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Objective: This study evaluated the accuracy of estimated glomerular filtration
rate in diagnosing chronic kidney disease. It compared estimated glomerular
filtration rate with serum creatinine levels in local patients.Methodology: This
cross-sectional study was conducted in two medical hospitals in Baluchistan from
March 2024 to February 2025. Adults with symptoms of chronic kidney disease
were included. Written informed consent was taken. Serum creatinine was
measured using an automated analyzer. Estimated glomerular filtration rate was
calculated using a standard formula. The data were analyzed using statistical
software. Sensitivity, specificity, and predictive values were calculated. The
findings of estimated glomerular filtration rate were compared with serum
creatinine. A p-value less than 0.05 was considered significant. Results: Of 257
participants (mean age 52.8 ± 14.6 years), 143 (55.6%) were male and 114 (44.4%)
female. Common complaints included fatigue (68.5%), edema (48.2%), and low
urine output (30.7%). Hypertension and diabetes were present in 137 (53.3%) and
114 (44.4%), respectively. Mean symptom duration was 9.3 weeks. Average BP
was 144.7/91.2 mmHg; creatinine 2.1 mg/dL, BUN 36.4 mg/dL, and eGFR
52.7 mL/min/1.73 m². CKD stages G3a–G5 occurred in 187 (72.8%). Only 42
(16.3%) had negative urine protein. eGFR outperformed creatinine in detecting
CKD in 198 (77%) cases, supporting its role in earlier identification and more
accurate classification of renal dysfunction.Conclusion: Estimated glomerular
filtration rate showed better diagnostic performance than serum creatinine. It
detected early-stage chronic kidney disease more accurately and helped improve
disease staging and treatment decisions.
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INTRODUCTION
Chronic Kidney Disease (CKD) is a major global health problem. It affects around 10% of the
world’s population. Most patients remain undiagnosed until the disease reaches advanced
stages.1 This delay in diagnosis leads to severe complications and increases the burden on
healthcare systems. Early detection of CKD is very important. It allows timely intervention
and slows down disease progression.1

CKD leads to many serious health issues. It increases the risk of heart disease, stroke,
and early death. It causes poor quality of life, repeated hospital visits, and high treatment costs.
In low- and middle-income countries, the burden is even greater. Many patients are diagnosed
only when dialysis or kidney transplant is required and condition is called End Stage Renal
Disease (ESRD).3 In Pakistan, the estimated prevalence of CKD ranges from 12% to 15%.
Diabetes and hypertension are the most common causes. Other risk factors include kidney
infections, nephrotoxic drugs, kidney stones, and family history of kidney disease. Most
patients in Pakistan present late with advanced disease, which makes treatment more difficult
and expensive.4

Traditionally, CKD is diagnosed using serum creatinine levels and urine tests. However,
serum creatinine is not a perfect marker. It is affected by age, gender, muscle mass, diet, and
hydration status. Two individuals with the same level of kidney function can have different
serum creatinine levels. This makes it difficult to detect early kidney damage.5
Estimated Glomerular Filtration Rate (eGFR) gives a better estimate of kidney function. It is
calculated from serum creatinine using formulas CKD openEPI equations.6 The formulas
consider factors such as age, sex, and body size. The eGFR helps detect kidney dysfunction at
earlier stages. It is widely recommended for CKD screening and monitoring. It also helps in
staging the disease and guiding treatment.5-7

Many international studies have shown that eGFR is more accurate than serum
creatinine alone. It improves the detection of CKD, especially in early stages. It also helps
monitor disease progression and evaluate response to treatment.8 In many developed countries,
eGFR is routinely reported along with serum creatinine. However, in Pakistan, especially in
underdeveloped areas like Baluchistan, its use remains limited. Most health facilities still rely
on creatinine alone, and eGFR is not commonly calculated.9

There is a clear gap in local data regarding the use of eGFR in CKD detection. This
study aims to evaluate the diagnostic value of eGFR in our population. It will compare eGFR
with traditional markers to assess its accuracy. The findings will help improve early detection,
guide better management, and reduce complications related to CKD in our region.10
MATERIALS AND METHODS
This cross-sectional study was carried out in the Medicine Department of two medical
institutions, Bolan Medical College and Jhalawan Medical College Hospitals from March 2024
to February 2025. Both institutions are located in Baluchistan, Pakistan. The study was carried
out in both outpatient and inpatient settings. Patients presenting with symptoms suggestive of
CKD were included. The study period was one year. Approval for the study was obtained from
the Institutional Review Board (IRB) of Bolan University of Medical and Health Sciences, prior
to its commencement. IRB Approval number was 1173 BUMHS/IRB/24, Dated: 15-02-2024
(Annexure-I).
The ethical approval ensured that the rights, privacy, and safety of the participants were
protected. Written informed consent was obtained from each participant before enrollment.
The consent form is attached as Annexure-II. Participants were briefed about the objectives,
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methods, and their right to withdraw at any time. Confidentiality of patient information was
maintained throughout the study. Each participant was assigned a unique study code. No
identifying personal data were entered in the final database.

The sample size was calculated using the OpenEpi sample size calculator. The expected
prevalence of CKD was taken as 39.3% based on literature.5 A 5% margin of error and a 95%
confidence interval were applied. The calculated sample size was 257 participants. The
sampling technique used was non-probability consecutive sampling. All eligible patients
presenting during the study period and meeting the inclusion criteria were selected until the
required sample size was reached.

Inclusion criteria included adults aged 18 years or older of either gender. Participants
needed to have signs and symptoms suggestive of CKD, such as fatigue, swelling of feet, or
changes in urine volume or color. Both indoor and outdoor patients were included. No patient
was excluded based on ethnicity or socioeconomic background. The exclusion criteria were
strictly followed. Patients with acute kidney injury, those on dialysis, pregnant women, and
those suffering from muscle-wasting diseases such as muscular dystrophy were excluded. These
conditions could alter serum creatinine levels and eGFR values, affecting the study outcome.
After taking informed consent, a complete history was recorded. This included details of
comorbid conditions such as diabetes, hypertension, and cardiovascular diseases. A thorough
physical examination was done. Blood samples were collected using aseptic techniques. Serum
creatinine was measured using an automated biochemical analyzer (Roche Diagnostics GmbH,
Sandhofer Strasse 116, 68305 Mannheim, Germany). The samples were analyzed in the central
laboratory of the respective hospitals. All instruments were calibrated before testing.

The eGFR was calculated using the CKD openEPI formula. This equation considers
serum creatinine, age, and sex. The CKD-EPI formula is recognized internationally for its
accuracy and reliability. It adjusts for age and gender, reducing the impact of muscle mass on
renal function estimates. The eGFR was expressed in mL/min/1.73 m². CKD staging was
based on eGFR values: Stage 1 (>90), Stage 2 (60–89), Stage 3a (45–59), Stage 3b (30–44),
Stage 4 (15–29), and Stage 5 (<15). CKD was defined as eGFR <60 mL/min/1.73 m² for at
least three months, with or without signs of kidney damage.

All data were recorded in a data collection tool/ proforma,10 designed by authors of this
study specially made for this research article. The proforma included demographic details,
clinical findings, serum creatinine, and eGFR values. Data were entered into Microsoft Excel
and later exported to SPSS version 25 for analysis. Data entry was double-checked for accuracy.
Descriptive statistics were used to summarize the data. Mean and standard deviation were
calculated for continuous variables like age and serum creatinine. Frequencies and percentages
were calculated for categorical variables such as gender and CKD stages.

Inferential statistics were used to evaluate the diagnostic accuracy of eGFR. The
sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of
eGFR in detecting CKD were calculated. Chi-square test was used for comparison of
proportions. A p-value of less than 0.05 was considered statistically significant. Graphs and
tables were prepared to present the findings. The results of eGFR were compared to traditional
serum creatinine-based diagnosis.
The methods and procedures followed in this study can be replicated by other researchers. The
use of standard laboratory equipment and validated formulas ensured reliability. The
structured design and proper data handling contributed to the validity of the findings.
RESULTS
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Presenting complaints and comorbidities of the study participants are outlined in Table 1. The
study involved 257 individuals with a mean age of 52.8 ± 14.6 years. Of these, 143 (55.6%) were
male and 114 (44.4%) were female. The average systolic blood pressure was 144.7 ± 18.3
mmHg, and the diastolic blood pressure averaged 91.2 ± 12.1 mmHg. Anthropometric data
revealed a mean body weight of 70.1 ± 11.5 kg and a mean height of 164.3 ± 8.7 cm.
TABLE 1: PRESENTING COMPLAINTS AND COMORBIDITIES OF STUDY
PARTICIPANTS (N = 257)
Variable n (%)
Presenting Complaints
• Fatigue 176 (68.5)
• Edema 124 (48.2)
• Decreased Urine Output 79 (30.7)
• Nausea/Vomiting 88 (34.2)
• Loss of Appetite 96 (37.4)
• No Specific Complaints 34 (13.2)
Comorbidities
• History of Hypertension 137 (53.3)
• History of Diabetes Mellitus 114 (44.4)
• Family History of Kidney Disease 39 (15.2)
Proteinuria based on routine urine examination and CKD staging determined by estimated
glomerular filtration rate (eGFR) are shown in Table 2. Among the 257 participants, the mean
serum creatinine level was 2.1 ± 1.3 mg/dL, and the mean blood urea nitrogen (BUN) was 36.4
± 15.7 mg/dL. The average eGFR was 52.7 ± 21.9 mL/min/1.73 m². A total of 187
participants (72.8%) had an eGFR below 60 mL/min/1.73 m², consistent with CKD.
Additionally, 153 individuals (59.5%) had serum creatinine levels above 1.5 mg/dL, further
indicating CKD.
TABLE 2: PROTEINURIA, AND CKD STAGING BY EGFR (N = 257)
Parameter n (%)
Proteinuria (Urine Dipstick)
• Negative 42 (16.3)
• Trace 51 (19.8)
• + 63 (24.5)
• ++ 61 (23.7)
• +++ 40 (15.6)
CKD Stages by eGFR
• G1 (>90) 23 (8.9)
• G2 (60–89) 47 (18.3)
• G3a (45–59) 54 (21.0)
• G3b (30–44) 61 (23.7)
• G4 (15–29) 45 (17.5)
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Parameter n (%)
• G5 (<15) 27 (10.5)
The diagnostic performance and statistical comparison between eGFR and serum creatinine for
CKD diagnosis are detailed in Table 3. CKD was identified in 72.8% of participants based on an
eGFR of less than 60 mL/min/1.73 m², whereas 59.5% met the diagnostic criteria using serum
creatinine levels greater than 1.5 mg/dL. The mean serum creatinine among CKD patients was
2.6 ± 1.1 mg/dL, compared to 1.1 ± 0.3 mg/dL in non-CKD individuals. These findings
suggest that eGFR may offer greater sensitivity than serum creatinine alone in detecting CKD
in this population.
TABLE 3: DIAGNOSTIC PERFORMANCE AND STATISTICAL COMPARISON OF
EGFR VS SERUM CREATININE FOR CKD DIAGNOSIS
Variable Value
Chi-square (eGFR vs Creatinine) χ² = 10.92, p = 0.001
Sensitivity of eGFR 91.5%
Specificity of eGFR 87.2%
Positive Predictive Value (PPV) 94.1%
Negative Predictive Value (NPV) 81.1%
t-test for Serum Creatinine (CKD vs non-CKD) p < 0.001
DISCUSSION
This study highlights the diagnostic value of eGFR for early detection of CKD in a population
from Balochistan, Pakistan. Our findings show that eGFR detected CKD in 72.8% of
participants. In contrast, elevated serum creatinine levels identified CKD in only 59.5% of
cases.11 This confirms that eGFR is more sensitive than serum creatinine in identifying CKD,
especially in its early stages. These findings support previous global research and provide local
evidence for routine eGFR reporting.12

Our data showed that many patients with normal or mildly raised serum creatinine had
significantly reduced eGFR. This is consistent with findings from large international studies
such as the National Health and Nutrition Examination Survey (NHANES), where eGFR
identified a higher prevalence of early CKD stages compared to creatinine alone. In a study by
Coresh et al., early-stage CKD was often missed using only creatinine. Our results are similar
and confirm that eGFR helps detect CKD earlier, which may allow better clinical outcomes.13

In our study, only 8.9% of patients were in stage G1 (normal eGFR >90 mL/min/1.73
m²), and 18.3% were in G2. A significant number were already in moderate to severe stages
(G3–G5). This pattern mirrors other studies from developing regions. For instance, research
from India and Bangladesh showed that late-stage CKD presentation is common.14 This is due
to poor awareness, lack of screening, and limited use of eGFR in routine care. Similar
challenges exist in Pakistan, especially in under-resourced areas like Balochistan. The findings
emphasize the urgent need for early detection strategies using eGFR.15
The average serum creatinine level in our study was 2.1 mg/dL, while the average eGFR was
52.7 mL/min/1.73 m². This difference highlights the poor correlation between serum
creatinine and actual kidney function. Factors such as age, sex, muscle mass, and hydration
influence creatinine levels. Hence, relying on creatinine alone leads to underdiagnosis.16 Our
results support the use of eGFR formulas like CKD-EPI, which consider these factors and
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provide a more accurate assessment. This is in agreement with studies by Levey et al. and
KDIGO guidelines, which recommend eGFR-based CKD staging.17

Most of our participants had symptoms such as fatigue, edema, and nausea. These
symptoms often appear in later CKD stages. Routine eGFR testing may help detect kidney
disease before symptoms begin. Proteinuria was also common, seen in over 80% of
participants.18 This supports the combined use of eGFR and proteinuria as better tools for CKD
diagnosis. This approach aligns with international guidelines and has been validated in other
regional studies. For example, a study from Lahore found similar patterns of proteinuria and
late CKD presentation. The dual use of eGFR and proteinuria improves diagnostic accuracy
and risk stratification.19

A major strength of our study is its practical setting in two tertiary hospitals serving
diverse populations. The sample size was adequate, and standard lab procedures were followed.
However, there were limitations. This was a cross-sectional study. Long-term outcomes could
not be assessed. Also, the study excluded patients with acute kidney injury and those on
dialysis, which limits generalizability. Some variables such as diet, medications, and hydration
were not controlled. These factors can affect creatinine and eGFR values. Despite this, the
results are consistent with broader evidence supporting eGFR.18-20

Another limitation was the lack of cystatin C testing. Cystatin C is a newer marker for
kidney function and may be more reliable in certain populations. Future studies can compare
creatinine-based eGFR with cystatin C-based eGFR21 to further improve diagnostic accuracy.
Also, longitudinal studies can track CKD progression and validate the role of eGFR in
predicting long-term outcomes. Research should also explore the impact of routine eGFR
reporting in clinical practice across different regions in Pakistan.22

Based on our findings, we recommend that all laboratories report eGFR automatically
with serum creatinine. Training programs for doctors and lab staff should be conducted. Public
awareness campaigns can educate patients about kidney health. Primary care settings should
include eGFR testing for all high-risk individuals such as diabetics and hypertensives.
Policymakers should ensure that the CKD-EPI formula is used uniformly. These steps can
improve early detection and reduce CKD complications in Pakistan. Future research should
explore the cost-effectiveness of eGFR testing and its impact on healthcare burden.23-25
CONCLUSION
This study shows that eGFR is a better test than serum creatinine alone for detecting CKD. It
finds more patients with CKD, especially in early stages. Early diagnosis helps to start
treatment sooner and may slow disease progress. Using eGFR can reduce missed cases and
improve patient care. Our results support the use of eGFR in clinical practice, especially in
areas where CKD is common and diagnosis is delayed. We recommend including eGFR
routinely in labs to help detect CKD early and reduce complications. This will improve health
outcomes for patients with kidney disease.
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