ACEI+ARB

Placebo

Dilazep

Figure 2: Network of antihypertensive drugs in ADPKD. The size of treatment nodes (blue circles) reflected the number of
studies. The thickness of lines represented the number of trials in that comparison. ARB: angiotensin-receptor blocker. ACEI: angiotensin-
converting-enzyme inhibitor. CCB: calcium-channel blocker.

Figure 3: Risk of bias summary for the included studies.
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mm Hg). The results found the rigorous BP group was
associated with a greater decrease in LVMI (three studies,
517 participants, MD -14.56, 95% CI -27.06, -2.06,
P=0.02) compared with the standard BP group (Figure
10). However, the eGFR was similar between the two
groups (three studies, 261 participants, MD -6.39, 95% CI
-17.67,4.90, P=0.27) (Figure 4). UAE tended to be less in
the rigorous BP group (two studies, 208 participants, MD
-38.6,95% CI -101.61, 24.4, P=0.23), but the result was

not significant (Figure 6).

Bayesian probability analysis found the ARB had
349% probability to be the best treatment in eGFR. The
ranking sequence was shown in Table 9. ARB also ranked
first in the UAE and the SBP. B-blocker ranked first in the
Scr and the LVMI. ACEI+ARB ranked first in the DBP
and the MAP.

Sensitivity analysis of by changing different
models got similar results for all the outcomes in direct

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Risk of Bias

ABCDEFG

Treatment Control
Study or Subgrou Mean SD Total Mean SD Total Weight
1.1.1 ACEl vs. placebo
van Dijk 2003 97 20 32 105 20 29 100.0%
Subtotal (95% CI) 32 29 100.0%
Heterogeneity: Mot applicahle
Testfor averall effect Z=1.56 (P=012)
1.1.2 ACEl vs. B-blocker
van Dijk 2003 G4 e li] 13 a3 el 15 37.3%
Zeltner 2008 80.7 107 17 78 7h 20 B27%
Subtotal (95% CI) 30 35 100.0%

Heterogeneity: Tau®=166.02; Chi*= 3.39, df=1 {P=0.07), F=71%
Testfor overall effect: Z=0.51 {P = 0.61)

1.1.3 ACElvs. CCB

Ecder 2000 56 20 12 69 17 12 100.0%
Subtotal (95% Cl) 12 12 100.0%
Heterogeneity: Mot applicahle

Testfor overall effect: Z=1.72 (P = 0.08)

1.1.4 ARBvs. CCB

Mutahara 2005 648 278 20 585 142 11 100.0%
Subtotal (95% CI) 20 11 100.0%
Heterogeneity: Mot applicahle

Testfor overall effect: Z=0.83 (P = 0.40)

1.1.5 Dilazep vs. placebo

Makamura 2001 1104 106 6 1086 122 B 63.3%
Makamura 2001 98.8 14 5 858 134 5 367%
Subtotal (95% CI) 1 11 100.0%
Heterogeneity: Tau®=0.00; Chi*=0.01,df=1{(P=0.91), F=0%

Testfor overall effect: Z= 043 (P =0.67)

1.1.6 ACElvs. ARB

Ulusoy 2010 7725 2713 13 7385 2773 19 100.0%
Subtotal (95% CI) 13 19 100.0%
Heterogeneity: Mot applicable

Testfor overall effect Z=0.35 (P =0.73)

1.1.7 ACEI+ARB vs. ACEl+placebo

Schrier 2014 5505 595 11 5549 572 13 840%
Torres 2014 341 88 10 357 124 T 160%
Subtotal (95% CI) 21 20 100.0%
Heterageneity: Tau®= 0.00: Chi*= 0.04, df=1 (P = 0.85); F= 0%

Testfor overall effect: Z=0.29 (P = 0.78)

1.1.8 Standard BP controlvs. rigorous BP control

Schrier 2002 65 40 13 64 29 17 127%
Schrier 2002 50 25 12 64 26 11 16.3%
Schrier 2014 64 ] a0 63 4 81 37.0%
Zeltner 2008 725 103 18 86 B.6 19 34.0%
Subtotal (95% Cl) 133 128 100.0%

Heterogeneity: Tau®= 89.17; Chi*= 26.05, df= 3 (P = 0.00001) F=88%
Testfor overall effect: Z=1.11 (P = 0.27)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection hias)

(E) Incomplete outcome data (attrition hias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Figure 4: Meta-analysis of all the antihypertensive treatments in eGFR.
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Table 4: The effects of the antihypertensive treatments in the UAE.

ACEI 478 (-98.28,86.41)  |-26.38 (-158.54, 75.14) |9.62 (-84.67, 102.61) ;éégg) R
487 (-75.73,97.85) | ACEI+ARB 221,98 (-188.63, 117.60) | 14.48 (-117.15, 143.84) ;gg'g) (.29,
29.95 (-61.87, 145.72) |25.54 (-104.17, 164.39) | ARB 35.57 (-98.63, 199.18) gg%;‘) (68.09,
-9.49 (-96.03,75.27)  |-14.76 (-140.97, 103.48) | -39.27 (-185.32, 78.06) | B-blocker ;g?-jg) (-11.59,
2146.03 (26333 2150.86 (-305.70

e , o '|-177.55 (-317.05, -74.83) | -135.99 (-284.14, -3.62) |CCB

Data was listed as MD with 95% CI. Effect estimates from the network meta-analysis in the consistency model occupy the
bottom left part of the diagram, and the estimates from the inconsistency model occupy the top right part of the diagram.
The diagonal corresponds to the comparison. The MD and 95% CI for the comparisons should be read from left to right.
Significant results are underlined and in bold. The data should be read from left to right in the bottom left part of the
diagram, and from right to left in the top right part of the diagram.

Table 5: The effects of the antihypertensive treatments in the SBP.

ACEI 20.63 (-4.68,4.14) |-1.60 (-6.37,3.05) |1.00 (-4.36,6.33) ]4.70 (-1.19, 10.13)
0.66 (-4.21,4.75) | ACEI+ARB -1.01 (-7.65,5.05) |1.67 (-5.68,8.34) [5.07 (-3.93, 12.81)
1.50 (-3.18,6.22) |0.85(-5.22,7.56) |ARB 2.56 (-4.44,9.66) |6.08 (-2.23, 13.75)
-1.00 (-6.23,4.32) |-1.67 (-8.19,5.68) |-2.48 (-9.35,4.55) |B-blocker 3.46 (-5.77, 11.95)
-4.70 (-9.96, 1.30) |-5.40 (-11.90, 2.62) |-6.17 (-12.87, 1.00) |-3.74 (-11.02, 4.35) | CCB

Data was listed as MD with 95% CI. Effect estimates from the network meta-analysis in the consistency model occupy the
bottom left part of the diagram, and the estimates from the inconsistency model occupy the top right part of the diagram.
The diagonal corresponds to the comparison. The MD and 95% CI for the comparisons should be read from left to right.
The data should be read from left to right in the bottom left part of the diagram, and from right to left in the top right part of
the diagram.

Table 6: The effects of the antihypertensive treatments in the DBP.

ACEI -1.31 (-8.62, 3.40) -0.64 (-5.95, 4.99) -1.00 (-8.38,6.35)  |2.75 (-4.96,9.68)
1.13(-3.31,838) |ACEI+ARB 0.71 (-6.04, 10.25) 0.21(-8.00, 11.17)  |3.80 (-7.42, 15.63)
0.69 (-4.95,5.80)  |-0.53 (-10.22, 5.86) ARB -0.35(-9.79,8.72)  [2.94 (-8.11, 12.93)
0.93 (-6.36,8.31)  |0.04 (-11.16, 7.80) 0.26 (-8.60, 9.57) B-blocker 3.34(-9.22, 14.97)
2.81(-9.45,4.74) |-3.84 (-14.08, 4.08) -3.44 (-11.26, 5.65) -3.77(-13.41,6.82) |ccB

Data was listed as MD with 95% CI. Effect estimates from the network meta-analysis in the consistency model occupy the
bottom left part of the diagram, and the estimates from the inconsistency model occupy the top right part of the diagram.
The diagonal corresponds to the comparison. The MD and 95% CI for the comparisons should be read from left to right.
The data should be read from left to right in the bottom left part of the diagram, and from right to left in the top right part of
the diagram.

Table 7: The effects of the antihypertensive treatments in the MAP.

ACEI -4.85(-17.71, 8.31) 2.55(-10.30,5.13) | 0.83 (-3.68, 5.83) 3.04 (-3.97,9.98)
426 (-8.85,17.31) | ACEI+ARB 2.18 (-12.90, 17.24)  |5.65(-8.14,19.72)  [7.85 (-6.72,22.43)
270 (-5.13,10.37) [-1.59 (-16.66, 13.60) | ARB 3.39(-5.54,12.63) |5.62 (-4.93, 16.08)
-0.83 (-5.78,3.70) |-5.13 (-19.00, 8.59) 3.55(-12.69, 5.48) | p-blocker 2.20 (-6.06, 10.42)
2.93(-9.99,4.12) |-7.27 (-22.16,7.37) -5.65(-15.88,4.73)  |-2.14(-10.48,6.72) |CCB

Data was listed as MD with 95% CI. Effect estimates from the network meta-analysis in the consistency model occupy the
bottom left part of the diagram, and the estimates from the inconsistency model occupy the top right part of the diagram.
The diagonal corresponds to the comparison. The MD and 95% CI for the comparisons should be read from left to right.
The data should be read from left to right in the bottom left part of the diagram, and from right to left in the top right part of
the diagram.
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comparisons. Sensitivity analysis of direct comparisons by
excluding each study one by one was consistent with the
former results. Heterogeneity of direct comparisons was
high in the rigorous BP vs. standard BP group, because the
included studies used log transformations in the results.
Heterogeneity in the network comparisons was mainly
from the ACEI-ARB-CCB loop, so we checked the
heterogeneity through the node-splitting (Table 10). There
was no significant heterogeneity in the node-splitting.

DISCUSSION

This study provided evidences for the
antihypertensive treatments from 10 RCTs evaluating
six interventions in adult patients with ADPKD. Overall,
network comparisons and direct comparisons both
indicated there was currently insufficient evidence of
an association between lowering BP and the surrogate
measures of kidney.

All the treatments did not differ in eGFR, Scr,
SBP, DBP, MAP, and LVMI in network comparisons.

Treatment Control

Mean Difference

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

Compared with B-blocker or CCB, RASIs did not show
different effects on the renal function. ACEI was not
associated with significantly protective effects on eGFR
and UAE when compared with placebo. However, ACEI
significantly decreased SBP, DBP, MAP and LVMI when
compared with CCB. Significantly increased UAE was
observed in CCB compared with RASI treatments. No
significant outcome was found in Dilazep compared with
placebo. The rigorous BP control was associated with
lower LVMI than the standard BP control. ARB may be
relatively the most suitable treatment for eGFR, UAE and
SBP in ADPKD.

RASIs are the first-line treatments for hypertension
in ADPKD till now [16]. However, little beneficial
effect of RASIs in renal function was found in ADPKD
patients in the past [17]. Therapeutic effects of RASI in
renal function might be limited due to massive cystic
involvement. EGFR in the majority of ADPKD patients
remained steady until the late stage of the disease [18].
Combination of ACEI and ARB which was supposed
to solve the compensatory feedback showed similar

Risk of Bias
ABCDEFG

Mean Difference
IV, Random. 95% CI

1.2.1 ACElvs. ARB

Makamura 2012 078 013 10 079 08 10 S51.6%  -0.01 [0.51,0.49] 22@227 2
Ulusoy 2010 1.46 0.81 13 1.3 081 19 48.4% 016 [-0.36, 0.68] 22222097
Subtotal (95% CI) 23 29 100.0%  0.07 [-0.29, 0.43]
Heterogeneity: Tau®= 0.00; Chi*= 0.21, df=1 (P = 0.64); F= 0%
Test for overall effect Z=0.39 (P = 0.69)
1.2.2 ACEl vs. B-blocker
Zeltner 2008 188 05 17 17 041 20 100.0%  0.18[0412, 0.48] t 22720087
Subtotal (95% CI) 17 20 100.0%  0.18[-0.12,0.48]
Heterogeneity: Mot applicable
Test for averall effect: Z=1.18 (P =0.24)
1.2.3 ACEl vs. CCB
Ecder 2000 161 012 12 16 018 12 100.0% 0.01-0.10,012] F 22212127
Subtotal (95% CI) 12 12 100.0%  0.01[-0.10,0.12] ;
Heterngeneity: Mot applicable
Test for averall effect: Z=0.18 (P = 0.86)
1.2.4 ARBvs. CCB
Mutahara 20048 126 046 20 171 089 11 1000% -045[1.01,0.11] i‘ ®222@0722
Subtotal (95% CI) 20 11 100.0%  -0.45[-1.01,0.11] r
Heterogeneity: Mot applicable
Testfor averall effect Z=1.57 (P=0.12)
1.2.6 Dilazep vs. placebo
Makamura 2001 1 03 5 049 03 5 429% 0.10[0.27,0.47] I 272@227 72
Makamura 2001 07 02 3 1 02 6 &71% -0.30[-0.43,-0.07] —- 272@227 72
Subtotal (95% CI) 11 11 100.0%  -0.13[-0.52, 0.26]
Heterogeneity: Tau®= 0.06; Chi*=3.24 df=1{P=0.07), F=69%
Test for overall effect Z= 0.65 (P=0.52)
-2 R 0 1 2

Testfor subgroup differences: Chi*= 442 df=4 (P=0.35), F=9.4%
Eisk of bias legend

(A) Random sequence generation (selection hias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other hias

Favours treatment group Favours control group

Figure 5: Meta-analysis of all the antihypertensive treatments in Scr.
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treatment effects of eGFR and TKV when compared with
the ACEI monotherapy [1, 2].

UAE reflects the level of glomerular proteinuria,
which is considered as a marker of glomerular injury [19].
ACEI is widely used in CKD to reduce the albuminuria
mainly through lowering the intra-glomerular pressure
[20]. Protective effects of ACEI were almost found in
patients with chronic glomerulonephritis or proteinuria >
2 g/24h which did not always happen in ADPKD [21].

ADPKD patients were always accompanied with low
levels of UAE (<2 g/24h). Therefore the anti-albuminuria
effect of the ACEI still need large-scale studies to prove.
CCB was associated with increased UAE than
RASIs [3, 8, 10]. We noticed that the CCB used in the
trials was amlodipine (L-type CCB). CCBs varied in their
effects of glomerular arterioles. T- or N-channel receptors
mainly existed on the afferent and efferent arteriole, while
L-channel receptors predominantly existed on the afferent

ACEI Control Mean Difference Mean Difference Risk of Bias
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random. 95% Cl ABCDEFG
1.3.1 ACEl vs. placebo
wan Dijk 2003 371 425 32 B1 883 20 1000% -2.30 [-5.96,1.18] 2222020
Subtotal (95% CI) 32 29 100.0% -2.39 [-5.96, 1.18]

Heterogeneity. Mot applicable
Testfor overall effect: Z=1.31 (P=019)

1.3.2 ACEl vs. B-blocker

wvan Dijk 2003 1044 1283 13 434 522 15 521% 6.10 [-1.36, 13.56) 2222020
Zeltner 2008 426 123 17 703 325 20 479%  -27.70[-4310,-12.30) L 772290002
Subtotal (95% CI) 30 35 100.0% -10.10 [-43.20, 22.99]

Heterogeneity. Tau®=533.12; Chi*=14.99, df=1 {P=0.0001); F=93%
Test for averall effect: 2= 060 {F = 0.55)

1.3.3 Dilazep vs. placebo

Makarmura 2001 46 26 6 140 &0 6 522% -94.00139.09,-48.91] —a P2@3223
MNakamura 2001 118 40 5 142 4B 5 47.8% -24.00 [-77.43,29.43] — r2@2717 2
Subtotal (95% CI) 1 11 100.0% -60.53 [-129.06, 8.01] .

Heterogeneity, Tau®=1813.73; Chi*= 3.85, df=1 (P=0.08); F=T74%
Test for averall effect: £=1.73 {F = 0.08)

1.3.4 ACElvs. ARB

MNakamura 2012 59 g 10 37 4 10 100.0% 22.00[15.80, 28.20] ! 772@217? 172

Subtotal (95% CI) 10 10 100.0% 22.00 [15.80, 28.20]

Heterogeneity. Mot applicable
Test for overall effect; 2= 6.96 (P = 0.00001)

1.3.5 ARBvs. CCB

Mutahara 2005 49 iz 15 287 238 9 100.0% -238.00[394 61,-81.39] i 972207272
Subtotal (95% Cl) 15 9 100.0% -238.00[-394.61,-81.39]

Heterogeneity. Mot applicable
Testfor overall effect: Z= 2.98 (P = 0.003)

1.3.6 ACEl vs. CCB

Ecder 2000 14 & 12 148 74 12 100.0% -134.00[176.01,-91.99] t POOOODE

Subtotal (95% CI) 12 12 100.0% -134.00 [-176.01, -91.99]

Heterogeneity. Mot applicable
Testfor overall effect: Z=6.25 (P = 0.00001)

1.3.7 ACEI+ARB vs. ACEl+placebo

Schrier 2014 28 7986 81 2045 537 90  E5.4% 7.66[13.03,28173]
Torres 2014 392 3435 9 61 41.3 7 346% -21.80 [59.74,16.14]
Subtotal (95% Cl) 90 97 100.0% -2.62 [-29.99, 24.75]

Heterogeneity, Tau®=188.19; Chi*=1.78,df=1 (P = 0.18); F= 44%
Testfor overall effect Z= 019 (P = 0.85)

1.3.8 Standard BP controlvs. rigorous BP control

Schrier 2014 23 10 90 16 B &1 509% 7.00[4.56, 9.44] LT T T T 1 B
Zeltner 2008 948 354 18 235 67 19 491% 71.30 [54.67, 87.93] o 7772900807
Subtotal (95% CI) 108 100 100.0%  38.60[-24.40, 101.61]

Heterogeneity: Tau®= 2030.48; Chi*= 56.22, df=1 (P < 0.00001); F=98%
Test for averall effect: Z=1.20{FP=0.23)

Testfor subgroup differences: Chi*=100.06, df=7 (P = 0.00001), F=93.0%
Risk of bias leaend

(A) Random sequence generation (selection hias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other bias

200 100 0 100 200
Favours treatment group  Favours control group

Figure 6: Meta-analysis of all the antihypertensive treatments in UAE.
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arteriole. T-/N-channel blockade led to a reduction of
intra-glomerular pressure and accordingly decreased
UAE levels, while blockade of L-channel receptors led
to an increase of UAE [22]. On the other hand, cytosolic
Ca?" depletion caused by PKD1/2 mutation could activate
cyclic adenosine monophosphate (cAMP) signal pathway
and accelerate cystic proliferation in ADPKD [23,24].
CCB might aggravate the Ca®" depletion of the tubules
and activate the cAMP pathway. However, this hypothesis
needed to be testified.

B-blockers treatment was limited and uncertain
according to the existing outcomes. B-blockers could
inhibit RAAS activation by suppressing renin release.
Evidence about B-blockers in ADPKD still needs more
studies to prove.

LVMI is known as cardiovascular risk factor for
morbidity or mortality in ADPKD patients [19]. Left
ventricular hypertrophy frequently occurs in ADPKD

patients with hypertension. LVMI decrease of hypertensive
patients could bring benefits in reduced cardiovascular risk
and mortality. Only rigorous BP control was found to be
associated with obvious decline in LVMI compared with
the standard BP control. Moreover, the HALT-PKD study
found rigorous BP control could slow TKV significantly
in the patients with early ADPKD [1, 2]. However, the
eGFR and the UAE were not significant in the rigorous
BP control group.

There were few data on patient relevant endpoints,
such as end stage renal disease, need for dialysis/
transplantation and mortality in addition to adverse drug
effects. Zeltner et al. [4] reported no difference between
ACETI vs. B-blocker in the need for dialysis/transplantation
and the risk of cardiovascular events. Nutahara et al. [3]
reported no difference between ARB vs. CCB in the risk
of doubling of Scr.

This study had several limitations. First, the sample

Treatment Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup _Mean _SD Total Mean SD Total Weight [V, Random. 95% CI IV, Random, 95% CI ABCDEFG
1.4.1 ACEl vs. B-blocker
Zeltner 2008 130 2 17 131 2 20 1000%  -1.00[-2.28,0.29] 22729082
Subtotal (95% CI) 17 20 100.0% -1.00 [-2.29, 0.29]
Heterogeneity: Mot applicable
Testfor overall effect Z=1.52(F=013)
1.4.2 ACElvs. CCB
Ecder 2000 122 5 12 127 4 12 100.0%  -5.00 [8.62,-1.38] t 2727227272
Subtotal (95% CI) 12 12 100.0%  -5.00[-8.62,-1.38]
Heterogeneity: Not applicable
Test for overall effect: Z=2.71 (P = 0.007)
1.4.3 ARBvs. CCB
Nutahara 2005 132 266 19 1337 169 21 100.0% -1.70[15.68,12.28] i Q722209272
Subtotal (95% CI) 19 21 100.0% -1.70[-15.68, 12.28]
Heterogeneity: Mot applicahle
Test for averall effect: Z=0.24 (P =0.81)
1.4.4 ACElvs. ARB
Makamura 2012 130 4 10 128 5 10 71.3% 1.00[-2.97, 4.97] 22@2222
Ulusoy 2010 120 812 13 11658 85 19 287% 3.42[-2.84, 9.68] r22272@7
Subtotal (95% CI) 23 29 100.0% 1.69 [-1.66, 5.05]
Heterogeneity: Tau®=0.00; Chi*=0.41, df=1 (P=052), F=0%
Test for averall effect: Z=089 (P=0.32)
1.4.5 ACEI+ARB vs. ACEl+placebo
Schrier 2014 115 36 81 1158 28 90  987% -0.90 [-1.87, 0.07]
Torres 2014 1223 ] g 1212 748 7 1.3% 1.10 [-7.40, 9.60]
Subtotal (95% CI) 89 97 100.0% -0.87 [-1.84, 0.09]
Heterogeneity: Tau®= 0.00; Chi*=0.21, df=1 (P=0.65); F= 0%
Test for overall effect Z=1.77 (P =0.08)
1.4.6 Dilazep vs. placebo
Nakamura 2001 116 18 3 16 16 6 41.3% -2.00[21.27,17.27] & 2002298
Makamura 2001 162 14 5 152 12 5 587% 10.00[6.16,26.16] L 22@2222
Subtotal (95% CI) 1 11 100.0%  5.04[-7.34, 17.43] *
Heterogeneity: Tau®= 0.00; Chi*=0.87, df=1 (P=0.35);, F=0%
Testfor overall effect Z=0.80 (P=042)

Risk of bias legend

(A) Random sequence generation (selection hias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other hias

20 D 0 10 20
Favours treatment group Favours control group

Figure 7: Meta-analysis of all the antihypertensive treatments in SBP.
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Table 8: The effects of the antihypertensive treatments in the LVMI.

ACEI

0.41 (-34.15, 35.78)

5.14 (-31.10, 40.07)

-2.58 (-37.76, 31.34)

27.10 (-9.23, 64.91)

-0.29 (-34.40, 33.07)

ACEI+ARB

4.82 (-45.86, 53.24)

-2.79 (-52.75, 44.60)

26.73 (-22.61, 77.88)

-5.14 (-41.44, 31.46)

~4.85 (-54.72, 44.27)

ARB

~7.73 (-56.80, 41.13)

21.73 (-27.05, 74.00)

2.13 (-32.01, 35.90)

2.48 (-45.68, 51.30)

7.27 (-42.40, 56.31)

B-blocker

29.70 (-19.46, 82.01)

-27.08 (-63.78, 8.59)

26.60 (-76.63, 22.67)

-21.36 (-74.09, 28.23)

-29.11 (-79.47, 19.34)

CCB

Data was listed as MD with 95% CI. Effect estimates from the network meta-analysis in the consistency model occupy the
bottom left part of the diagram, and the estimates from the inconsistency model occupy the top right part of the diagram.
The diagonal corresponds to the comparison. The MD and 95% CI for the comparisons should be read from left to right.
The data should be read from left to right in the bottom left part of the diagram, and from right to left in the top right part of
the diagram.

Table 9: The rank sequence of the antihypertensive treatments in the outcomes.
Drug eGFR Scr UAE SBP DBP MAP LVMI
ACEI Rank 3 Rank 3 Rank 3 Rank 3 Rank 3 Rank 3 Rank 2
ACEI+ARB Rank 4 Rank 2 Rank 2 Rank 1 Rank 1 Rank 3
ARB Rank 1 Rank 2 Rank 1 Rank 1 Rank 4 Rank 2 Rank 4
B-blocker Rank 5 Rank 1 Rank 4 Rank 4 Rank 2 Rank 4 Rank 1
CCB Rank 2 Rank 4 Rank 5 Rank 5 Rank 5 Rank 5 Rank 5
Rank 1 was the best. The bigger number of the rank, the worse rank. Rank 1 was underlined and in bold.
Treatment Control Mean Difference Mean Difference Risk of Bias

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG

1.5.1 ACEl vs. B-blocker

Zeltner 2008 83 1 17 82 1 20 1000%  1.00([0.35 1.65] 227200®

Subtotal (95% CI) 17 20 100.0%  1.00[0.35, 1.65]

Heterogeneity: Mot applicable

Testfor averall effect: 2= 3.03 (P =0.002)

1.5.2 ACElvs. CCB

Ecder 2000 80 3 12 83 3 12 1000% -3.00[-540,-0.60] ! POOOOOS

Subtotal (95% CI) 12 12 100.0% -3.00 [-5.40, -0.60]

Heterogeneity: Mot applicable

Testfor averall effect: 2= 2.45 (P =0.01)

1.5.3 ARB vs. CCB

Nutahara 2005 817 386 18 806 162 21 1000% 1.10[-18.01,20.21] . ®222@022

Subtotal (95% CI) 19 21 100.0% 1.10[-18.01,20.21]

Heterogeneity: Mot applicable

Testfor overall effect Z=0.11 (P =0.91)

1.5.4 ACElvs. ARB

Makamura 2012 7 3 10 77 4 10 556%  0.00[3.10,3.10] 2292223

Ulusoy 2010 7462 518 13 7289 45 10 444%  173[1.74,520] 22222@7?

Subtotal (95% CI) 23 29 100.0%  0.77 [-1.54,3.08]

Heterogeneity: Tau®=0.00; Chi*= 053, df=1(P=047), F=0%

Testfor overall effect: £=0.65 (P =0.51)

1.5.5 ACEI+ARB vs. ACEl+placebo

Schrier 2014 75 3 81
Torres 2014 744 74 g
Subtotal (95% CI) 89

78
81.3

29 90 63.1%
6.3 7 369%
97 100.0%

Heterogeneity: Tau®=17.35; Chi*= 3.69, df=1 {(P=0.058); F=73%

Testfor averall effect Z=0.76 (P =0.44)

1.5.6 Dilazep vs. placebo

MNakamura 2001 78 10 4 70
MNakamura 2001 98 12 5 96
Subtotal (95% CI) 1

10 6 70.6%
16 5 29.4%
11 100.0%

Heterogeneity: Tau®= 0.00; Chi*=0.32, df=1 (P=057);, F=0%

Testfor overall effect: Z2=1.29 (P = 0.20)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition hias)
(F) Selective reporting (reporting hias)
(G) Other bias

0.00 [-0.89, 0.84]
-6.90 [-13.89, 0.09]
-2.54[-9.07, 3.98]

8.00[-3.32,18.32]
2.00[-15.53,18.53]
6.24[-3.27, 15.74]

———

.20 -10 0 10 20
Favours treatment group  Favours control group

Figure 8: Meta-analysis of all the antihypertensive treatments in DBP.
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Treatment Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
1.6.1 ACEl vs. placebo

van Dijk 2003 100 2 32 108 3 29 1000% -5.00[6.29,-3.71] !’ 2222020
Subtotal (95% CI) 32 29 100.0% -5.00[-6.29,-3.71]

Heterogeneity: Not applicable
Test for overall effect: Z= 7.58 (P < 0.00001)

1.6.2 ACEl vs. B-blocker

van Dijk 2003 102 3 13 108 2 15 47.3% -3.00[4.92,-1.08] — ??

Zeltner 2008 93 1 17 98 1 20 527% 1.00[0.35,1.65] = 2B

Subtotal (95% CI) 30 35 100.0% -0.89 [-4.81,3.02]

Heterogeneity: Tau®= 7.47; Chi*=14.98, df=1 (P = 0.0001); F= 93%

Test far overall effect Z= 0.45 (P = 0.65)

1.6.4 ACEl vs. CCB

Ecder 2000 94 312 97 3 12 1000% -3.00[5.40,-0.60] t POPOOOE
Subtotal (95% CI) 12 12 100.0% -3.00 [-5.40, -0.60]

Heterogeneity: Not applicahble

Test for overall effect Z=2.45 (P =0.01)

1.6.5 ACEl vs. ARB

Ulusoy 2010 89.69 6.29 13 87 566 19 1000%  269[1.57, 6.95 —t 29222000@
Subtotal (95% CI) 13 19 100.0%  2.69 [-1.57, 6.95] -~

Heterogeneity: Not applicable
Testfor overall effect Z=1.24 (P=0.22)

1.6.6 ACEI+ARB vs. ACEl+placebo
Tarres 2014 705 8.9 8 754 129 7 100.0% -4.90 [16.27, 6.47] . LT LT T 1T B
Subtotal (95% CI) 8 7 100.0% -4.90[-16.27, 6.47]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.84 (P = 0.40)

d0 5 0 & 10
Favours treatment group  Favours control group

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of cutcome assessment (detection hias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 9: Meta-analysis of all the antihypertensive treatments in MAP.

RAAS-| Control Mean Difference Mean Difference Risk of Bias
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
1.7.3 ACEI+ARB vs. ACE|
Schrier 2014 582 1274 208 588 1285 218 100.0% 0.30[2.13,2.73 Peeee8
Subtotal (95% CI) 208 219 100.0% 0.30 [-2.13,2.73]

Heterogeneity: Not applicable
Testforoverall effect: £=0.24 (P=0.81)

1.7.4 ACEl vs. ARB

Ulusoy 2010 10169 1525 13 106.88 2012 19 100.0% -5.19 [-17.46, 7.08] 1— 2222202
Subtotal (95% CI) 13 19 100.0% -5.19[-17.46, 7.08]

Heterogeneity: Not applicable

Testfor overall effect 2= 0.83 (P=0.41)

1.7.5 ACHl vs. B-blocker

Zeltner 2008 1026 B8 17 1003 54 20 100.0% 230[1.71, 6.31] ! 27790082
Subtotal (95% CI) 17 20 100.0% 2,30 [-1.71,6.31]

Heterogeneity, Not applicable
Testforoverall effect: Z=1.13 (P =0.26)

1.7.6 ACElvs. CCB
Schrier 2002 106 25 43 133 33 20 100.0% -27.00[43.07,-10.93 i 292902 ®2
Subtotal (95% C1) 19 20 100.0% -27.00[-43.07,-10.93]

Heterogeneity, Not applicable

Testfor overall effect Z= 3.29 (P = 0.0010)

1.7.8 Standard BP control vs. rigorous BP control

Schrier 2002 134 27 13 108 23 17 19.5% 26.00[7.70, 44.30]
Schrier 2002 12 N 12 e} 29 11 147% 12001152, 37.52]
Schrier 2014 61 18 220 575 15 207 331% 3.50 [0.65, 6.35]
Zeltner 2008 1104 B3 18 9049 47 19 327% 19.60 [16.00, 23.20]
Subtotal (95% Cl) 263 254 100.0% 14.56 [2.06, 27.06]

Heterogeneity. Tau®=120.89; Chi*= 50.39, df= 3 (P = 0.00001); F= 94%
Test for overall effect: Z=2.28 (P=0.02)

20 10 0 10 20
Favours treatment group  Favours control group

Test far subgroup differences: Chi*=17.73, df= 4 (P = 0.001), F= 77 4%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)

(D) Blinding of outcome assessment (detection hias)

(E) Incomplete outcome data (attrition hias)

(F) Selective reporting (reporting hias)

(G) Other bias

Figure 10: Meta-analysis of all the antihypertensive treatments in LVMI.
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Table 10: The heterogeneity of the antihypertensive treatments in the network comparisons

Name Direct Effect Indirect Effect Overall P-Value
Node-splittings of eGFR

ACEIL ARB -3.68 (-31.24, 24.03) 18.73 (-16.14, 54.44) 5.88 (-18.72,26.54) 0.27
ACEIL CCB 13.24 (-12.01, 38.58) -10.33 (-46.59, 27.04) 6.23 (-15.48,26.17) 0.27
ARB, CCB -6.05 (-30.78, 19.10) 15.85 (-20.44, 52.61) 0.22 (-20.78, 22.72) 0.30
Node-splittings of Scr

ACEL ARB -0.07 (-0.56, 0.44) -0.46 (-1.40, 0.46) -0.16 (-0.57, 0.25) 0.40
ACEI, CCB -0.01 (-0.54, 0.51) 0.38 (-0.52, 1.28) 0.04 (-0.35, 0.53) 0.41
ARB, CCB 0.44 (-0.28, 1.19) 0.06 (-0.67, 0.79) 0.21 (-0.25, 0.72) 0.41
Node-splittings of UAE

ACEIL ARB -22.14 (-198.76, 152.03)  |-116.21 (-382.10, 163.42) |-29.95 (-145.72, 61.87) | 0.42
ACEL CCB 134.31 (-27.00, 289.65) 216.96 (-34.52, 464.40) 146.03 (47.16,263.33) |0.47
ARB, CCB 234.56 (26.43, 437.04) 158.81 (-79.39, 396.13) 177.55 (74.83,317.05) |0.49
Node-splittings of SBP

ACEIL ARB -1.85 (-6.79, 3.006) 3.78 (-12.61, 20.69) -1.50 (-6.22, 3.18) 0.53
ACEIL CCB 4.90 (-1.19, 11.23) 0.42 (-16.72, 16.41) 4.70 (-1.30, 9.96) 0.58
ARB, CCB 2.58 (-12.98, 18.44) 6.87 (-1.02, 14.93) 6.17 (-1.00, 12.87) 0.65
Node-splittings of DBP

ACEIL ARB -0.91 (-6.63, 5.25) 4.05 (-17.77,25.81) -0.69 (-5.80, 4.95) 0.66
ACEI, CCB 3.05(-4.94, 10.92) -1.39 (-23.74, 18.97) 2.81 (-4.74, 9.45) 0.67
ARB, CCB -0.15 (-22.20, 20.92) 3.78 (-6.36, 13.51) 3.44 (-5.65, 11.26) 0.73

size of included studies was scant. Therefore, conclusions MATERIALS AND METHODS
of eGFR and secondary outcomes were uncertain.
Secondly, most of the ADPKD patients were prescribed
with combination antihypertensive drugs. Our results
were influenced inevitably by mixed drug effects. Thirdly,
safety endpoints were poorly defined in included studies.

Moreover, this study could not assess subgroup analysis

Search strategy and selection criteria

We (X.C. and D.B.) searched PubMed, Embase,

by different ADPKD genotypes (PKDI&PKD?2) with
different speed of renal progression.

In conclusion, this network meta-analysis is
underpowered to detect differences of antihypertensive
treatments on kidney progression in ADPKD patients.
More RCTs and research about T-/N- type CCBs will be
needed in the future. Use of ARB in clinical practice may
be an optimal choice.

Ovid, and Cochrane Collaboration (published up to
May, 2015) with the following terms: “angiotensin
converting enzyme inhibitors”, “ACEls”, “ACE
inhibitors”, “angiotensin receptor blockers”, “ARBs”,
angiotensin receptor antagonists”, “beta-blockers”,
“B-blockers”, “beta-receptor antagonist”, “beta adrenergic
antagonists”, “calcium antagonists”, “CCBs”, “calcium
channel blockers”, “diuretics”, and the names of specific
medications. The references of relevant reviews and
clinical studies were checked in case of missed articles.
We also searched the Google Scholar and clinical trials

website.
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Inclusion and Exclusion Criteria

Included studies had to meet the following criteria:
(1) studies in patients with the diagnosis of ADPKD; (2)
antihypertensive drugs were used; (3) RCTs; (4) adults.
Studies with the following criteria were excluded: (1)
ADPKD patients with end stage renal disease or dialysis;
(2) cohort studies or case-control studies.

Data Extraction and methodological quality
assessment

Two authors (X.C. and Z.C.) independently checked
the included studies to extract the relevant data and assess
study bias/risk. Discrepancy was settled by discussion. We
evaluated the bias/risk of the included trials by using the
Cochrane Risk of Bias Scale [25]. The primary outcome
was estimated glomerular filtration rate (¢GFR, mL/min
or mL/min/1.73 m?). Secondary outcomes were serum
creatinine (Scr, mg/dL), urinary albumin excretion (UAE,
mg/d or mg/g), systolic blood pressure (SBP, mm Hg),
diastolic blood pressure (DBP, mm Hg), mean artery
pressure (MAP, mm Hg), left ventricular mass index
(LVMI, g/m?).

Statistical analysis

The meta-analysis was carried out according with the
PRISMA extension statement for reporting of systematic
review and network meta-analysis [26]. Heterogeneity was
measured through Q test and Z? statistics [27]. I? < 25%
was considered as low and /2> 75% as high. We estimated
the mean difference (MD) with 95% confidence interval
(CI) for the continuous calculations in the random effects
model. Sensitivity analysis was estimated by the influence
analysis which excluded each study to check the stability.

Network meta-analysis was performed by a
Bayesian Markov Chain Morte Carlo method. Network
meta-analysis needs to assume transitivity which holds
when all direct comparisons between drugs have similar
distribution of effect modifiers. The effect modifiers in
this study included the BP at baseline, the level of eGFR,
UAE, Scr and LVMI. All indirect treatment comparisons
were taken together to get an integrated estimate of the
included treatments. Different outcomes between direct
and indirect evidences suggested that the assumption of
transitivity might not depend. Included trials were grouped
into six comparison categories: ACEI, ARB, ACEI+ARB,
B-blocker, dilazep and CCB. Evaluation of inconsistency
used the node-splitting. Network meta-analysis was
calculated in both consistency and inconsistency models.
Ranking of the drugs in each outcome was measured
by Bayesian probability analysis. Software used were
WinBUGS version 1.4 (Imperial College and Medical

Research Council, London), Revman 5.4 (Cochrane
group) and Stata version 13.1 (Stata Corp., College
Station, Texas) [28].
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