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Meta-analysis of active vitamin D on microinflammation and renal function in
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Abstract: Objective To investigate the therapeutic effect of active vitamin D on chronic kidney disease. Methods Electronic
databases, including Ovide Medline, CINAHL, Embase, Cochrane Central Register of Controlled Trials, CNKI and wanfang were
searched, Randomized controlled trials (RCTs) which met the inclusion criteria were collected, search period from January 2005 to
June 2018. Indicators of inflammation, renal function, parathyroid hormone (PTH) were extracted. Data analysis was performed
using Revman 5.3 software. Results A total of 15 18 clinical RCTs were included, of which the Jadad scale scores were > 2 points.
After treatment, the reduction of high-sensitivity C-reactive protein (hs-CRP) [MD=-1.10, 95%CI( - 1.72, - - 0.49), P<0.05],
interleukin-6 (IL-6) [MD=-23.77, 95%CI(-38.32, -9.22), P<0.05] and tumor necrosis factor-o (TNF-a) [MD=-120.28, 95%CI
(=177.02, =63.54), P<0.05] in the experimental group were higher than those in the control group, and the difference between the
two groups was significant (P<0.05). Reduction of 24 h urine protein and blood BUN in the experimental group were higher than the
control group (P<0.05). The reduction of serum PTH [MD=-10.87, 95%CI(-13.44, 8.30), P<0.05] in the experimental group was
higher than that in the control group. Conclusion Active vitamin D can reduce microinflammation in patients with CKD, improve
renal function and prevent secondary hyperparathyroidism.
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ACEl-angiotensin converting enzyme inhibitor; ARB-angiotonin receptor blocker
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Testfor overall effect: Z=4.15 (P = 0.0001)
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FEENL2015 -32 018 30 -1.11 018 30 9.3% -2.09[2.18 -2.00] -
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Heterogeneity: Tau®=1.06; Chi®= 2116.70, df=10{P = 0.00001); F=100%
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Fig.1 Meta-analysis of forest plot for hs-CRP
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Fig.2 Meta-analysis of forest plot for IL-6
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Total (95% CI) a0 76 100.0% -120.28 [-177.02, -63.54] -
Heterogeneity: Tau®= 2458.50; Chi*= 64179, df= 2 (P = 0.00001}); F=100% _2'00 _1'00 ﬁ 160 260
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Fig.3 Meta-analysis of forest plot for TNF-a
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Ruslinda BT Mustafar2014 -3 225 25 -2 25 11.2% -1.00 241, 0.41] -
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BT 2016 -344 361 30 -2547 389 30 111%  -B.93[F10.83,-7.03] -
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FE&H2015 1.92 485 137 -555 447 126 11.2% 747 [6.33,8.61] -
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Fig. 4 Meta-analysis of forest plot for SCr
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skER2012 -0.14 081 39 -014 013 39 10.3% 0.00 [-0.29, 0.24] -1
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Favours [experimental] Favours [control]
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Fig.5 Meta-analysis of forest plot for 24-hour urinary protein quantity

Test for overall effect £=3.77 (P = 0.000Z)
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EmI015 -1.37 024 72 -1.09 023 T 204% -0.28[-0.36,-0.20] "
FEE2015 -0.23 028 137 -041% 0.3 126 204%  -0.05[0.12,0032 b
MREREZO11 -237 065 100 -0.97 043 100 200% -1.40[1.596,-1.24] -
Total {95% CI) 378 367 100.0% -0.50[-0.92, 0.08] <>
Heterogeneity: Tau®= 0.22; Chi*= 260.46, df= 4 (P = 0.00001); F=98% f f f f

- 2 0 2 4

Testfor overall effect 7= 2.35 (P = 0.02) Favours [experimental] Favours [contral]

Bl 6 BUN A Meta-53 T 7R E
Fig. 6 Meta-analysis of forest plot for BUN
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Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI IV, Random, 95% Cl
Adeera Lewin2017 01 0149 T8 -0.3 0. 40 TA% 0.40[0.32, 0.48] -
Fishbane 520049 02 012 28 -02 01 27 8.0% 0.40[0.34, 0.46] -
Jessica Kendrick2017 01 014 58 -0.1 047 ar 8.0% 0.20[0.14,0268] (- Iﬁl{jﬁa Ca2+ -
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Ruslinda BT Mustafar2014 008 014 25 -0.06 0.08 25 B.0% 0.14[0.08, 0.20] -
Ti12012 0.03 016 25 0.08 007 25 8.0% -0.05[-012,002] -
AERLR2013 018 035 30 -0.03 0.26 a0 T.2% 0.18[0.02, 0.34] _'_
Hig2013 0.0z 0323 15 -0,01 0. 15 T.2% 0030130149 I
akER 2012 -0 023 W -0.2 015 k] TA% 0.101[0.01, 0.19] ~
2018 1.02 058 72 0.04 017 72 TA% 0.95[0.84,1.12] -
FHEE15 043 038 137 -0.04 022 126 TA% 0.47 [0.40, 0.54] -
IR ERZO011 022 042 100 -0417 052 100 T.A% 0.39 [0.26, 0.52] -
el 2015 0.03 003 30 -0.01 005 a0 8.2% 0.04 [0.02, 0.08] [
Total (95% Cl) 659 593 100.0% 0.27 [0.15, 0.38] L 4
Heterageneity: Tau®= 0.05; Chi*= 466.81, df= 12 (P < 0.00001); F= 97% f f !

) R 0 1 2
Favours [experimental] Favours [control]

E7 24 hlIiE Ca?f Meta-5#7 TRk E

Fig. 7 Meta-analysis of forest plot for 24-hour serum Ca*
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Adeera Levin2017 -1.35 1.14 66  1.11 3.25 35 10.2% -2.46 [-3.47,-1.39] -

Alvarezl2012 -137 383 17 302 237 20 9.7% -16.72[18.86,-14.58] -

Fishbane 52009 -224 244 28 -1.2 087 27 10.2% -21.20[-22.16,-20.24] -

Jessica Kendrick2017 =27 B.Ar 58 3 T8 a7 9.4% -30.00 [32.58,-27.42] -

LitMao2014 -1.96 0.36 21 158 077 710.3% -3.59[-4.14,-2.96] -

Rucker D2009 -13.7 513 65 -43 T.24 58 9.6% -9.40 [-11.64,-7.16] -

FNER2013 -2.06 018 el 0 0.03 30 10.4% -2.06[-2.13,-1.99]

REE2012 108 072 72 -0.45 059 T2 10.4% -0.64 [-0.86,-0.43]

HiEE2018 na 372 39 -06 319 39 10.0% 1.40 [0.14, 2.94] ™

IRREER2011 -2291 555 100 336 627 100 9.9% -26.27 [-27.91,-24.63) -

Total (95% Cl) 496 445 100.0% -10.87 [-13.44, -8.30] L 2

Heterogeneity: Tau®= 16.98; Chi®= 3239.61, df=8 (P = 0.00001); F=100% '_50 _2;5 b 2'5 50'

Testfor averall effect 2= 8.29 (F = 0.00001}

Favours [experimental] Favours [control]
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Fig. 8 Meta-analysis of forest plot for PTH
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Fig. 9 Funnel plot of hs-CRP
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Fig. 10 Funnel plot of PTH

3 WHig
3.1 GEMESE E DR CKD B & MR M

CKD £ # T lo-ZILEFG = , B 25 5 H L4
AR DERZ, BHFEAE Zw R M #E . Cullough
ST 1026 51 CKD £ 35 (148 Wt 1 A 70 3w 25-7%
SedEA R D HLZ 5 E/NERIE T % (GFR) £ i 5%,

H 51 HOR 55 IR & Ca PARIIAH G . A
W7o CKD1 I I 25-F 5 4E 4 R D3 /K<
15 ng/mL [ (5 tb N 9%, 1 3 #1 & & 5 Lk 2
14%2% 43k 98 RE R A8 42 CKD & A R it Jig 1 3= E L
il 2 —", SR A JORE IR AS T A RUAE 2% 24 KW i K
A BRARE LTI R . B, H TP CKD & # 1%
FE M E R AR H5 hsCRPIL-6 fll TNF-o %% , H
TNF-a 2 TR, 721G PR B AR R PR

KRR TR  RE A A ARG 4EA R D
(¥R T 77 & e AN TR, (B N 1R K350 4 T 7 Sl
WEPEYEA 2 D B BEK T hsCRP.IL-6 F1 TNF-a Il
T KT, BRAR IR B v T 5 BB 41 s Meta- 29 #1745 1 R
K& M 4E 42 5= DR T 19 5 4 hsCRP IL-6 Al
TNF-a 7K P53 28 I BRAR KT B3 T IR A, 42
NI T 4 A 3 D ATk CKD B8 35 1A YRR RE TR
LR JRE R N SR A AT 5 O MR . i
JER B 5 1B 35 A B4 7k 2L 400 i e B SRR 41 R 4 T 2
YR D AR, 1,25(0H)2D3 54E4E K D 32k 4
A AEHA TR RIS TR EYTH, i ST
IR L0 L, ek /> 46 1 TR, S A g A A T ok
WA N TINER EANA S E = Sl N5
P28 [T T 2 0 W0 R/ B R A B I R o Ut
Ab, RAE R R L E S E i MEERAR,
Tl 9 RE B A0 1) AT SR AR A IIORE . AR REE RS
IR A3 BT — B, R FIE PE4E A D VAR YT I CKD
SRFIRYT 5 24 h R R 2 1 ek D e B A
TXT A .

AR URAGAETE 78 7 i PR 4E A2 2 D X B T RE
B3V R 2 1, B 24 h JR R (A 40, 16 17 ULET
I3 BUN K IfiLif Ca* /K- A REAE 34453 2] 1 500E .
Bk 9 E AL A1, 36 1 4 A 2% D OGS DhRe i AR 1
AT RE 5 LU R HLEIAE 5% : (D44 R D a8 4h Ca
600 K I8 D RS2 A, 9D 4R AR 3K D sz BT S



- 1440 -

“assaati Drug Evaluation Research £ 4255E 78 201978

NG SRR I K R T T, 9 S B 1R R
FEAERY BRI 2 10 T A N 4E AR 3K D T RE A
B - ME R R AR, A & -
I A8 5 5K 3% T B0 LB IR (2O I A
WA R D B = A] s sh ik sk RERE AL, 1k =
st S5 PR 24 A 25 Dm0 1) W 4 o T I
/U 0L R AT RS TE R, SE 2% AT R R O M O AR
LG TR
3.2 GEMY%ESE ZEDVFT PTHKE, FiRs SHPT X %
gk K Pk F IR 5% IR T B8 JC it E (Secondary
hyperparathyroidism, SHPT) /& CKD & 3 & W Jf &
JiE, 4642 R DA 0 2 SHPT R E RN 2 —, B
HH B I 37 FR LR 5% iR & (parathyroid hormone, PTH) I
FE &N E EMA DR 50 R F R DY,
I FBCO ML R R D Re S5, & 51 RO I A )
HU R, MR YT SHPT v 203% CKD % 1 &
MZDRe, NS EE TG EHEELEEDH
TR 1) IR 55 B 1 5 38 I 4 2 - IR 55 iR 4
UM, 2 IE A R S RS 8 R R W S s b,
T 4 A2 2 D ORJ I FOIR 55 4 R A RO 55 IR R
JEU 45 4 RNA 7246, SE B PTH R 55, Awf 7 it
—BIFSE TG ME4EA E DX PTH S5 7R KB 41
PTH % 3 28 (1) PR A K7 55 35 i T X R A1, SR 36 1k
4EE 2 DX CKD & 3% SHPT B A il 59697 2H
33 AREVER

R, IR R AL HE#E CKD3 1 PTH>70 pg/mL,
CDK4 1 PTH>110 pg/mL [ R EZEE4E XD =
IR 7 i M 4E2E R Do {H CDK 531 583 B S B 4
ARDMGRZ , AR B R 4E 4 R DR IR
iE B B2 BN D) BRI ROR WA I 4EE R D
T RREGHEE Frilt— B .

SR, AW F0 AR AFAE — 8 1 =) BR A , XA 70 &5
BATRES A — . — RN HIWF TS i b,
VIR A T8 0 s R AR FAFLE R & 5 25 )5
2 5, W 7E0 R CKD 2 W AFEANH , |1 T
FEEA MR, L AT A5 My, To v 1 B R A 44
AR ZE SR . AKRMEIRIKFRAEYZ,
Wt — BN F I Ie 15 M B SR 12k .

S0k

[1]  Fd, Kk, 2EE, 55, b E O B RN 0w
1) Meta 43 BT 485 5 KO LU [J]. w488 I 4% 3%, 2018,
34(8): 579-586.

[2] Agarwal R, Georgianos P 1. Nutritional vitamin D

replacement in chronic kidney disease and end-stage

(4]

(3]

(6]

(9]

[10]

[12]

[13]

[14]

[15]

renal disease [J]. Nephrol Dial Transpl, 2016, 31(5):
706-713.

London G M, Gue'rin A P, Verbeke F H, et al. Mineral
Metabolism and arterial functions in end-stage renal
disease: Potential role of 25-hydroxyvitamin D
deficiency [J]. J Am Soc Nephrol, 2007, 18(2): 613-620.
Dobnig H, Pilz S, Scharnagl H, et al. Independent
association of low serum 25-hydroxyvitamin d and 1,25-
dihydroxyvitamin D  levels with all-cause and
cardiovascular mortality [J]. Arch Intern Med, 2008, 168
(12): 1340-1349.

Gruson D, Ferracin B, Ahn S A, 1, 25-

Dihydroxyvitamin D to PTH(1 - 84) ratios strongly

et al.

predict cardiovascular death in heart failure [J]. PLoS
One, 2015, 10(8): e0135427.

Autier P, Gandini S. Vitamin D supplementation and total
mortality: A Meta-analysis of randomized controlled
trials [J]. Arch Intern Med, 2007, 167(16): 1730-1737.

o B, X %, PR, % Jadad =32 5 Cochrane f
IR VA T AE BB 6 o7 8 AN o 0 R 5 L
B[] A s A AR R &, 2012, 10(5): 417-422.
Sterne J A, Sutton A J,

Recommendations for examining and interpreting funnel

Toannidis J P, et al.

plot of randomized
controlled trials [J]. BMJ, 2011, 7(343): 4002-4009.

K ELR, AR . B A =R 1~ 2 B 1 G A A
SRS IR [7]. o E 2 RHE 2, 2012, 15(22): 2525-
2527.

Alborzi P, Patel N A, Peterson C, et al. Paricalcitol

asymmetry in Meta-analyses

reduces albuminuria and inflammation in chronic kidney
disease: A randomized double-blind pilot trial [J].
Hypertension, 2008, 8(1): 249-255.

TLL, RHEEN, R AL =EE X CKD BE R AR
S C N 52 (], AR R A R O
&, 2012, 13(4): 341-343.

Wik, JTRIk, K, & ARFEE 0 RS
T2z P A% ) TR Xk 0 B Y 0 R IR T R (D). )T P B
2018, 40(13): 1419-1423.

T L. EVEYEAR R D B L Rk R A BRR T
IgA B (97 ROWL 8¢ [J]. BAR P G 25 45 5 4% 35, 2015,
24(9): 957-959.

MR, BN, BT, S AR R DA E N
VR TT TgA B (17 R0 R FRT T 40 B SV A 1) 52 1 < i L
RS [J]. 1 E AR 7, 2013, 16(20): 2327-2330.
Ruslinda M, Rozita M, Norazinizah A M, et al. The
effects of calcitriol  with  calcium  carbonate
supplementation on inflammatory biomarkers in chronic
kidney disease patients' with low vitamin D [J]. Cent Eur
J Immunol, 2014, 39(2): 236-242.



“ussaat# Drug Evaluation Research 84255 781 2019478

- 1441 -

[16] E

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[26]

E, BT S REHE NS R R E MRS
HR AT 240 B 26 B3R S S0 4R B B2 (D). v [ 24
2015, 26(17): 2388-2390.

Mao L, Ji F, Zhang W, et al. Calcitriol plays a protective
role in diabetic nephropathy through anti-inflammatory
effects [J]. Int J Clin Exp Med, 2014, 7(12): 5437-5444.
KBS E, ok &, BROUHE, & 1L25- R GEA KD 3RTT
xof F JTHE PR B A G R AR BT IS (D], RS H
LW SRIT 44 E, 2012, 26(1): 12-14.

KRR, 0 7, &R &, & B =W 4RV @
T 58 2 S B SEA M RO AS 1R 2 R T 5T (0], b
AR, 2013, 16(5): 516-519.

Kendrick J, Andrews E, You Z, et al. Cholecalciferol,
calcitriol, and vascular function in CKD: A randomized,
double-blind trial [J]. Clin J Am Soc Nephrol, 2017, 12
(9): 1438-1446.

BHOAL, B HE, & R, L E LSRRGS S BRI RS 41
Sxof T UL B 0 AR SR AR AR B RS (J]. P 24 s,
2016, 27(9): 1170-1172.

Fishbane S, Chittineni H, Packman M, Oral

paricalcitol in the treatment of patients with CKD and

et al.

proteinuria: a randomized trial [J]. Am J Kidney Dis,
2009, 54(4): 647-652.

Rucker D, Tonelli M, McMahon A, et al. Vitamin D
insufficiency and treatment with oral vitamin D3 in
northern-dwelling patients with chronic kidney disease
[J7. J Nephrol, 2009, 22(1): 75-82.

Alvarez J, Law J, Coakley K, High-dose

cholecalciferol reduces parathyroid hormone in patients

et al.

with early chronic kidney disease: A pilot, randomized,
double-blind, placebo-controlled trial [J]. Am J Clin Nutr,
2012, 96(3): 672-679.

BUERE, WREEE, 9% =2, 55 i VEZ4E2E K D3 XhE M 1g
P TR S IEOR U IR A (D). v E rh T R A A
P 2% 35, 2011, 12(7): 620-623.

Levin A, Tang M, Perry T, et al. Randomized controlled

trial for the effect of vitamin D supplementation on

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

vascular stiffness in CKD [J]. Clin J Am Soc Nephrol,
2017, 12(9): 1447-1460.

Mc Cullough K, Sharma P, Ali T, et al. Measuring the
population burden of chronic kidney disease: a systematic
literature review of the estimated prevalence of impaired
kidney function [J]. Nephrol Dial Transplant, 2012, 27
(5): 1812-1821.

de Boer I H, Sachs M C, Chonchol M, et al. Estimated
GFR
concentration: A participant-level analysis of 5 cohort
studies and clinical trials [J]. Am J Kidney Dis, 2014, 64
(2): 187-197.

Okyay G U, Inal S, One¢ K, et al

lymphocyte ratio in evaluation of inflammation in

and circulating 24, 25-dihydroxyvitamin D3

Neutrophil to

patients with chronic kidney disease [J]. Ren Fail, 2013,
35(1): 29-36.

Wada J, Makino H. Inflammation and the pathogenesis of
diabetic nephropathy [J]. Clin Sci (Lond), 2013, 124(3):
139-152.

Wu-Wong J R. Potential for vitamin D receptor agonists
in the treatment of cardiovascular disease [J]. Br J
Pharmacol, 2009, 158(2): 395-412.

Mizuiri S, Hemmi H, Arita M, et al. Increased ACE and
decreased ACE2 expression in kidneys from patients with
IgA nephropathy [J]. Nephron Clin Pract, 2011, 117(1):
57-66.

Ma H, Lin H, Hu Y, et al. Serum 25-hydroxyvitamin D
levels are associated with carotid atherosclerosis in
normotensive and euglycemic Chinese postmenopausal
the Shanghai [J]. BMC
Cardiovasc Disord, 2014, 14(1): 197-205.

Poulikakos D, Malik M, Banerjee D. Parathyroid
hormone and heart rate variability in haemodialysis
patients [J]. Nephron Clin Pract, 2014, 126(3): 110-115.
WEE, MR WAL E RS =R T kR T
R 5% B Th e TCHERE BE J [0, I PR TR 4 7, 2017, 17
(12): 761-764.

women: Changfeng study



