tertiary care settings, where CKD 

patients frequently present with advanced disease and 

multiple comorbidities. Understanding the relationship 

between procalcitonin levels and CKD staging can aid 

clinicians in differentiating inflammation related to renal 

dysfunction from true infectious processes. 

Incorporating procalcitonin trends rather than single 

absolute values may enhance its utility in CKD patients. 

Rising procalcitonin levels over time in the absence of 

infection may signal worsening inflammatory burden and 

potential disease progression. This could prompt clinicians 

to intensify management of contributing factors such as poor 

blood pressure control, glycemic dysregulation, or ongoing 

proteinuria. Furthermore, recognizing procalcitonin as a 

marker associated with CKD progression may help refine 

risk stratification strategies. Patients with persistently 

elevated procalcitonin levels may represent a subgroup at 

higher risk for rapid decline in renal function and adverse 

outcomes, warranting closer follow-up and early nephrology 

intervention [10]. 

 
Limitations and Directions for Future 

Research 
Despite its strengths, including a sizable sample and 

representation across all CKD stages, this study has several 

limitations. The retrospective design limits the ability to 

establish temporal or causal relationships between 

procalcitonin elevation and CKD progression. In addition, 

residual confounding from subclinical infections or 

unmeasured inflammatory conditions cannot be entirely 

excluded. The study relied on single or limited procalcitonin 

measurements rather than serial assessments in all patients, 

which may limit evaluation of longitudinal trends. 

Moreover, inflammatory markers such as C-reactive protein 

or interleukin levels were not uniformly available for 

comparison, which could have strengthened the 

interpretation of the inflammatory component. 

Future prospective studies with serial procalcitonin 

measurements and longer follow-up durations are needed to 

better elucidate the role of procalcitonin in predicting CKD 

progression. Integration of procalcitonin with other 

inflammatory and fibrosis biomarkers may provide a more 

comprehensive risk assessment model. Additionally, 

defining CKD-specific reference ranges for procalcitonin 

could improve its clinical utility and reduce 

misinterpretation in this patient population [11,12]. 

 
Overall Interpretation 
In summary, this study demonstrates that serum 

procalcitonin levels increase progressively with advancing 

stages of chronic kidney disease and are significantly higher 

in patients who experience CKD stage progression. These 

findings suggest that procalcitonin reflects the inflammatory 

and metabolic burden associated with declining renal 

function rather than infection alone. Careful interpretation 

of procalcitonin levels in CKD patients is essential to avoid 

diagnostic errors and to harness its potential role as a marker 

of disease severity and progression. 

 

Generalizability 
The study included patients across all CKD stages from a 

tertiary-care center, improving applicability to similar 

hospital-based CKD populations. However, findings should 

be interpreted cautiously when extrapolating to community 

settings or different geographic regions due to the single-

center retrospective design. 

 

Recommendation 
Routine interpretation of procalcitonin in CKD patients 

should consider renal function status and CKD stage. Serial 

monitoring may assist in identifying patients at risk of 

disease progression. Large prospective multicenter studies 

are required to establish CKD-specific procalcitonin 

reference ranges and prognostic thresholds. 

 
Abbreviation Full Form  
CKD Chronic Kidney Disease  

eGFR Estimated Glomerular Filtration Rate  

PCT Procalcitonin  

IEC Institutional Ethics Committee  

SPSS Statistical Package for the Social Sciences  
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CONCLUSION 
This retrospective study highlights the significant 

association between serum procalcitonin levels and both the 

severity and progression of chronic kidney disease in 

patients managed at a tertiary care center. The findings 

demonstrate a clear and progressive rise in procalcitonin 

levels with advancing stages of CKD, as well as 

significantly higher levels among patients who exhibited 

progression in CKD staging over the study period. These 

observations suggest that procalcitonin elevation in CKD is 

not solely indicative of acute bacterial infection but may 

reflect underlying chronic inflammation and reduced renal 

clearance associated with worsening renal function. 

Recognizing this distinction is particularly important in 

advanced CKD, where misinterpretation of elevated 

procalcitonin levels may lead to unnecessary antimicrobial 

therapy. The association between higher procalcitonin levels 

and CKD stage progression further supports the role of 

inflammation as a key driver of renal disease advancement. 

From a clinical perspective, procalcitonin may serve as a 

useful adjunct biomarker for risk stratification and 

monitoring of patients with CKD when interpreted in 

conjunction with clinical findings and renal function 

parameters. However, its use should be cautious and 

contextual, especially in the absence of overt infection. 

Although the retrospective design and limited availability of 

serial measurements restrict causal inference, the study 

provides valuable real-world evidence from a tertiary care 

setting. Future prospective studies with larger cohorts, serial 

biomarker assessment, and longer follow-up are warranted 

to clarify the prognostic utility of procalcitonin and to 

establish CKD-specific interpretive thresholds. Overall, the 

findings emphasize the potential role of procalcitonin as a 

marker of disease severity and progression in chronic kidney 

disease, underscoring the need for careful interpretation and 

further investigation. 
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