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Abstract

Background: Chronic kidney disease (CKD) is a greatly prevalent condition worldwide in which the kidneys are functionally and/or
structurally damaged. Vitamin D deficiency is very common in CKD, influencing over eighty percent of cases in pre-dialysis.Aim:
To evaluate the impact of vit. D supplementation on mortality risk and related clinical results in patients with CKD.Patients and
methods: Cochrane Library, PubMed, Embase, and Web of Science have been searched up to December 2021 for observational and
interventional studies comparing vitamin D non-users and users in adult CKD cases. The Iry result was all-cause mortality; 2ry
results involved dialysis vintage, phosphorus, calcium, hemoglobin, intact parathyroid hormone (iPTH), alkaline phosphatase, lipid
profile, and albumin. Data were pooled utilizing Review Manager 5.4.1, with fixed- or random-influences models regarding
heterogeneity.Results: Eight studies involving 57,429 patients were included. Vit.D supplementation has been correlated with a
significant reduction in mortality risk (OR = 0.54, 95% CI = 0.35-0.81, p = 0.003). Significant reductions in iPTH were observed,
while other biochemical parameters showed insignificant variances between groups.Conclusion: Vitamin D supplementation in
CKD is correlated with improved survival and favorable effects on parathyroid hormone, supporting its therapeutic role.

Keywords: Chronic Kidney Disease, Mortality, Vitamin D.

Introduction

CKD is a widely frequent disorder globally characterized by functional and/or structural damage
of the kidneys. Consequently, the kidneys diminish their capacity to effectively eliminate waste
materials and execute key endocrine activities. The primary etiologies of chronic kidney disease
involve diabetes mellitus, chronic pyelonephritis, hypertension, chronic glomerulonephritis,
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prolonged application of congenital anomalies, anti-inflammatory drugs, autoimmune disorders,
polycystic kidney disease, Alport syndrome, and extended acute renal failure (1).

Vit. D is a crucial steroid hormone in the body. Its primary role is the regulation of skeletal
health and mineral homeostasis by modulating Ca** and phosphate metabolism in key
physiological organs, involving the colon, hepatic, bone, and kidneys (2).

Vit. D insufficiency is prevalent in chronic kidney disease, impacting over eighty percent of pre-
dialysis cases. Vit. D deficiency occurs early in the disease and typically exacerbates with the
increasing decline of renal function (Al-Taie & Khattak, 2024). While the processes behind
vitamin D insufficiency remain incompletely elucidated, data indicate a robust inverse
correlation between blood vitamin D levels and morbidity and death in these populations (3).

Numerous epidemiological studies indicate that insufficient vit. D levels may be correlated with
all-cause mortality and various non-skeletal chronic diseases, including type II diabetes,
cardiovascular disorders, and some types of cancer (4).

Vit. D therapy has long been a significant and prevalent treatment for CKD and mineral and
bone disorder (MBD). Vit. D compounds are categorized as nutritious or active based on their
direct interaction with the vit. D receptor (5).

Supplementation with vit. D, its analogues, or its active form is suggested based on the stage of
chronic kidney disease and the existence or severity of secondary hyperparathyroidism (SHPT)

(6).

This meta-analysis aimed to assess the influence of vit. D supplementation on mortality risk and
associated clinical results in cases with chronic kidney disease.

Patients and Methods
Search Strategy

We carried out a systematic literature search to recognize relevant studies on vitamin D
supplementation and its association with mortality and clinical results in cases with CKD.
Electronic databases involving Cochrane Library, Embase, PubMed/MEDLINE, and Web of
Science have been searched from inception up to December 2021. The search terms involved
combinations of keywords and MeSH terms like "vitamin D," "calcitriol," "alfacalcidol,”
"paricalcitol,” "chronic kidney disease,” "CKD," "end-stage renal disease," "ESRD,"
"hemodialysis," "mortality," "survival," "death," and "meta-analysis." No language restrictions
were applied. Additional studies have been recognized by manually reviewing reference lists of
relevant reviews, retrieved articles, and conference abstracts. The search has been carried out
independently by two reviewers, with discrepancies resolved through consensus.

Inclusion and Exclusion Criteria

Inclusion criteria: observational (cohort, cross-sectional, or case-control) or interventional
studies involving adult patients (>18 years) with CKD (any stage, including pre-dialysis and
dialysis-dependent), comparison of vitamin D supplementation versus no supplementation or
placebo, and reporting of at least one outcome of interest, including all-cause mortality (primary
outcome) or secondary outcomes such as dialysis vintage, alkaline phosphatase, hemoglobin,
calcium, phosphorus, iPTH, total cholesterol, HDL cholesterol, or albumin, provision of
sufficient data for extraction, and inclusion of means with standard deviations (SD) for
continuous outcomes or event counts for binary outcomes.
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1468 Vitamin D Supplementation and Mortality Risk in Chronic

Exclusion criteria included animal studies, case reports, editorials, or reviews; studies focused
solely on pediatric populations or non-CKD conditions; duplicate publications or overlapping
patient cohorts; studies lacking a control group; and insufficient information for meta-analysis.

Data Extraction

Two independent reviewers extracted information from eligible studies utilizing a standardized
form. Extracted data involved research characteristics (author, year, country, design, research
period, sample size), case demographics (age, BMI, sex, dialysis vintage), intervention details
(type and period of vitamin D supplementation), and outcomes (means/SD for continuous
variables, event rates for mortality). For mortality, data were extracted as odds ratios (OR) or
converted to dichotomous events where possible.

Quality Assessment: The possibility of bias has been evaluated utilizing the ROBI1
instrument for case-control studies.

Statistical Analysis

All data analysis has been conducted utilizing Review Manager version 5.4.1. Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration, 2014. We computed the odds ratio with
a ninety-five percent CI for binary findings. We computed the mean difference with a
95% confidence interval for continuous results. To determine the overall effect and estimate the
ninety-five percent CI, we utilized a fixed-influence model utilizing the Mantel-Haenszel
method in the lack of heterogeneity among studies. A random-influences model utilizing the
DerSimonian and Laird approach was selected. The Q statistic and I? test were assessed to
evaluate heterogeneity among studies, indicating the percentage of variability in the influence
estimates. A P-value of below 0.05 has been deemed significant.

Results

A total of 8 studies have been selected for the present analysis, involving a total of 57429 cases.
The publication year ranged from 1990 to 2021. 3 studies have been conducted in Japan; baseline
characteristics of involved studies are illustrated in Table 1.

Last Study period Sample Size

ll;?lf;lte of year | country Study design Vitamin | Vitamin

Author D users’ | D non-
from to y

group users
group

Mariko 2021 | Japan 2005 2010 | prospective 89 101

Ogawa, clinical study

2021(7)

G. Jean, 2010 | France 2005 2009 | cross-sectional | 150 174

2010 (8) analysis

Sachiyo 2009 | Japan 1992 2008 | retrospective 107 558

Sugiura, cohort study

2009 (9)

Francesca | 2008 | Spain 1996 2007 | Prospective 20754 17312
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Tentor1, observational
2008 (10) cohort

Abigail B | 2008 | USA 429 989
Shoben,
2008 (11)

Manuel 2008 | Spain 7203 8801
Naves-
Di1’az,
2008 (12)

Csaba P. | 2008 | USA 1990 2007 258 262
Kovesdy,
2008 (13)

Tetsuo 2004 | Japan observational 162 80
Shoji, study
2004(14)

Table 2. Case's characteristics: The mean participants’ age in the examined groups was 63.28,
ranging from 24 to 79 years; BMI was 23.7, ranging from 18 to 37 kg/m?; and gender has been
stated in 7 studies with 56909 females and males, as illustrated in table 2.

La | Age (year) Sex BMI (kg/m?

st Vitamin D | Vitamin D | Vitamin D | Vitamin D | VitaminD | Vitamin
na users’ non-users’ | users’ non-users’ users’ D non-
me | group group group group group users’
of group
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Dialysis vintage (months): Two studies reported (dialysis vintage) and all could be applied. An
insignificant heterogeneity was observed. Therefore, a random-influence model has been applied
for analysis (I equal to 0%, p equal to 0.65). The combined mean variance & ninety-five percent
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CI was 1.33 (-13.49 to 16.16). The combined outcome illustrates statistically non-significant
variance between groups according to dialysis vintage (Z =0.18, P = 0.86).

Vitamin Dusersgroup  Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean S0 Total  Mean S0 Tofal Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
3. Jaan, 2010 B2 FE S N iV 78 174 70.0% -0.88 F18.60,16.84)
Marka Ogawa, 2021 1084 1027 Bome 8l 101 30.0% BA0F2087,33.57)
Total {35% Cl) 206 275 100.0% 1.33[13.49,16.16]
T
et overal efeet 2= 113 = 1.86) Favours [experimental] Favours [contral]

Figure (1): Forest plot of operative time illustrates statistically non-significant variance among
Vit. D users’ and Vit. D non-users’ groups.

Hemoglobin (g/dl): Six studies stated (hemoglobin), and all could be utilized. A significant
heterogeneity has been detected. Therefore, a random-influence model has been utilized for
analysis (I*> = 94%, p below or equal to 0.001). The combined mean variance and ninety-five
percent CI was 0.13 (-0.04 to 0.30). The combined outcome illustrates statistically insignificant
variance among groups according to hemoglobin (Z equal to 1.50, P equal to 0.13).

Vitamin D users group Vitamin D non-users group Mean Difference Mean Difference

Study or Subgroup Mean S0 Tofal Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl

Abigail B. Shoben, 2008 1248 1.7 429 12.8 1.8 988 17.4%  -010[0.30,010

Csaba P Kovesdy, 2008 1248 14 258 12.5 1.8 262 136% 0.00[-0.28, 0.29]

Francesca Tentori, 2009 1049 1.7 1732 10.6 1.7 20754 22.3% 0.30[0.27, 0.33]

Manuel MNaves-Diaz, 2008 9.6 1.8 7203 9.1 1.8 2801 22.0% 0.50 [0.44, 0.56]

Marika Ogawa, 2012 101 1 ag 103 1 101 138%  -0.20[-0.48,0.08]

Sachiyo Sugiura, 2010 107 1.8 107 107 21 858 10.7% 0.00[0.38, 0.38]

Total (95% CI) 25398 31465 100.0% 0.13 [-0.04, 0.30]

Heterogeneity: Tau® = 0.03; Chi*= 77.65, df= 5 (P = 0.00001); F= 84% t t t |
Testforgovergl\ effact Z= 150 P= 0.13)' ( § oo -50 su 1o

Favours [experimental] Favours [control]

Figure (2): The forest plot of hemoglobin illustrates a statistically insignificant difference
between the vitamin D users and the vitamin D non-users’ groups.

Calcium (mg/dL): Seven studies stated (calcium), and all could be utilized. A significant
heterogeneity was detected. Therefore, a random-influence model has been applied for analysis
(I = 94%, p < 0.0001). The combined mean variance and ninety-five percent confidence
intervals were -0.03 (-0.12 to 0.05). The combined outcome shows statistically non-significant
variance among groups according to calcium (Z equal to 0.77, P equal to 0.44).
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Vitamin D users group  Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean S0 Total  Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abigail B Shahen, 2008 89 06 429 8.1 05 B89 17.0% -0.20[0.26,-0.14] -
Csaha P Kavesdy, 2008 8.1 0s 248 82 0.6 262 153% -0A0F0.18,-0.01] =]
Francesca Tentari, 2008 8.44 0a 17z 8.3 120794 187%  0.08[007,0.11] ¥
Wanuel Maves-Di'az, 2008 8.1 0a 703 8.1 09  BBOT 1845%  0.00[F0.03 003 T
Warika Ogawa, 2021 8.8 04 g 8.8 04 101 75%  0.00F0.24,0.24] T
Sachiyo Sugiura, 2009 89 06 g g 07 558 127%  -0A0[F0.24,004) T
Tetsuo Shoji, 2004 814 0Bs 162 8.03 0.68 B0 103%  001F0.07,0.24 T
Total (95% CI) 25542 31545 100.0% -0.03[-0.12,0.09] q
Heterogenaity: Tau?= 0.01; Chi*= 99,89, df= 6 {F = 0.00001); F=94% 51 _055 ! 055
Testfor overall efiect 2= 0.77 (F = 0.44) Favours [experimental] Favours [control]

Figure (3): Forest plot of calcium illustrates statistically insignificant variance between Vit. D
users and Vit. D non-users’ groups.

Phosphorous (mg/dL): Seven studies stated (phosphorous), and all could be utilized. A
significant heterogeneity has been observed. Therefore, a random-influence model has been
applied for analysis (I* = 88%, p below 0.00001). The combined mean variance and 95%
confidence intervals were -0.01 (-0.11 to 0.09). The combined outcome shows statistically
insignificant variance among groups according to phosphorus (Z equal to 0.22, P equal to 0.83).

Vitamin Dusersgroup  Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean S0 Total  Mean S0 Total Weight IV,Random,95%Cl IV, Random, 95% CI
Ahioail B Shaben, 2008 148 08 14 348 08 989 18.2%  0.00[-0.09,0.08 —
Csaba P Kovestdy, 2008 4 07 8 4 08 W2 157% 000013013 —r
Francesca Tentori, 2008 56 17 172 54 18 20784 208%  010[0.06 014 -+
Wanugl Naves-Di'az, 2008 49 13 703 5 15 8301 206% -0.10(0.14,-0.06] -
Warikn Ogawa, 2021 f 112 89 f.1 112 101 61% 0100044, 024) e B
Sachivo Sugiura, 2009 4 0g 17 4 11 558 118% 000019019 . E—
Tetsuo Shoji, 2004 5.81 11 182 5.89 122 80 6.8% -008[040,0.24 e
Total {95% CI) 25560 31545 100.0% -0.01[-0.11,0.09] *

| | |
05 0% 0 0% 0%
Favaurs [experimental] Favaurs [control]

Heterogeneity: Tau?= 0.01; Chi*= A0.29 df= 8 (P < 0.00001); F= 88%
Testfor averall effect 2= 022 (P=0.83)

Figure (4): Forest plot of Phosphorous shows statistically non-significant variance among
Vitamin D users and Vitamin D non-users’ groups.

Intact parathyroid hormone (pg/mL): seven studies reported (intact parathyroid hormone),
and all can be utilized. A significant heterogeneity has been observed. Therefore, a random-
influence model was applied for analysis (I> = 99%, p below or equal to 0.001). The combined
mean variance & ninety-five percent CI was 71.23 (36.10 to 106.36). The combined result shows
statistically significant variance between groups according to intact parathyroid hormone (Z =
3.97, P <0.001).
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Vitamin D users group Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean sSD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abigail B. Shoben, 2008 Xl 127.2 4249 1451 a1.7 989 15.5% 895.90[72.58,99.22] —_—
Csaba P Kovesdy, 2008 182 33 258 78 24 262 15.8% F7.00[76.50, 77.50] "
Francesca Tentori, 2009 3 323 172 2464 303 20754 157% 57.00 [50.66, B3.34] -
3. Jean, 2010 260 246 180 247 286 174 111% 3.00 [-54.93, 60.93] e —
hanuel Naves-Di'az, 2008 421 393 7203 213 284 8801 156% 208.00[18716, 218.84] 4
hlariko Ogawa, 2012 2138 1178 aq 2451 160.8 101 131% -31.30[71.08, 8.48] —
Sachivo Sugiura, 2010 214 194 107 1462 149 958 13.2% 62.00 [22.95,101.08] e —
Total (95% CI) 25548 31639 100.0% 71.23 [36.10, 106.36] ——
Heterogeneity Tau®= 2031.84; Chi*= 53568, df= 6 (P = 0.00001); °= 59% oo 4 4 Tod
Testfor owerall effect: 2= 3.97 (P < 0.0001) Favours [experimental] Favours [control]

Figure (5): Forest plot of Intact parathyroid hormone shows statistically significant variance
among Vitamin D users and Vitamin D non-users’ groups.

Total cholesterol (mg/dL): 3 studies stated (total cholesterol), and all could be applied. An
insignificant heterogeneity has been observed. Therefore, a fixed-influence model has been
applied for analysis (I> = 26%, p = 0.26). The combined mean variance and ninety-five percent
Cls was -0.21 (-1.76 to 1.34). The combined outcome shows statistically non-significant
variance among groups according to hemoglobin (Z equals 0.27, P equals 0.79).

Vitamin D users group Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean SO Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Csaha P. Kovesdy, 2008 178 44 258 186 48 262 35% -T.00[15.34,1.34]
Manuel Maves-Di'az, 2008 188 a0 7203 188 53 8801 941%  0.00[1.60,1.60]
Mariko Ogawa, 2012 153 46 29 151.7 346 101 25% 1.30[8.56,11.16]
Total (95% Cl) 7550 9164 100.0% -0.21[-1.76, 1.34]

100 a0l i 5 00
Favours [experimental] Favours [control]

Heterogeneity, Chi* = 2.70, df= 2 (P = 0.26); F= 26%
Testfor averall effact Z=027 (P=0.75)

Figure (6): Forest plot of Total cholesterol shows statistically non-significant variance between
Vit. D users and Vit. D non-users’ groups.

HDL cholesterol (mg/dL): 3 studies stated (HDL cholesterol), and all can be applied.
Insignificant heterogeneity has been observed. Therefore, a fixed-influence model has been
applied for analysis (I>? = 0%, p = 0.60). The combined mean variance & 95% confidence
intervals were -0.21 (-1.91 to 1.49). The combined outcome shows statistically non-significant
variance among groups according to HDL cholesterol (Z = 0.24, P equal to 0.81).

Vitamin Dusers group  Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean §D Total  Mean SD  Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Marika Ogawa, 2021 42 123 a9 YR 133 101 21.8% 1400224504
Sachiyo Sugiura, 2009 435 103 107 44 15.2 550 534% -0A0[282182)
Tetsuo Shaji, 2004 7y ons e LN 132 80 4T% 1000442 242)

Total (95% CI) 358 739 100.0% -0.21[-1.91,149]
Heterogeneity: Chi*=1.02, df = 2 (P = 0.60); F= 0%
Testforoverall effect Z= 024 (P=081)

a0 0 0 1moW
Favours [experimental] Favours [control]

Figure (7): Forest plot of HDL cholesterol illustrates statistically insignificant variance among
Vitamin D users and Vitamin D non-users’ groups.

Alkaline phosphatase (U/L): Two studies stated (alkaline phosphatase) and all could be
utilized. A significant heterogeneity has been observed. Therefore, a random-influence model
has been applied for analysis (I> = 82%, p equal to 0.02). The combined mean variance and
ninety-five percent Cls was -22.24 (-55.43 to 10.95). The combined result shows statistically
insignificant variance among groups according to hemoglobin (Z equal to 1.31, P equal to 0.19).

posthumanism.co.uk



1474 Vitamin D Supplementation and Mortality Risk in Chronic

Vitamin D users group Vitamin D non-users group Mean Difference Mean Difference

Study or Subgroup Mean S0 Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Csaba P Kovesdy, 2008 88 148 258 938 853 262 A78%  -T.H0[14.50,-1.10 i
Marika Ogawa, 2012 245 806 84 2871 122 101 421% -42.10 [-69.65,-14.55] ——
Total {95% Cl) 7 363 100.0% -22.24[-55.43,10.95] —ei—

Tl = O . . } t t {
;Iet?;ogenemf”'r?fu t-;%31.5391, CPh|_a 15962, df=1 (P=008 F=62% T n o 100

estior overall efiect. 2= F=018) Favours [experimental] Favours [control]

Figure (8): Forest plot of Alkaline phosphatase demonstrates statistically insignificant variance
between Vit. D users and Vit. D non-users’ groups.

Albumin (g/dl): Six studies stated (Albumin), and all can be utilized. Significant heterogeneity
has been observed. Therefore, a random-influence model was applied for analysis (I> = 91%, p
below 0.00001). The combined mean variance and ninety-five percent Cls was 0.06 (-0.02 to
0.13). The combined result shows statistically non-significant variance among groups according
to albumin (Z equal to 1.43, P equal to 0.15).

Vitamin D users group Vitamin D non-users group Mean Difference Mean Difference
Study or Subgroup Mean SD  Total _ Mean sD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Abigail B Shaben, 2008 34 04 429 34 04 935 18.0%  0.00[0.05, 0.08]
Csaba P. Kovesdy, 2008 348 04 258 36 ns 262 1B8%  -010F048,-003 -
Francesca Tentari, 2008 37 o5 17312 36 nf 20754 203% 00, n11] .
G, Jean, 2010 162 0s 160 264 04 174 145%  -0.02[0.13,0.08]
Mariko Ogawa, 2021 3.8 03 it 3.7 02 101 18.3% 040001, 0.19]
Sachiyn Sugiura, 2003 4 ns 107 37 nr7 553 131% 030017, 043] —_
Total (95% Cl) 18345 22838 100.0%  0.06[-0.02,0.13]
Heterngeneity Tau®= 001; Chi®= 5551, df= 5 (P < 0000013, F= 31% t } ; t t
Testfor overall effect: Z=1.43 (F=0.15) - . 05 v . 05 1
Favours [experimental] Favours [control]

Figure (9): Forest plot of Albumin shows statistically non-significant variance among Vitamin
D users and Vitamin D non-users’ groups.

Death: Six studies stated (Death), and all may be utilized. Significant heterogeneity has been
observed. Therefore, a random-influence model has been applied for analysis (I> = 98%, p below
0.00001). The combined mean variance and ninety-five percent confidence intervals were 0.54
(0.35 to 0.81). The combined result shows statistically significant variance among groups
regarding death (Z equal to 2.93, P equal to 0.003).

Vitamin D users group  Vitamin D non-users group 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight WM-H, Random, 85% Cl M-H, Random, 95% Cl
Abigail B Shoben, 2008 109 429 289 989 250% 078 [0.61,1.03 -
Francesca Tentori, 2008 N 20754 1328 "1 A% 046 [0.44,0.49) L
Manugl Naves-D1'az, 2008 1280 7203 1830 Ba01 274% 0.82[0.76, 0.649] L
Sachiyo Sugiura, 2008 kT 140 58 174 201% 0.23[0.14,0.37] —
Total (95% Cl) 28536 21276 100.0% 0.54 [0.35,0.81] &
Total events 4574 7055
Heterageneity: Tau?= 016; Chi*= 164.31, df= 3 (P = 0.00001); = 98% DIDE 011 110 5’0
Testfor overall effect 2= 2.33 (F = 0.003) Favours [experimental] Favours [control]

Figure (10): Forest plot of Death shows statistically significant variance among Vitamin D users
and Vitamin D non-users’ groups.

Discussion
This systemic review and meta-analysis encompassed 8 studies, including approximately 57429

cases. The publication year ranged from 1990 to 2021.
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Outcomes:

The combined result demonstrated a statistically insignificant difference among groups
according to dialysis vintage (Z equal to 0.18, P equal to 0.86).

In agreement with our results, Jean et al. (15) aimed to determine the association among serum
25-hydroxyvitamin D (25-OHD) concentrations and alfacalcidol treatment with chronic
hemodialysis cases’ outcomes. They found that there was statistically non-significant variance
among the examined groups regarding dialysis vintage.

Also, in alignment with our results, Ogawa et al. (16) determined the association among
alfacalcidol treatment and the results of chronic hemodialysis (HD) cases. They stated that there
was statistically non-significant variance among the studied groups according to dialysis vintage
(P =0.6350).

The combined outcome demonstrated statistically insignificant difference among groups
according to hemoglobin (Z = 1.50, P = 0.13).

In agreement with our outcomes, Ogawa et al. (16) found that there was statistically
insignificant variance among 2 groups regarding hemoglobin (P equal to 0.09).

As well, in alignment with our results, Shoben et al. (17) assessed correlations of oral calcitriol
utilization with mortality and dialysis dependence in non-dialysis cases with chronic kidney
disease. They found that there was statistically non-significant variance between the two groups
regarding hemoglobin.

In addition, Kovesdy et al. (18) investigated the correlation of oral calcitriol treatment with
mortality and the frequency of dialysis in cases with CKD stages three to five. They found that
there was statistically non-significant variance among two groups according to hemoglobin (P =
0.8).

Moreover, in line with our results, Sugiura et al. (19) targeted to examine the association among
the utilization of activated vitamin D, alfacalcidol, before initiation of dialysis, and CVD events.
They stated that there was a statistically insignificant difference between the two groups
regarding hemoglobin (P equal to 0.619).

The combined result demonstrated a statistically insignificant difference among groups
regarding Ca+2 (Z=0.77, P = 0.44).

In alignment with our results, Ogawa et al. (16) found that there was statistically non-significant
variance among two groups according to Ca+2 (P = 0.685).

As well, in agreement with our results, Shoben et al. (17) found that there was statistically
insignificant variance between two groups regarding Ca+2.

Moreover, in line with our results, Sugiura et al. (19) stated that there was statistically non-
significant variance among two groups regarding Ca+2 (P = 0.228).

Furthermore, in accordance with our outcomes, Shoji et al. (20) hypothesized that treatment
with vitamin D3 may be beneficial for survival in cases with end-stage renal disease (ESRD).
They found that there was statistically insignificant variance among two groups according to
Cat+2 (P=10.192).

Also, in disagreement with our results, Kovesdy et al. (18) stated that there was a statistically
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significant difference among the examined groups regarding Ca+2 (P = 0.03).

The combined result demonstrated statistically insignificant variance among groups regarding
phosphorus (Z equal to 0.22, P equal to 0.83).

In agreement with our outcomes, Ogawa et al. (16) found that there was statistically
insignificant variance among two groups according to phosphorus (P = 0.552).

Also, in alignment with our results, Kovesdy et al. (18) found that there was a statistically
insignificant difference among the examined groups according to phosphorus (P = 0.56).

As well, in accordance with our results and Sugiura et al. (19), they stated that there was
statistically insignificant variance among two groups regarding phosphorus (P = 0.625).

Moreover, in line with our results, Shoji et al. (20) found that there was statistically insignificant
variance among two groups according to phosphorus (P = 0.638).

The combined outcome demonstrated statistically significant variance among groups regarding
intact parathyroid hormone (Z = 3.97, P below or equal to 0.001).

In agreement with our outcomes, Shoben et al. (17) found that there was statistically significant
variance among two groups according to parathyroid hormone (PTH).

Furthermore, in line with our outcomes Sugiura et al. (19) stated that there was statistically
significant variance among two groups regarding intact parathyroid hormone (P < 0.0001).

Unlike our results, Ogawa et al. (16) found that there was statistically non-significant variance
between two groups according to intact parathyroid hormone (P equal to 0.132).

Also, in contrast with our results, Shoji et al. (20) found that there was statistically non-
significant variance among two groups according to parathyroid hormone (P equal to 0.471).

The combined outcome demonstrated statistically insignificant difference among groups
according to total cholesterol (Z = 0.27, P equal to 0.79).

In agreement with our outcomes, Ogawa et al. (16) found that there was statistically
insignificant variance among two groups according to total cholesterol (P =0.797).

As well, in accordance with our results and Kovesdy et al. (18), they stated that there was
statistically non-significant variance among the studied groups according to total cholesterol (P
=0.12).

The combined outcome demonstrated a statistically non-significant difference between the two
groups regarding HDL cholesterol (Z =0.24, P = 0.81).

In agreement with our outcomes, Ogawa et al. (16) found that there was statistically
insignificant variance among two groups regarding HDL cholesterol (P equal to 0.469).

In addition, Sugiura et al. (19) stated that there was statistically insignificant variance among
two groups according to HDL cholesterol (P = 0.747).

Also, in accordance with our results and Shoji et al. (20), they found that there was statistically
non-significant variance among two groups according to HDL cholesterol (P = 0.567).

The combined outcome demonstrated statistically insignificant variance among groups
regarding alkaline phosphatase (Z equal to 1.31, P equal to 0.19).
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In alignment with our results, Kovesdy et al. (18) stated that there was statistically insignificant
variance among the examined groups regarding alkaline phosphatase (P = 0.09).

In contrast with our results, Ogawa et al. (16) found that there was statistically non-significant
variance among two groups according to alkaline phosphatase (P = 0.003).

The combined outcome demonstrated statistically insignificant variance among groups
according to albumin (Z equal to 1.43, P equal to 0.15).

In alignment with our results, Ogawa et al. (16) found that there was a statistically insignificant
difference among two groups according to albumin (P = 0.125).

As well, in accordance with our results, Shoben et al. (17) found that there was statistically non-
significant variance among two groups according to albumin.

Moreover, in agreement with our outcomes, Kovesdy et al. (18) stated that there was a
statistically insignificant difference among the examined groups according to albumin (P =
0.64).

The combined result demonstrated statistically significant variance between groups regarding
death (Z equal to 2.93, P equal to 0.003).

In agreement with our outcomes, Shoben et al. (17) reported that there were 299 deaths among
non-users and 109 deaths among calcitriol users (p > 0.05).

Conclusion

In conclusion, this meta-analysis and systemic review found that vitamin D supplementation
significantly reduced all-cause mortality and effectively lowered intact parathyroid hormone
levels, without notable changes in other biochemical parameters. These findings suggest a
potential survival benefit of vitamin D in CKD, warranting confirmation through high-quality
randomized controlled trials.
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