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Introduction: 
Chronic kidney disease (CKD) is a gradual loss of kidney 
function over a long period. It poses a serious public health 
challenge. Having an impact on over 10% of the world's 
population. This implies that CKD may affect more than 
800 million individuals.

1
 The disease of the kidney is also 

becoming a more prevalent cause of mortality. According 
to recent global research, it is currently the ninth most sig-
nificant risk factor for fatality on a global scale.

2 
 

Recent research has improved our understanding of CKD 
and biochemical changes that happen during the disease. 

There has been an explosion of research on the use of vit-
amin D in the past couple of years, and vitamin D deficien-
cies have been associated with undesirable cardiac and 
renal outcomes.

3
 Results from trials/evaluations have been 

mixed. Another common feature of CKD is hyperuricemia, 
which might worsen the course of the disease. A recent 
meta-analysis, however, indicates that some controversy 
exists with regards to the efficacy of uric acid lowering and 
the evidence is not uniform.

4
 

CKD is also a significant health issue in Pakistan. Accord-
ing to a recent study conducted in Lahore, approximately 
one-fourth of the high-risk urban population had CKD.

5
 Dia-

betes and hypertension were found to be significantly asso-
ciated with moderate to severe CKD in another study con-
ducted in Peshawar. In addition, it demonstrated disparities 
between urban and rural patients.

6
 These results show that 

chronic kidney disease (CKD) is increasing in Pakistan and 
a lack of local data exists.  

The aim of this investigation is to determine the association 
of S-25-HD with urinary protein and serum uric acid in pre-
dialysis CKD patients

7
 because these markers could be 

used to early assess the risk and better monitor the severi-
ty of the disease. The importance of this investigation is 
that it is an under-researched topic in the local context es-
pecially in Pakistan. The findings could help doctors to 
identify high-risk patients at an earlier stage and to improve 
future management. 

Methodology: 
The Department of Nephrology at Shaikh Zayed Hospital, 
Lahore, performed this cross-sectional research study. The 
study was conducted over a period of six months from 10 
December 2025 to 10 June 2026, following ethical approval 

ABSTRACT: 
Objective: To evaluate the correlation between urinary protein and serum uric acid levels with serum 25‑hydroxyvitamin 
D concentrations in patients with chronic kidney disease who are not yet on dialysis. 

Methodology: This is a cross-sectional study performed in the Department of Nephrology at Shaikh Zayed Hospital, 
Lahore from 10th December 2025 to 10th June 2026. Using non-probability consecutive sampling, 87 pre-dialysis pa-
tients with chronic kidney disease were selected. Enrolled were patients between the ages of 18 and 60, with an esti-
mated glomerular filtration rate (eGFR) of 15 and 60 mL/min/1.73 m². Structured proforma used for recording demo-
graphic, clinical and laboratory data. Blood and urine samples were subjected to usual hospital procedures for evalua-
tion. 

Results: The average age was 30.59 ±8.71 years. Most patients were females and at Stage IV of CKD. The median for 
the daily urinary protein concentration was 162.50 mg. The average serum uric acid level was 5.30 ± 1.11 mg/dL. The 
mean serum 25-hydroxyvitamin D concentration was 16.58 ±5.98 ng/mL. Vitamin D exhibited a substantial negative cor-
relation with urinary protein (r = -0.691, p < 0.001). Additionally, serum uric acid demonstrated a substantial negative 
correlation (r = -0.675, p < 0.001). 

Conclusion: In pre-dialysis CKD patients, S-25-HD levels were decreased when urinary protein and serum uric acid 
were elevated. Early risk assessment may be facilitated by these markers. 

 

Keywords: Chronic kidney disease; Pre-dialysis; Proteinuria; Uric acid; Vitamin D. 

1. Trainee Registrar. Department of Nephrology. 
Shaikh Zayed Hospital Lahore. 

2. Prof and Head of Department, Department of Neph-
rology. Shaikh Zayed Hospital Lahore. 

3. Trainee Registrar. Department of Nephrology. 
Shaikh Zayed Hospital Lahore. 

4. Trainee Registrar. Department of Nephrology. 
Shaikh Zayed Hospital Lahore. 

5. Trainee Registrar. Department of Nephrology. 
Shaikh Zayed Hospital Lahore. 

6. Trainee Registrar. Department of Nephrology. 
Shaikh Zayed Hospital Lahore. 

 

*=corresponding author :  

  Email: sameersattar32@gmail.com 

 Received: July 2026,  Revised: August 2026 

Accepted: September 2026 

Cite as: Sattar S, Akram M, Butt MUM, Abbas S, Francis H, Cheema SS. Correlation of Urinary Protein & Serum Uric 
Acid with Serum 25-Hydroxyvitamin D Levels in Pre-Dialysis Chronic Kidney Disease Patients. J Muhammad Med Coll. 
17(1). May-October 2026.   



Original Research   Vol 17 (1) May 2026 - October 2026 

J Muhammad Med Coll   75 Open Access  

from Shaikh Zayed Medical Complex, Lahore (TERC/SC/
INT/2025/395).  

The sample size estimation was guided by the study of 
Fayed et al.

8
, in which urine albumin and serum uric acid 

were identified as crucial determinants of serum 25‑hy-
droxyvitamin D (S‑25‑HD) levels in pre‑dialysis chronic kid-
ney disease (CKD) patients. Using these variables as the 
basis for effect size, the calculation was performed at a 
power of 80% and a 5% level of significance (α = 0.05). 
The minimum required sample size was determined to be 
approximately 85 patients. To ensure adequacy and ac-
count for potential data loss, the final study population in-
cluded 87 patients. Patients of either gender aged 18–60 
years diagnosed as chronic kidney disease (CKD) having 
estimated glomerular filtration rate (eGFR) between 15-60 
mL/1.73m2 but yet not on dialysis (pre-dialysis CKD) were 
recruited from the Department of Nephrology, Shaikh 
Zayed Hospital, Lahore. Patients on dialysis, diagnosed of 
acute-on-chronic renal failure, history of renal transplanta-
tion, having concurrent liver disease, active malignancy or 
osteoporosis and those on vitamin D supplementation were 
excluded from the study. For this study purpose CKD was 
defined as kidney injury or reduced function persisting for 
more than 3 months, pre-dialysis referred to patients with 
CKD who had not yet started dialysis. Vitamin D deficiency 
was determined according to the hospital laboratory’s ref-
erence range, while Hyperuricemia was defined as serum 
uric acid levels above the upper limit of normal. Data Col-
lection Demographic and clinical information was recorded 
using a structured proforma. Confidentiality of patient infor-
mation was strictly maintained. Urine and blood samples 
were collected and analysed in the hospital laboratory fol-
lowing standard protocols. The amount of protein in urine 
was used to measure kidney injury (urinary protein), while 
blood uric acid concentration (serum uric acid) was used as 
the measure of uric acid concentration. S-25-HD was the 
indicator of status of vitamin D. Medications were adminis-
tered under consultant supervision in accordance with de-
partmental guidelines. 

Data were entered and analysed using SPSS version 25. 
Depending on the distribution, quantitative variables were 
expressed as mean ± standard deviation or as median with 
interquartile range, while categorical variables were sum-
marized as frequency and percentage. Normality of quanti-
tative data was assessed using the Shapiro–Wilk test. The 
Pearson correlation coefficient was applied to evaluate the 
relationship between serum 25 hydroxy vitamin D (S 25 OH 
D) levels and urinary protein excretion as well as serum 
uric acid concentration. To identify independent predictors 
of S 25 OH D levels, a multivariable linear regression mod-
el was employed. A p value <0.05 was considered statisti-
cally significant. 

Results: 
The total of patients included in the study were 87 cases of 
pre-dialysis CKD. The average age was 30.59 ±8.71 years. 
There were more females than males. Most patients were 
in the chronic kidney disease (CKD) stage 4. There were 
only a few people in Stage III. The mean serum creatinine 
level was 3.01 ±0.57 mg/dl. The average eGFR was 23.39 
±6.68 mL/min/1.73 m². Median Urinary protein concentra-
tion per day was 162.50 mg. The mean serum uric acid 
level was 5.30 ±1.11 mg/dL. The average 25(OH)D level 
was 16.58 ±5.98 ng/mL. Most common co-morbidities were 
diabetes and hypertension. Most patients were treated with 
Angiotensin‑Converting Enzyme Inhibitors / Angiotensin II 
Receptor Blockers (ACEI/ARB). 

Table No 1: Demographic and clinical and biochemical 
baseline features of Pre-Dialysis CKD patients (n = 87). 

 

Variable Value 

Age, years 
30.59 
±8.71 

Male sex, n (%) 34 (39.1) 

Female sex, n (%) 53 (60.9) 

Weight, kg 
61.29 
±8.48 

Height, cm 
162.52 
±8.39 

BMI, kg/m² 23.18 ± 2.62 

Systolic blood pressure, 
mmHg 

119.66 
±11.38 

Diastolic blood pressure, 
mmHg 

74.22 
±7.39 

Heart rate, bpm 
76.93 
±6.49 

CKD Stage III, n (%) 15 (17.2) 

CKD Stage IV, n (%) 72 (82.8) 

Serum creatinine, mg/dL 
3.01 

±0.57 

eGFR, mL/min/1.73 m² 
23.39 
±6.68 

Urine output, mL/day 
1374.25 
±274.70 

Urinary proteins, mg/day 
162.50 (79.90–

357.95) 

Serum uric acid, mg/dL 
5.30 

±1.11 

S-25-HD, ng/mL 
16.58 
±5.98 

Diabetes mellitus, n (%) 29 (33.3) 

Hypertension, n (%) 32 (36.8) 

Cardiovascular disease, n (%) 7 (8.0) 

Hyperuricemia, n (%) 19 (21.8) 

Immunocompromised, n (%) 2 (2.3) 

Autoimmune disease, n (%) 4 (4.6) 

Hepatitis C, n (%) 5 (5.7) 

Chronic lung disease, n (%) 2 (2.3) 

Peripheral arterial disease, n 
(%) 

1 (1.1) 

ACEI/ARB use, n (%) 84 (96.6) 

Diuretic use, n (%) 38 (43.7) 

Statin use, n (%) 15 (17.2) 

Antihypertensive use, n (%) 32 (36.8) 

Insulin/oral hypoglycaemic 
use, n (%) 

29 (33.3) 
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Table 2 illustrates the comparison of S-25-HD, serum uric 
acid, and urinary protein levels between patients with CKD 
Stage III and Stage IV. In Stage IV patients, urinary protein 
levels were marginally higher than those in Stage III pa-
tients. Additionally, Stage IV patients exhibited slightly ele-
vated serum uric acid levels. S-25-HD levels were margin-
ally elevated in Stage IV patients. Nevertheless, these dis-
crepancies were not statistically significant. This implies 
that the variables were comparable between the two CKD 
stages in this dataset. 
Table No 2: Urine protein, serum uric acid and S-25-HD 
levels according to the stages of chronic kidney disease. 

In Table 3, it can be seen that both urinary protein and se-
rum uric acid were linked to lower amounts of 25-
hydroxyvitamin D. In other words, vitamin D levels went 
down when urinary protein levels went up. And the same 
thing was seen with serum uric acid. There was a lot of 
evidence for both relationships. Urinary protein and blood 
uric acid were still good predictors of S-25-HD levels in 
multivariable regression analysis. These results show that 
both factors were linked to lower vitamin D levels in CKD 
patients before dialysis. 
Table No 3: Correlation and multivariable regression analy-
sis of association of urinary protein, serum uric acid and 25 
hydroxy vitamin D in pre dialysis chronic kidney disease 
patients (n = 87). 

Figure 1A: Protein in the urine and vitamin D Vitamin D and 
protein in the urine are shown in the first figure. The dots 
on the line decrease from left to right. This indicates that 
the friendship is not good. It indicates that if the body con-
tains low vitamin D levels, there will be high levels of pro-
tein in the urine. Urea that has a lot of protein in it means 
that your kidneys are hurt. As vitamin D levels increase so 
does the concentration of protein decrease in the urine. 
Vitamin D and Serum Uric Acid (Figure 1B) Vitamin D and 
uric acid levels in the blood are shown in the second figure. 
The slope of this line is also down. This is yet another bad 

situation. This means that people who don't get enough 
vitamin D have a lot more uric acid in their bodies. Having 
too much uric acid can be bad for your health. Just like in 
the first picture, uric acid levels drop to safe levels as vita-
min D levels rise. 

Figure 1A: Relationship of S-25-HD levels with urinary pro-
tein in pre-dialysis chronic kidney disease patients. 

Figure 1B: In patients with pre-dialysis chronic kidney dis-
ease there was a positive correlation between serum uric 
acid and S-25-HD. 
 
Discussion: 
This study's major finding was that, in pre-dialysis CKD 
patients, there was an inverse relationship between serum 
25(OH)D and urinary protein and serum uric acid (SUA). 
Biologically, this discovery is plausible. Chronic kidney dis-
ease (CKD) causes vitamin D levels to fall as kidney dis-
ease gets worse. Normal vitamin D metabolism and pro-
cessing are also impaired by kidney disease.

9
 Proteinuria 

may further reduce vitamin D levels by causing the loss of 
vitamin D-binding protein and related metabolites in 
urine.

10
 The activation of detrimental renal pathways, oxi-

dative stress, inflammation, and endothelial dysfunction 
may exacerbate kidney injury in the presence of high uric 
acid. This analysis gives some new data from Lahore on 
local level as elevated serum uric acid has been found to 
be associated with low vitamin D levels.

11,12
 We have also 

supported our findings by the evidence of the investiga-
tions carried out in Pakistan at the national level at Karachi. 
Vitamin D deficiency is common in patients with CKD be-
fore dialysis and most of the patients improved after vita-
min D treatment as Memon et al. showing. The study does 
not focus its research on urinary protein and uric acid as 
important correlates but it does support the significant vita-
min D deficiency seen in patients in our clinic. In addition, 
Razzaque et al. found that vitamin D deficiency increased 
in severity with the progression of the disease from CKD 
stage 3 to 5. This matches the results that we found in the 
direction, we saw poorer kidney disease with lower vitamin 
D.

13,14
 

Variable 
Stage III (n 

= 15) 
Stage IV (n 

= 72) 
p-value 

Urinary proteins, 
mg/day 

127.60 
(88.45–
308.55) 

164.65 
(75.78–
363.18) 

0.933 

Serum uric acid, 
mg/dL 

5.10 ± 0.97 5.34 ± 1.14 0.420 

S-25-HD, ng/mL 
15.74 ± 

6.79 
16.75 ± 

5.83 
0.596 

Variable 

Correla-

tion with 

serum 

25(OH)

D (r) 

p-

value 

Regression 

Coefficient 

(Multivariabl

e) (B) 

95% 

CI 

p-

value 

Urinary 

pro-

teins, 

mg/day 

-0.691 
<0.0

01 
-0.016 

-

0.02

3 to -

0.00

9 

<0.0

01 

Serum 

uric 

acid, 

mg/dL 

-0.675 
<0.0

01 
-2.118 

-

3.12

8 to -

1.10

9 

<0.0

01 
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At the regional level, Singh et al.
15

 from India studied CKD 
3b-5 non-dialysis patients. They found that serum 25-OH 
vitamin D and urine protein were important predictors of 
cardiac complications. Their outcome was different from 
ours, but the study still supports the clinical importance of 
both vitamin D and proteinuria in non-dialysis CKD. Anoth-
er regional study by Huang et al. showed that lower 25-
hydroxyvitamin D predicted albuminuria progression and 
decline in kidney function in diabetic kidney disease. This 
is close to our result because both studies link lower vita-
min D with heavier urinary protein loss and worse renal 
status.

16
 

Internationally, Duan et al. showed that those with more 
severe vascular lesions were more proteinuric, had lower 
25(OH)D levels and poorer renal outcomes. However, 
there was not consistent outcome measurement effects, as 
seen in our finding that lower vitamin D was associated 
with more urinary protein.

17
 Hsu and colleagues

18
 in the 

CRIC study reported only weak links between 25(OH)D 
and select cardiovascular markers and no clear link with 
incident cardiovascular disease. This indicates that vitamin 
D could be a useful proxy for disease severity, but that vita-
min D is not necessarily tightly coupled to hard clinical out-
comes. 
Interventional work has also given mixed results. Krummel 
et al.

19
 reported a small but significant reduction of albumi-

nuria following high dose native vitamin D. However, Karal-
liedde et al.

20
 reported that calcitriol did not reduce arterial 

stiffness in type 2 diabetic patients with stage 3 CKD. 
Galassi et al also found that low active vitamin D was asso-
ciated with poor renal function in CKD. Basile and cowork-
ers also reported that vitamin D correction may be benefi-
cial for some biochemical or renal markers but not for all of 
the outcomes in CKD. This also suggests that vitamin D is 
not just a marker of bone disease, but also may be a mark-
er of renal disease.

21
 Obaid et al. also pointed to vitamin D 

receptor signaling in diabetic kidney disease and progres-
sive proteinuria.

22
 

The uric acid finding of our study is also important. Luo et 
al.

23 
showed in a recent meta-analysis that uric acid-

lowering therapy may slow CKD progression in patients 
with asymptomatic hyperuricemia. Yang et al.

24
 found that 

febuxostat was linked with slower decline in eGFR and 
lower albuminuria.

 
Sharbaf et al.

25
 also reported that allo-

purinol slowed eGFR decline in CKD patients with hyperu-
ricemia. These studies do not prove that uric acid directly 
lowers vitamin D, but they do support the idea that high uric 
acid is part of a harmful renal environment. New biomarker 
work also shows that disturbed mineral metabolism and 
proteinuria move together during CKD progression, which 
supports the pattern seen in our study.

26 

Study Limitations: 
This study had several limitations. First, it was conducted 
at a single center, which may restrict the generalizability of 
the findings. Second, the sample size was relatively small, 
limiting statistical power. Third, the cross‑sectional design 
precluded the establishment of a cause‑and‑effect relation-
ship, as all variables were measured at a single time point. 
Potential confounding factors may also have influenced the 
results. Serum vitamin D levels, for instance, can be affect-
ed by dietary intake, seasonal variation, sunlight exposure, 
and disease duration, none of which were fully accounted 
for in this study. 

Future Directions: 

Further research should include larger, multicenter cohorts 
to enhance external validity. Prospective studies are need-
ed to determine whether elevated urinary protein and se-
rum uric acid levels truly contribute to declining vitamin D 
status over time. In addition, interventional trials should 
assess whether correcting vitamin D deficiency or reducing 
uric acid levels improves renal outcomes. Future work 
should also incorporate repeated measures and broader 
markers of CKD-mineral bone disorder. 

Conclusion:  
In patients with pre‑dialysis chronic kidney disease, serum 
25‑hydroxy vitamin D [25(OH)D] levels demonstrated an 
inverse association with both urinary protein excretion and 
serum uric acid concentration. These parameters may 
serve as early indicators for assessing the risk of vitamin D 
deficiency and related complications in this population. 
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