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Nephropathy A Meta-Analysis of Randomized
Controlled Trials
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Department of Endocrinology, China

Abstract

Objective: The system evaluation of clinical curative effect of different concentration active vitamin D for
diabetic nephropathy.

Methods: We searched the Chinese VIP, Wan Fang Data, China National Knowledge Infrastructure,
PubMed, Embase, and Google Scholar databases for relevant studies and extracted all eligible data.
RevManb5.3 software was used for statistical analysis.

Result: 20 randomized controlled trials (n=1450) met our criteria and were used for data extraction.
The treatment groups have 856 cases and the control groups have 594 cases. The results of statistical
analysis show that compared with the group of using ACEI/ARB simply, the combination of ACEI/ARB
and different doses active vitamin d (0.25ug/d, 0.50ug/d, 0.25-0.5ug/d)can significantly reduce the 24-
hour urinary protein (0.46%, P<0.00001) and (0.22%, P < 0.00001), and can decrease the hypersensitive
C-reactive protein (0.63%, P=0.001) and (0.6%, P < 0.00001).However, there was no obvious difference
in glycosylated hemoglobin and glomerular filtration rate, lower serum creatinine, increase calcium ion
concentration.

Conclusion: Meta-analysis showed that compared with the group of using ACEI/ARB simply, the
impact of active vitamin D on diabetic nephropathy obviously, Especially 24-hour urine protein and
hypersensitivity C-reactive protein. more randomized controlled trials are needed to be confirmed.

Keywords: Active vitamin; Diabetic; Nephropathy; Meta-analysis

Introduction

Diabetic Nephropathy (DN) is one of the most common microvascular complications
of diabetes mellitus (DM). Many patients with DM are predisposed to developing diabetic
nephropathy and die from it. In 2007,KDOQI (Kidney Disease: Improving Global Outcomes)
proposed “diabetic nephropathy” should be replaced by “Diabetic Kidney Disease(DKD)". In
recent years, the incidence of diabetes and diabetic nephropathy are on the rise. Both type
1 and type 2 diabetes, 30%-40% of the patients suffered kidney damage, in type 2 diabetes,
there will be about 5% of the patients were diagnosed with diabetes while existed diabetic
kidney damage [1]. In the face of such a large group, so preventing the happening of the
diabetic nephropathy and postponing the progress of DN are pressing issues. At present,
Chinese guideline for type 2 diabetes pointed out that in addition to diet, lifestyle changes,
control blood glucose and blood pressure and correcting dyslipidemia, and end-stage kidney
transplants and dialysis treatments, and angiotensin converting enzyme inhibitors (ACEI) and
angiotensin Il receptor antagonist (ARB), these drugs can effectively block renin- angiotensin-
aldosterone system, reduce urinary albumin, delay the damage of kidney:.

Vitamin D can be obtained from food, and also can be approved by 7- dehydrogenation
of cholesterol in the skin of the transformation of ultraviolet irradiation. Many studies have
confirmed that vitamin D deficiency is associated with many diseases [2], especially in the
kidney disease and the most representative is diabetic nephropathy patients [3,4] and the
lower vitamin D levels will lead to heavier diseases. Animal experiments showed that the
vitamin D deficiency can increase the activity of RASS system [5]. In addition, the lower
vitamin D levels will be more likely to insulin resistance, the more obvious [6]. In recent years,
there are a lot of studies on the basis of ACEI or ARB therapy using active vitamin D, to reduce
the proteinuria and protect the kidney. Therefore, in order to confirm the treatment with
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active vitamin D for DKD is effective, this study will be published
the activity of Vitamin D in the treatment of diabetic nephropathy
system evaluation on the randomized controlled trials.

Methods

This review was conducted and reported according to the
preferred reporting items for systematic reviews and meta-analysis
statement issued in 2009 (Checklist S1).

Literature searching

A literature search was conducted using the Chinese VIP, wan
fang data, china national knowledge infrastructure, Pubmed,
Embase, manual retrieval of reference documents, and google
scholar databases for randomized controlled trials by using the
keywords “Active Vitamin D” and “Diabetic Nephropathy” through
December 2017. There were no language preferences.

Inclusion and exclusion criteria

Eligible studies included in this meta-analysis met the following
criteria:

A.  Patients with diabetic nephropathy were enrolled

B.  The study included at least two case control groups: ACEI
or ARB therapy and Active vitamin D with ACEI and ARB therapy

C. 24 hours urine protein levels, glycosylated hemoglobin,
serum creatinine, hypersensitive C-reactive protein, blood calcium
ion concentration and GFR were reported in the study

Exclusion criteria included:

A. Research for the case-control studies, reviews, case
reports, reviews, repetition, retrospective study

B.  No control groups

C. Unable to get literature full-text, outcome indicators are
not consistent

D. Studies conducted in animal models (mice, rats, rabbits,
and others)

E. Sample size is too small (<10)
F.  Follow-up time is less than 4 weeks of clinical research

G. A definitive diagnosis for the other diabetic nephropathy
patients with chronic kidney disease

H.  The quality of the literature is too low and is not included
Table 1: Characteristics of included studies.

in the analysis
Data extraction and quality of literature evaluation

Two reviewers independently extracted the data using a special
data extraction form. The following information was recorded

A.  First author’s name and publication year
B.  Average age of patients
C.  Sample size of each group

D. Treatment strategies, follow-up time (weeks) and adverse
reactions of each group

E.  The discrete values of various indicators. Disagreements
were resolved by the intervention of a third reviewer.

According to Cochrane risk of bias assessment tools [7] into
the research of random distribution method, the hidden and blind
method, data integrity, selective reports the results of the study,
and other such as bias for quality evaluation. For each included in
the study, in view of the above article 6 a “yes” (low bias) and “No”
(high bias), “Not clear” (the lack of relevant information or bias is
not sure) [8].

Outcomes and Statistical Analysis

The Cochrane collaboration RevMan5.3 statistical software for
meta- analysis. the standard deviation (SMD) or mean deviation
(MD) and 95% confidence intervals (CI) for the outcome of
continuous variables were determined. The value of [> was assessed
for heterogeneity, When the statistical heterogeneity between
studies (P<0.1, [?<50%), by using the random effects model meta-
analysis; When P>=0.1, [2>=50%, by using the fixed effects model
for meta-analysis.

Result
Study selection and characteristics

As shown in the flow diagram in (Figure 1), A total of 558 articles
were obtained from the initial database search. After perusing
the title and abstracts, 59 randomized controlled trials deemed
relevant for active vitamin D in diabetic nephropathy patients
therapy reviewing. After excluding duplicates, 43 articles were fully
read. Of these, 20 met the inclusion criterion, all of which involved
studies conducted in China. Data from the included articles were
extracted and are shown in (Table 1). T as the treatment group, C as
the control group (Figure 1 & 2); (Table 1).

Amount Average Age (years)
Study Treatment Follow-up Time Adverse Reactions
T/C T C
0.25ug/d [9] C: irbesar- T: alfacalcidol0.25ug/d+irbesar-
Yes 25/25 52.95£6.51 51.04£7.46 tan150-300mg/d tan150-300mg/d 12
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C: losartan potassium T: calcitriol0.25ug/d+ losartan potassi-
[10]No 60/60 51.2+¢5.9 52.1+6.0 25-50mg/d um25-50mg/d 12
C: Telmisar- T: calcitriol0.25ug/d+Telmisartan40-80mg/d
[11] Yes 55/55 52.4+8.5 52.9+7.8 tan40-80mg/d 4
[12] 30/30 59.86+10.43 58.55+13.51 C: fosinoprill0mg/d T: calcitriol0.25ug/d+fosinopril10mg/d 4
[13] 25/22 44.73+8.84 47.44+9.03 C:losartan50mg/d T: calcitriol0.25ug/d+losartan50mg/d 24
[14] Yes 40/40 52.3+6.4 51.8+7.1 C: Telmisartan40mg/d | T: calcitriol0.25ug/d+Telmisartan40mg/d 8
[15] Yes 42/42 61.57+3.54 61.96+3.91 C: Telmisartan40mg/d | T: calcitriol0.25ug/d+Telmisartan40mg/d 12
0.5ug/d [16] 24/22 53+7.89 51+8.52 C: ACEI Class T: calcitriol0.5ug/d+ ACEI Class 24
[17] Yes 20/20 C: irbesartan0.15g/d T: calcitriol0.5ug/d+irbesartan0.15g/d 4
[18] 30/30 50.5+17.8 49.8+17.6 C: benazepril10mg/d T: calcitriol0.5ug/d+benazeprill0mg/d 12
[19] 41/41 50.7+15.9 50.2+16.3 C: fosinopril10mg/d T: calcitriol0.5ug/d+fosinopril10mg/d 12
Yes 32/32 58.78+10.74 60.28+10.12 C: valsartan80mg/d T: calcitriol0.5ug/d+valsartan80mg/d 24
0'25‘[(2)'f]ug/ d 34/34 53.147.98 52.4%8.12 C: ACEI/ARB T: calcitriol0.25-0.5ug/d+ ACEI/ARB 24
C: telmisar- T: calcitriol0.25-0.5ug/d+telmisar-
[22] 43/41 50.47+6.15 49.72+6.01 tan40-80mg/d tan40-80mg/d 24
C: irbesar- T: calcitriol0.25-0.5ug/d+irbesar-
[23] Yes 36/36 47.65+11.43 43.58+9.37 tan150-300mg/d tan150-300mg/d 24
C: irbesar- T: calcitriol0.25-0.5ug/d+irbesar-
[24] 50/50 tan150-300mg/d tan150-300mg/d 24
C: Telmisar- T: calcitriol0.25-0.5ug/d+Telmisar-
[25] yes 33/32 53.5+8.4 54.3+8.3 tan40-80mg/d tan40-80mg/d 24
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C: Telmisar- T: calcitriol0.25-0.5ug/d+Telmisar-
[26] 24/23 54.15+7.39 53.47+7.38 tan40-80mg/d tan40-80mg/d 12
[27] 43/42 61.58+5.43 61.42+5.38 C:valsartan80mg/d | T: calcitriol0.25-0.5ug/d+valsartan80mg/d 24
C: Telmisar- T: calcitriol0.25-0.5ug/d+Telmisar-
[28] Yes 43/43 57.3%6.1 57.3%6.1 tan40-80mg/d tan40-80mg/d 24

Active vitamin D effects on 24-hour urine protein

18 studies were included in the meta-analysis, in which the

dosage of 0.25ug/d of active vitamin D has six papers, due to

statistical heterogeneity between data, and by using the random
effects model meta-analysis Dose of 0.5ug/d of active vitamin D has

three papers, because the sample quantity is too little, heterogeneity

is too big, not be analyzed; Dose of 0.25 to 0.5ug/d of active vitamin
D has nine studies, with no statistical heterogeneity between data,
a meta-analysis using fixed effect model. 0.25ug/d and 0.25 to 0.
Sug/d respectively shows: he treatment group of 24 hours urinary
protein quantity is lower than control group [MD=-0.46, 95%, CI=(-
0.57, -0.34)], [MD=-0.22, 95%, CI=(-0.32, -0.12)], the results have
statistical significance (Figure 3).

Through the research of database search

(n=558)
records excluded
(n=499)
Read the title and abstract
(n=53)
Reading summary
exclusion

full-text articles assessed for eligibility

(n=43)

Full-text articles excluded ,
with reasons
(n=23)
Studies included in qualitative synthesis
(Meta-analysis)
(n=20)
Figure 1: Search flow diagram for retrieving relevant studies.
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Figure 2: The quality evaluation of included studies..
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The influence of active Vitamin D of HbA1c

Eightarticles were incorporated into which the dose of 0.25ug/d
active vitamin D has three papers, statistical heterogeneity between
data, by using the random effects model meta-analysis. Dose of
0.5ug/d active vitamin D has only one article, because the sample

quantity is too little, heterogeneity is too big, not be analyzed;
Dose of 0.25-0.25ug/d active vitamin D has four articles, because
of the heterogeneity between data statistics, a meta-analysis using
random effects model 0.25ug/d and 0.25-0.5ug/d respectively
shows: [MD=0.01, 95%CI = (-0.18, 0.2)], [MD=0.01, 95%CI =(-0.11,
0.14)], there is no statistical significance (Figure 4).
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Figure 3: VD’s influence on the 24 hours urinary protein quantitative (g/24h)..
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Figure 4: 0.25ug/d VD to the effects of HbAlc.

The influence of active vitamin D on serum creatinine

Beincluded inatotal of 12 studies, of which the dose of 0.25ug/d
of active vitamin D has six papers, no statistical heterogeneity
between data, using fixed effect model to meta-analysis; Dose of
0.5ug/d has three piece of active vitamin D, heterogeneity between
data statistics, a meta-analysis using random effects model; Dose of

0.25-0.5ug/d active vitamin D has three papers, with no statistical
heterogeneity between data, a meta-analysis using random effect
model .0.25ug/d,0.5ug/d and 0.25-0.5ug/d respectively shows:
[MD=-9.32, 95% CI = (-11.69, -6.96)], [MD =1.52, 95% CI=(-2.53,
5.56)], [MD=-7.01,95% CI=(-9.95,-4.07)], the dose of 0.5ug/d group
heterogeneity is too big, which should be removed as a result, there
is statistical significance (Figure 5).
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Figure 5: VD effects on serum creatinine..

The influence of active vitamin D in the HS-CRP

Seven articles were included in the meta-analysis, in which
the dosage is 0.25ug/d active vitamin D has two papers, with
statistical heterogeneity between data, using random effect model
to meta-analysis; Dose of 0.5ug/d of active vitamin D has two
studies, heterogeneity between data statistics, a meta-analysis

using random effects model; Dose of 0.25 -0.5ug/d active vitamin
D has three papers, heterogeneity between data statistics, a meta-
analysis using random effects model .0.25ug/d, 0.5ug/d and 0.25-
0.5ug/d respectively shows: [MD=-8.37, 95% CI=(-25.11, 8.37)],
[MD=-0.63, 95% CI = (-1.01, -0.24)], [MD=-0.6, 95% CI=(-0.84,
-0.35)], the results have statistical significance (Figure 6).
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Figure 6: VD effects of HS-CRP.

Active Vitamin D’s impact on calcium ion concentration

11 articles were included in the meta-analysis, in which the
dosage of 0.25ug/d has three piece of active vitamin D, statistical
heterogeneity between data, by using the random effects model
meta-analysis; Dose of 0.5ug/d of active vitamin D has four chapters,

with no statistical heterogeneity between data, a meta-analysis
using fixed effect model; Dose of 0.25-0.25ug/d of active vitamin D
has four chapters, with no statistical heterogeneity between data, a
meta-analysis using fixed effect model .0.25ug/d, 0.5ug/d and 0.25-
0.5ug/d respectively shows: [MD=0.05, 95% CI=(-0.02, 0.11)], the
results have no statistical significance;[MD=0.29, 95% CI=(-0.27,
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0.86)], the result was statistically significant;[MD=0.01, 95% CI=(-
0.06, 0.07)], the results have statistical significance. Results three

groups (Figure 6) [MD=0.12, 95% CI= (-0.07, 0.31)], the result was
not significant (Figure 7).

Experimental Control

Li b
51.1025vd
Jingjing Zhang(2015) 225 014 25 217 016 22 04%
Xinhya Pang(2013) 213 019 40 212 023 40 9.4%
Zhe Guo{2018) 222 083 42 221 073 42 7.8%
Subtotal (95% CI) 107 104 26.6%
Heterogeneity: Tau® = 0.00; Chi" = 1.23, df = 2 (P = 0.54); I" = 0%
Test for ovorall effect Z = 1.45 (P = 0.15)
51.205vd
Halong yu(2018) 23 01 2 2 01 3z 9.5%
Hong Ding(2011) 213 028 24 216 027 22 90%
Hangjing Zhan(2015) 35 02 20 222 023 20 9.2%
Qingchun Yang(2015) 24 02 30 25 03 30 9.2%
Subtotal (95% CI) 106 104 36.9%
Helerogeneity: Tau® = 0.33; Chi® = 325.14, df = 3 (P < 0.00001); ¥ = 89%
Tust for ovarall effact 2= 1.02 (P = 0.31)
51.30.25-0.5vd
Bin Zhou(2013) 215 0.24 % 212 022 3 9.3%
Hongbin Guan(2012) 218 027 3B 217 028 3z 9.2%
Nayan Yang(2014) 218 033 24 221 032 23 B.8%
Znamwe Zheng(2013) 214 028 34 215 027 34 9.2%
Subtotal (95% CI) 127 125 36.5%
Heterogenaity: Tau® = 0.00; Chi*=0.32, df =3 (P=096). = 0%
Tast for overall effact: Z = 0.27 (P = 0.79)
Total (35% CI) 340 333 100.0%
Heterogeneity: Tau® = 0.10; Chi® = 337.60, df = 10 (P < 0.00001); I = 87%
Test for overall effect: Z = 1.21 (P = 0.23)
Teat for subaroun differences: Chi' = 140, df = 2 (P = 0470 IP= 0%

Mean Difference
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Figure 7: The influence of active vitamin D for GFR.

A total of 2 articles were included in this meta-analysis, in which the dosage of 0.25ug/d one article of the active vitamin D and the
dose of 0.25-0.25ug/d one article of the active vitamin D, no statistical heterogeneity between data, by using the fixed effects model meta-
analysis, the results showed [MD=-1.82, 95% CI=(-8.69, 5.05)], the result has no statistical significance (Figure 8).

Heterogeneity: Chi* = 0.21, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z = 0.52 (P = 0.60)

Experimental Control Mean Difference
Hongbin Guan{2012) 8554 1536 33 8653 1642 32 Tea%
Jingjing Znang(2015) 96.09 21.62 25 100.99 2038 22 21.2% -4.90|-19.82, 10.02)
Total (95% CI) 58 54 100.0%

Mean Difference

IV, qui‘ 355 Cl
o 10 20

Favours [control]

95% Cl
-0.99(-8.73, 5.75)

-1.82 [-8.69, 5.05]

20 10

Favours [expenmerial]

Figure 8: The influence of active Vitamin D for GFR.

Discussion

This system evaluation into 20 randomized controlled trials
(n=1450), the treatment group has 856 cases, and the control group
has 594 cases [9-28]. Active vitamin D combined ACEI/ARB than
merely using ACEI/ARB drugs in 24 hours urinary protein, serum
creatinine, blood calcium ion concentration and hypersensitive
C-reactive protein has obvious curative effect, and according to
different experiment chooses the dose of vitamin D is divided into
three groups, further standardize the scope of variables and makes
the evaluation more scientific and reliability. Diabetic nephropathy
is a common one of the serious complications of diabetes, its main
pathological features of renal hypertrophy, renal tubular basement
membrane thickening, and glomerular mesangial cell proliferation
and renal tubular mesangial area increased extracellular matrix,

leading to renal function impairment, glomerular fibrosis [29].

At present, the role for Vitamin D mechanism of diabetic
nephropathy are mainly inhibiting renin- angiotensin-aldosterone
system, inhibition of transforming growth factor B, inhibiting
inflammatory cytokines, regulating immune response and
protection of Sertoli cell. Active Vitamin D3 can be an increase in
intracellular calcium ion concentration, activate the islet B cells
secrete insulin [30], the immunoregulatory effects by inhibition
of pancreatic islet B cells apoptosis [31], which play the role of
protecting islets of course, excessive intake of Vitamin D can lead to
VD poisoning, mainly with hypercalcemia, urine with thirst, nausea,
vomiting, and constipation, and even life-threatening, so when
using Vitamin D or active Vitamin D, should be tested periodically

blood 25 (OH) D and urinary calcium levels.
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Still exist deficiencies in this study, relevant randomised
controlled trials are limited, sample size is small, the quality of
the literatures is not high, and the follow-up time is short, and
observation of the index is not comprehensive. so, we still need a
lot of studies to confirm the effect of active vitamin D on diabetic
nephropathy. In conclusion, our study is the first meta-analysis to
evaluate the relationship between Different dose of active vitamin
d and diabetic nephropathy.
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