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Abstract

Purpose: the role of acid-base homeostasis as a determinbobheohealth, and the
contribution of supplemental alkali in promoting skeletalgritg, remain a subject of

debate.

The objective of this study was, therefote,conducta meta-analysis to assess the effects of
supplemental potassium bicarbonate (KHE&hd potassium citrate (KCitr) on urinary
calcium and acid excretion, markers of bone turnover and boeeamidensity (BMD) and

to compare the effects with that of potassium chloride (KCI).

Methods: a total of 14 studies of the effect of akkaline potassalts on calcium metabolism
and bone health, identified by a systematic lteratureceavere analysed with Review
Manager (Version 5; The Cochrane Colaboration) using dorareffects model. Authors
were contacted to provide missing data as required. Reseligremented as the standardised

(SMD) or unstandardized mean difference (MD) (95% confideniegvals).

Results: urinary calcium excretion was lowered byveteion with both KKCOs (P=0.04)
and KCitr (P=0.01), as was net acid excretion (NAE) (P=0.00RHC Oz and P=0.0008 for
KCitr). Both salts significantly lowered the bone resorptmarker NTX (P<0.00001). There

was no effect on bone formation markers or BMKHCO3 and KCitr lowered calcium

excretion to a greater extent than did KCI.

Conclusions: this meta-analysis confrms that supplatien with alkalne potassium salts
leads to significant reduction in renal calcium excretion acid excretion, compatible with
the concept of increased buffering of hydrogen ions by raisedating bicarbonate. The

observed reduction in bone resorption indicates a potentiafit leneone health

Key words: Potassium, alkal, markers of bone turnover; borerahialensity
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M ini Abstract

The role of acid-base metabolism in bone health is contialiein this metaanalysis,
potassium bicarbonate and potassium citrate lowered urigdeiyna and acid excretion, and
reduced the excretion of the bone resoption marker NTX. Basemay thus be beneficial

to bone health by conserving bone mineral.

I ntroduction

The role of acid-base balance as a determinant of bonk, hexadt the potential contribution

of potassium, abundant in frut and vegetables, in promotinigtak@étegrity is contentious.

Acid-base homeostasis in the body is tightly controlled (pH 7/3%) by buffering or
neutralization by plasma proteins and other tissuesdingubone, the excretion of protons
(H*) and reabsorption of bicarbonate by the kidneys, and the erciticarbon dioxide in

the lungs. Acid loading in healthy subjects which excdbelscapacity of these systems leads
to higher levels of Hand lower levels of plasma bicarbonate, within the ramgeidered to

be normal, increasing the requirement for buffering/neuttiddia. This is known as low-
grade metabolic acidosidiet contributes to acid-base balance according to the typeicbf

or alkaline precursors which it provides, with fruit and teigles amongst the contributors of
alkaline precursorﬂl]. Long-term consumption of a high-generating diet, typical of
“Western” diets, promotes a chronic state of low grade metabolic acidosis. isThis

compounded by the decline in renal function with aging ldas to the decreased abilty of

the kidney to excrete *Hons ﬁ] ].

Severe acute and chronic metabolic acidosis have walHs$ied physiological effects on

bone ], which provides a large reserve of alkaline calcialts. sThese are released in
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response to the increased acid load. While bicarbonate andchoitiies buffer the increased
circulating H, the excess calcium and other cations released areeexanehe urine. In

vitro, and in disease states with severe metabolic axidth&rise in extracellular acid-
concentrations promotes an increase in osteoclastidtyaﬁ, ﬁ and decrease in osteoblast
activity , ﬂ What is less clear is whether adeal diet-induced chronic state of
metabolic acidosis has similar detrimental effects on bodecalcium homeostasis in the

long term.

A meta-analysis was therefore undertaken to assestettte aff alkaline potassium salts on
calcium metabolism and bone health. The specific object\etaviavestigate the effects of
potassium bicarbonate (KHGLand potassium citrate (KCitr), compared with placebo, on
urinary calcium and acid excretion, markers of bone turnamer bone mineral density. A
secondary objective was to examine the role of K@@ KCitr compared with potassium
chloride (KCI) on the same outcome measures, in orderaim@ttto clarify the respective

roles of the potassium cation and the basic anions.

We hypothesised that supplementary KHG@d KCitr would decrease urinary excretion of
calcium and net acid excretion (NAE), as well as redubinge turnover as observed by a
decrease in urine and serum markers of bone formationeaatption. The supplements

would also lead to an increase in bone mineral density (BMD
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M ethods

Search strategy and study selection

A systematic search of the literature was conducted mtiffdgandomised controled trials in
which the effects of either potassium bicarbonate or potassirate on a number of
indicators of bone health were investigated. ISI Web of Knoelg@dnich includes Web of
Science, BIOSIS, Scientific Web Plus and Medine) and PubMed used for electronic
searches of studies publshed between 1959 and February 2013. In,atietiQochrane
Central Register of Controled Trials (CENTRAL) and theernational Randomised
Controlled Trials Number Register were searched for urghddi trials. Reference lists from

relevant papers were also searched.

Studies eligible for inclusion were randomised, controlledliess and metabolic studies in
human adult men or women. Parallel or cross-over design, netalbaommunity-based
intervention studies were eligible for inclusion. Adntigsion of KHCG or KCitr at all
dosages and for any duration was considered. Outcome measwvessurinary calcium
excretion, markers of bone resorption and formation, BMD, and. N3tHdies were also
included if supplementation was combined with other forms edfuwdi or pharmaceutical

manipulation, such as high protein or salt intake, or diuretivirgstration.

Studies were not eligible if they did not fulfil the abavéeria, if they were conducted in
patients with kidney disease, metabolic bone disease or folloveing, bariatric or other
surgery, orin pregnant or lactating women. Studies wereeatdaded from the main
analysis if the control group received a treatment other than placebo or “no-treatment”.
However, a secondary analysis was conducted comparing ehés efif alkaline potassium

salts with that of potassium chloride.



89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

Search terms used for the electronic searches were “potassium” or “potassium citrate” or
“potassium bicarbonate” or “alkali”, and “bone”, “bone mineral density”, “bone turnover
markers”, “fracture” or “bone health”, then filtered by ‘“clinical trials” or “randomised trials”

and “human”.

Publications meeting the relevant criteria were asskfor inclusion by SLN and HL.

Data extraction

Information extracted from eligible studies includedst fiauthor, year of publication, study
design, characteristics of study participants, type and dospmésentation, frequency of
supplementation, duration of study, method of randomisation, typentbl, extent of

blinding, outcome measures, results.

In studies using multiple paralel interventions, (fo@mmple comparing KHC®with
NaHCGs) only data relating to the KHCE r KCitr and placebo (or KCI, for the secondary

analysis) arms of the study were used.

Mean, standard deviation and number of participants were edbtéom all outcome measures.
Where means were presented with 8 this was converted to the SD (SE=SD/An). Where
possible, both final measurements and change scores weratezkt For studies using
different doses of supplement, outcomes for the highest dosase@s For studies

measuring outcomes at multiple time-points, data for taé fime-point was used.

For studies where the required data was not reported, authescoveacted for further

information or clarification.
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Quality analysis

Studies that met the inclusion criteria were assefserisk of bias by HL using the
Cochrane Collaboration criteriﬂlO], on the basis of five admsn random sequence
generation, allocation concealment, blinding of outcome amsagsincomplete outcome

data and selective reporting.

M eta-analysis

Analysis was conducted using Review Manager (Versiomh®&;Cochrane Collaboration).
The comparisons investigated were: KHO@rsus placebo, KCitr versus placebo and either

KCitr or KHCOs versus placebo or KCI, for all relevant outcome measures.

A random effects model was chosen to account for heterbgewiethe included studies, and
the inverse variance method used, in which the intdomreffects of individual studies are
multiplied by 1/SE, so that larger studies are given more weight tharesnstlidies.

Results are presented as standardised mean differencd3), (BMoutcomes other than BMD
and NTx, as measurement of these outcomes differed atwdes.s The observed
differences between means are standardised by dividing Isyathgard deviation (SD), and
thus presented as units of SD. For BMD and NTx, units ofureasnt did not differ across
studies and therefore the unstandardized mean differeareeieported. Mean differences are

reported with 95% confidence intervals.
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Sensitivity Analysis

Sub-group analyses were carried out to ensure thatsregule meta-analysis were not
affected by decisions relating to study inclusion, suchualy slesign, or data extraction,

such as choice of dose or time-points used.
Reporting

The meta-analysis is reported according to the PreferrpdriRg Items for Systematic

Reviews and Meta-Analyses (PRISMA) statem [11].
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Results
Study selection

The process of selection of studies for meta-analysibowrsin the PRISMA flow diagram

(Figured.
Characteristics of included studies/included data

The characteristics of included studies are shown in esupplal table 1. A total of 14

studies met the criteria for inclusion in the maintarenalysis (interventiows placebo). Of

these, 7 studies used potassium bicarbonate as asupp ﬁll ﬁ],], ],],
, and 7 used potassium citr[ [ [ [ A . [Zéven studies were

randomised, placebo-controlled intervention studies (4 we&kgears) with a paralel

5125], and seven were metabolic ceessstudies of short

duration (< 4weeks). Four of these were randomised, placebo-contrqlled [[L4,16], 20,24

and threeused the “treatment-free” phase as the control, , , ]. Two of the studies

used in the main meta-analysis were included in thenskary analysis (intervention vs KCI),

—

=

design, [[19,1B]] [1p4,

both of which used KHC, . Two additional randomised, double-blind studies were

included in this secondary analysis, one comparing KgWith KCI , and one using

KCitr .

Authors of eight studies were contacted for clarificatmfrtheir data, and all responded by

providing the information requested.
Risk of Bias

Eight studies explicitly stated the method of randomisati@he majority of the studies (n=8)
were deemed to be at low risk of bias with respect to randomisdilinding, analysis and

reporting (supplementaiable 2). Separate meta-analysis of available baselne data ghowe

9
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no significant differences between treatment and contoalpg with respect to age, calcium
intake, urinary calcium excretion, BMD and N-terminabpelptide of type 1 collagen
(NTX), suggesting adequate randomisation for these st{d&s not shown).There was no

heterogeneity among studies in these analyse€9%).

Results of main meta-analysis

Urinary calcium excretion

Both KHCOz and KCitr supplementation significantly reduced calciuxoretion compared

to a placebo (figure 2aFor KHCG;, the overall standardised mean difference (95% CI) in
the change in calcium excretion was -1.03 SD (-2.03,-0.03), P=0.04. Foth€C8MD was
similar, -1.03 SD (-1.85, -0.21), P=0.01. When results for both K@ KCitr were
combined, the overall effect of a potassium supplement onmakikeretion was -1.30 SD (-
2.06, -0.54), P=0.0008 (data not shown). The results did not differ if crosstad&es were

excluded.

NAE

There was a clear effect of both KHgénd KCitr on NAE. The SMD was -5.73 SD (-9.30,

-2.16), P=0.002 for KHC®and -4.88 SD (-7.73, -2.04), P=0.0008 for KCitr (figure). 2b

Bone turnover markers

The mean difference in the effect of a potassium supplemethe bone resorption marker
NTX was -7.62 nmoIBCE/mmol creatinine (-14.97, -0.26), P= 0.04 for Kj@@ -4.36
nmolBCE/mmol creatinine (-5.19, -3.53), P<0.00001 for KCitr (figure 2bg dffect on

markers of bone formation was not significant (figure 2d).

10



186  Bone mineral density

187  Two studies reported bone mineral density following suppletientaboth of which

188  supplemented with KCitr for 2 yeafs [19}21]. The mean dif&rein BMD at the lumbar

189  spine (LS2-4) was 0.05 g/ért0.01, 0.11), P=0.09, and for the total hifH] 0.02 g/crA (-
190 0.03, 0.07), P=0.43 (figure 3). Jehle et al reported a significant poditet @& KCitr

191 relative to placebo at both sit21], whereas MacDonaldd& abt observe any significant

192 differences at either sitﬂg]

193 KHCOs or KCitr vs KCI

194  Urinary calcium excretion and NAE were both lower folowisgpplementation with
195 KHCOsor KCitr than with KCI, and this difference was sig@nt for NAE, with a SMD of

196  -5.27 SD (-10.30, -0.24), P=0.04 (figure 4).
197

198

199  Sensitivity analysis and heterogeneity

200 Sub-group analyses exploring the effect of study duratiamly stesign and the inclusion of

201  pre-menopausal women on outcomes revealed no significants effe

202  The reasons for the high heterogeneity among the iotlstiedies with respect to calcium

203 excretion and NAE is notedr but could be due to size of study groups, as wel as age and
204  bone health. Although the majority of studies1(0) were in postmenopausal women and
205 older men, two were in young men, one in young women andamered ages 18-75 years
206 in men and women; study group size ranged from n=5 to n=276. Tsdopieaselne BMD

207 were all > -1in the four studies where this was redoitet this may not have been so for the

11
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other studies.Baseline calcium intakes were all in the range 650-1088, ragd baseline
urinary calcium excretion was in the range 100-240 mg/ds thierefore unlkely that there
were major differences in intakes of other nutrientxh(ss sodium and protein) that might
affect calcium metabolsm.Removing crossover studies from the analysis did not thter
heterogeneity. It should, however, be noted that heterogeneity with re$pdiine turnover

markers was low {10-47%).
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Discussion

This meta-analysis of the effect of alkaline potassiaits ®n calcium and bone metabolism

provides compelling evidence for a calcium- and bone-spariagt eff these salts.

The results strongly favour evidence for a reduction irelvesorption following
supplementation with KHC&or KCitr, as well as a reduction in calcium and net acid
excretion, in support of our hypothesiddeanwhile, the proposed effects on bone formation

and BMD are not supported by the present data.

Whie the effect of KHC®@and KCitr on calcium and acid excretion is not widely degpu
the implications of these effects for bone health hava debated. It has been argued that
the effects of alkaline potassium salts on calcium do rmmdmon bone as losses/gains are
compensated for by changes in absorp [28]. However, nohe oicluded balance
studies ],]] found changes in calcium absorption. Morgowe analysis also
provides evidence for an inhibition of skeletal degradatidh supplementation, with the
majority of studies that measured bone turnover markersirghawdecrease in bone
resorption ],]]]. In particular, we showed a @it overall reduction in
NTX excretion with both KHC®and KCitr, with very low heterogeneity among these
studies. Thus there is clearly an effect of potassiuficarbonate/citrate on osteoclastic
activty. On the other hand, few of the studies includethis analysis showed an effect on
markers of bone formation, and there was no overall effecbne long term intervention
there was a sustained increase in N-terminal propeptitige 1 collagen, (but not bone
alkaline phosphatase,) after 2 years of KCitr. In anothert-&érm metabolic stud8],
there was an increase in osteocalcin after 18 days of KkHGQhat study, NaHC&had no
such effect, suggesting that potassium might work independehthe alkaline anion.

Similarly, SakhaeS] found that KCitr but not NaCitrsvedfective in lowing urinary

13
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calcium excretion. A plausible explanation is that theefisal effect of the base could be

mitigated by the negative effect of increased Na in 2[,29], with the resulting

increased Na excretion being accompanied by an increasdciim excretion. This is
supported by the study by Lemann et al. in which 24-hour yriNgr excretion increased
folowing NaHCO; supplementatio?]. In that study, there was no effeatrioary
hydroxyproline excretion, possibly due to the change in oaltdalance being too small.
Those authors also suggest that K, independent ofi@ight have had a direct positive
effect on tubular reabsorption of Ca. However, the relatke aof the cation and anion in
these KHCQ or KCitr supplementation studies stil remains uncle@ur analysis of studies
comparing KHCQor KCitr with KCl indicates that the alkaline salts aignificantly more
effective than KClin reducing urinary acid excretiomd done resorption marke26],

, . One of these studi27] also shows KCitr to havgnéicant beneficial effect

on BMD compared with KCI.

Of course, the key question is whether these resulis itgplications for fracture risk. There

is evidence that calcium excretion and NAE are neggtieskociated with BMZ],

and Shi et al have shown that high calcium excresioparticularly associated with lower

BMD in chidren with higher dietary acid logd [33]. Twotbé studies included in our meta-

to detect an overall effect indeed we failed to show an effect of supplementation on BMD

analysis investigated BMD as an end-p[ [21], d smanber of studies with which
However, in one of these studi[21], there was a markeshg®rin BMD at the lumbar
spine relative to the placebo after 2 years of KCitr suppktien, which was shown by
pQCT to be predominantly due to increases in trabecular tegknelume and number. As
a result, FRAX (fracture prediction score) was significamdduced in both men and women.

A previous study by the same group, comparing KCitr with Kol demonstrated a positive

14
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effect of KCitr (but not KCI) on BM]. Conversely, adar 2 year study of KCitr
supplementation in healthy postmenopausal women failed to ampwffect on BM],
and thus no overall effect was seen in the meta-aald/hy the two similar studies
produced such divergent results is not clear. The subfette former stud 1] included
men and women, and were approximately 10 years older thanirthibselatter stud].
They also had slightly lower LS BMD at baseline (T-ssot@.61+1.54 vs -0.08+1.33 g/&ém
for placebo groups). It may be that the effect on bone isseiyerelated to baselne BMD.
The women in the study by Jehle et al cted above werepaste with LS T-scores of <-2
. Alternatively, the diets of the women in the Sdottgudy were not sufficiently
acidogenic for a beneficial effect of alkaline potassiurts $albe demonstrateE134ﬂt has
also been suggested that areal BMD measured by DEXAnatdye the most appropriate

outcome for assessing the effects of nutritional fammrbone].

Intervention studies using alkaline salts of potassiliow anvestigation of the effect of
increasing dietary alkali without the confounding effect®ther nutrients and dietary or
lifestyle patterns associated with fruit and vegetalilgké) nor the well-established problems
with dietary assessment. Inthe present analysis, we thladwoveral, administration of
alkkaline potassium salts, whether in the short- or lomg;tdgads to significant reduction in
renal calcium excretion and acid excretion, compatible théhconcept of increased

buffering or neutralization of hydrogen ions by raised @itouy bicarbonate. That this
neutralisation of dietary acid load has beneficial edffent bone is demonstrated by the

reduction in bone resorption that this analysis confirms.

The main limitation of this analysis is the heter@ggn of included studies in terms of study
design, primary outcome measures and populations studigabugtt all the studies
included were randomised controlled trials, there were matiffedences in dosage,

duration and method of administration of the supplement, &swelge and gender of the

15
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study populations. In addition, there were very few studiéds BMD as the primary

endpoint which fuffilled the inclusion criteria, whicimits the applicability of our findings,
particularly with respect to fracture risk. Neverthelass important to note that the novel
finding of an effect of akaline potassium salts on bone pésar was seen among studies

with little or no heterogenetty.

Thus the effect of akaline potassium salts on calciurd-tzese and bone metabolsm that
has been demonstrated in this meta-analysis has theigdotentanslate into preveatve
measures for osteoporositn particular, dietary measures which include increagitakes
of fruit and vegetables, and thus alkaline precursors, sheutbnsidered as valuable

contributors to bone health.
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Fig.1: Summary of study selection: PRISM A statement flow diagram
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Fig.2: Forest plots for effectsof KHCO3 and KCitr supplementation on calcium
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Figure 3

Effect of KCitr on BMD
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Figure 4

Comparison of KHCO; or KCitr with KCI
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Supplemental data

Table 1: Characteristics of included studies
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Studies using KHCO3 as supplement

Study

Buehlmeier 2012}

Ceglia 2003)

Dawson-Hughes 200

m

Frassetto 200ﬂ15)

Population:

Gender; age

M
mean 26 yrs (SD 4)

M&F
54-82 yrs

M&F
50 yrs+

PM
64-70 yrs

19

171

170

Doselfrequency

90mmol/d

90mmol/d

67.5mmold

30/60/90mmol/d

Duration

10 days

41 days

84 days

Relevant Outcome

M easures

NTX, CTX
BAP, PINP

UCaexcr

UCaexcr
NAE
NTX

Osteocalcin

UCaexcr
NAE
NTX

Osteocalcin

UCaexcr

Additional information:
study design; study
conditions; additional
supplements

Randomised cross-over
trial.

High Na-induced metabolic
acidosis (2.6mmol NaClkg
bm/d); 4001U/d vitamin D

RCT
High/low protein diet

RCT
600mg/d Ca triphospate;
5251U/d vitamin D

RCT
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He 20106)

Lemann 1987)

Sebastian 1994 (18)

M&F
1875 yrs

M
23-46yrs

PM
51-77yrs

42

9

18

64mmol/d

60mmol/d

60-120mmold

4 weeks

12 days

18 days

UCaexcr

CTX, PYD, DPD
Osteocalcin, BAP,
PINP

UCaexcr
NAE
Hydroxyproline

UCaExcr
NAE
Hydroxyproline

Osteocalcin

400lU/d vitamin D; CaC®
Crossover RCT
Subjects had mild

hypertension

Metabolic balance study

6 subjects on low Ca diets,
of these 3 were
supplemented with calcitriol
0.5pug 6-hourly

Metabolic balance study
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Studies using KCitr as supplement

Study Population N Doselfrequency Duration Relevant Outcome Additional information
M easures Study design; study
conditions; additional

supplements

Karp 20090) F 12 57.5mmol/d 24 hrs UCaExcr Crossover study. Subjects
20-30 yrs NTX were own controls
BAP
Jehle 201ﬂ21) M&F 201 60 mEq/d 24 months aLSBMD (DXA) RCT
65-80 yrs vBMD (pQCT) 500mg Ca/d; 4001U
UCaExcr vitamin D
NAE
MacDonald 200 PM 276 55.5mEqg/d 24 months BMD (DXA) RCT
5565 yrs UCaExcr
DPD
P1NP
Moseley 2012) M&F 52 60/90mmol/d 6 months UCaExcr RCT
55 yrs + NAE 630mg/d calcium; 400IU
CTX vitamin D

BAP



Sakhaee 198EF23) M 5 60mEg/d 4 weeks UCaExcr Metabolic study.
42-69 yrs Subjects had uric acid
lithiasis but adequate

creatinine clearance.

Sakhaee 2004) PM 18 40mEg/d 14 days UCaExcr Randomised crossover
48-76 yrs NTX, CTX, study
Hydroxyproline
Osteocalcin
BAP
Selmeyer 200ﬂ25) PM 60 90mmol/d 4 weeks UCaExcr RCT
NAE Subjects on high Na diet
NTX (225mmol/d)

Osteocalcin



Studies comparing KHCO3 or KCitr with KCI

Study Population

Dawson-Hughes 2009 M & F
) 50 yrs+

Frassetto ZOOBZG) M&F
50 yrs+
He 20106) M&F
18-75yrs
Jehle 200@27) PM
<70 yrs

77

31

42

161

Doselfrequency

67.5mmold KHCQ
or KCI

60mEq KHCQor
KCI

64mmold KHCQor
KCI

30mmold KCitr or
KCI

Duration

84 days

14 days

4 weeks

12 months

Relevant Outcome

M easures

UCaexcr
NAE

NTX
Osteocalcin
UCaexcr
NAE

UCaexcr

CTX, PYD, DPD
Osteocalcin, BAP,
P1INP

LS BMD (DXA)
PYR, DPD

NAE

Additional information
Study design; study
conditions; additional
supplements

RCT

600mg/d Ca triphospate;
525IU/d vitamin D

RCT

50mg/d HCTZ thiazide
diuretic gven to all
subjects

Crossover RCT
Subjects had mid

hypertension

RCT
500mg/d CaC® 400 IU/d
vitamin Ds

Abbr. M male; F female; PM postmenopausal women; UCaExcmurtacium excretion; aLSBMD arial lumbar spine BMD; BXlual-energy X-ray

absorptiometry; vBMD volumetric BMD by pQCT,; PYD pyridinolin®PD deoxypyridinoline; HCTZ hydrochlorothiazide



Table 2: Risk of bias summary for included studies according to Cochrane

Collaboration criteria

(“Low”: study report supports judgement of low risk of biasiclear”: insufficient

information reported to indicate of low risk of bias)
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Study

Buehlmeier 2012 (12)

Ceglia 2003)

Dawson-Hughes 200ﬂ(14)

Frassetto 2000 (26)

Frassetto 200% (15)

He 2010EL6)

Jehle 2004 (7)
Jehle 2013 (1)

Karp 2009[(20)

Random sequence Allocation

generation

Unclear

Low

Low

Unclear

Unclear

Low

Low

Low

Unclear

concealment

Unclear

Low

Low

Low

Unclear

Low

Low

Low

Low

Blinding of
outcome
assessment

Unclear

Low

Low

Low

Unclear

Low

Low

Low

Unclear

I ncomplete

outcome data

Low

Low

Low

Low

Unclear

Low

Unclear

Low

Low

Selective
reporting

Low

Low

Low

Low

Low

Low

Low

Low

Low
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Lemann 198 7)

Macdonald 200

Moseley 2019 (2)

Sakhaee 198B]

Sakhaee 200 5_

23)

24)

Sebastian 19919

Selmeyer 200

Unclear

Low

Low

Unclear

Low

Unclear

Low

Unclear

Low

Low

Unclear

Low

Unclear

Low

Unclear

Low

Low

Unclear

Low

Unclear

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low
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