Bone mass preservation with high-dose
cholecalciferol and dietary calcium in HIV
patients following antiretroviral therapy. Is
it possible?
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Objective:r To evalusie whetha treatment with 100,000 Lmonth equivalent to 3200 1U/day) of cholecalcif-
ardl and 1 giday of distary calcium supplemenistion in HWV petients folowing diferent CART regimens yislds
nomal evds of vtamin D3 and PTH a3 well a3 whether changes in bone mineral denaty are cinicaly
significant.

Methods: Corsecutive HIN patients following different cART regimeans receirad 100,000 ILimomh fsquivelsnt
to 32000 dey) of choleslciend and 1g/day of distary calcim aupplemantation. The parfcipants wnder-
wart BMD assesameant via dud energy X-my sbaopiometny of the spine and hip &t bassline (TO) ard aftar
24 momths (T1). Leves of 250H) vitamin D3 and parattyroid hosmone (PTH) were assessed at TOand T1.
Cuantitatne vanabes wers asssssed with & peired test, independant f-Bst o anslegs of vaiancs,
25 spprogias. A chi-squansd anshysis was used to assess e associaion betwean qualiEthe vansbles.
A pvalue <005 was conddersed significant Pafents were divided imio e groups depending on the
CART regimen.

Resultz A totsl of 79 pafents were included (40 malss, 518 and 39 femeles, 40%), with & mean age of
A6 (B0 £11.2) years, a bassline S04 count of 649 cdlaful and a mean 26 hydroegecholscdcifendl 25](0H)
03] walie of 25 + 10ng/mi. After 24 months, the 2500H) D3 increased to 40+ 1 1Tng/ml The inidal BMD:s st
TO ware estimated as 0.919 {=0.27) and 0867 (20.14) g/om® at the spine and hip, respedively. After 24
months, the BMD was 0933 (=0.15) g/on at the spine and 0857 (20.14) g/om® at the hip. Basad on a
BAD change ausadng 3%, a2 worssning was obsened it 23% of pafents at the spine and 27 at the hip,
whereas stability or mprovement was demonstrated in 77% of patients at the spine and T3%E at the hip.
Subgrouping patents besed on antretroviral therapy indicated fiat, &t T1, there was a shtisticaly signifcant
increass in vitamin D3 concentrafion in &l patients, whis PTH concantration was not signiicanty reduced in
patients taking tenofovr or efevirenz. BMD stehiliy o improvemsant was demonsirated in 7r% of paients at
the gpine and TA% at the hip after 24 monthes.

The multvanate anshes confims a decrssss in vitamin D3 and an inagssss in PTH leels i anokers, &5
wall highea vitemin 08 concantations in makes and lower spine BMD s in menopaussl Bmalss.
Conclusion: The proposed proncn of cholecdciend and detany cdoium supdemeantaion B sale and vald
for comacting vitamin D sbnomaiities in almost &l paients as well a3 reducing PTH leneds in a high parcant-
age of patients; howsver, it B not sufficient for nommdization, paticusdy in pafents esposed to tenolovir or
afEvirenz. At the spima, no significant BMD change was found in any of the therapy groups. At the hip, our
data confimn & modest negative effect on bone maes casaed by tenofodr and slvirenz.
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Background

An alteration of vimmin [} fans is froquent in pationts
with human mmunedeficiency virs (HIV) infoction
theat can lead to bone loss and ostooporosis.”

Multiple studies showed that individuals affecied by
HIV demonstrate a higher incidence of ostoopsenia and
o oporosis than the general |'5-|J||1mJ:aiiun:n..i"'I

A peduction in bone mineral density (BMDY), rang-
ing from 33 o 58%, and estooporosis, mneing from 2
i 13%, was reporied in HIV patients. HIV -infiocted
paticnts present a lower BMD and a higher risk of
bone facture tan tose of te general population
with an incidence ratio for all fractures of 158 (95%
1 1.25-2.%"

Bone loss fluchuating botwoen 2 and 6% wearly is
present during the early years after beginning cART,
with an evident dopletion after 96 wecks of cART
reament that continwes sieadily uwnil an average of
T35 years, which is different from that observed in HIV
paticnis not roceiving Cart.!'-2

Thiz phenomenon is explained by muliple facirs
HIV patients are equally or even mone highly exposed
i maditional risk factors, such as smoking, aleohol,
lifestyle factors, sedentary lifestyle (pariculardy in
advanced discase), some classes of drugs, and con-
comitant infections dissases. ™" Moreover, due to the
increase in the average ape of patients, ostooponia and
oseoporosis linked to menopause and senescenos are
also observed."*

Studics on 25 0H) vitamin [y concentrations in
subjects with HIV have reported conflicting data ™"’

An important mle & played by cART; oo ver,
some categories of antiretroviral drggs, - particular,
Eenafovir diseproxil fumarste {TDF), efavirenz (EFV],
and protease inhibitors {PLe), markedly influence vita-
min [y metabolism, renal fonction and the balanee
betwoen osteoclasts afnd ‘gsteoblasti:” " It is also
important to emphasizz that, in-HIV patients, BMD iz
aleady rodwcod by 34% at the time of diamosis prior
i the beginning of cART.™

TDF, a melooside reverse transeriptase inhibitor
(MRTI), has shown astrong tendency ® acoelerate
bone loss and diminish™ BMD. A decrease in serem
L2500H) vimmin [ with a concomitant increase in
parathyroid hormone  (FTH Fhinding  globulin was
shown during TDF  trestment.™ Therefore, it is
hypothesized that TIXF facilitates bone loss by interfor-
ing with vimmin [, metabolizm ™" however, the
effoct of TDF on PTH and BMD may be different
depending on the 25(0OHID, levela®™

Therapy based on EFY, a non-nuclooside reverse
ranscriptse inhibitor (WNRTT), is associated with the
induction of cyiochmome P450, thus enhancing the
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catabolism of both 25(0H) Dy and 1,2500H) vitamin
Dy and reducing the concentration of circulatng
250H) vitamin Dy * The administration of TDF and
EFY in association with another WRTIL, emtricitabine
{FTC), represents one of the most effective reaments
to control viral replication.™’ Protease inhibitors
meduce the activity of the enzymes (25-hydroxylase
and | alphs-hydrooylase) responeible for the hydeoeoyl-
ation of  vitamin [y to 250H)DN  and
to 1 25(0H)D, **

To improve vitamin Dy status, cholecaleifennl sup-
plementation is often sugpestod.

In normal populations, the guidelines  fooused on
vimmin ) bone effects recommend & target 25(0H) Dy
concentration of 30 ng/ml/ TS nmol /L (with vitamin T
supplementation ranging betwoen 00 and Bl TUY
day) " Momover, the puidelines for vitamin D
pleiotropic effocts, such as influencing cell prolifor-
ation, muscle porformancs, spergy metabolian  and
e stremgth, independent of ifs actions on calcm
absorption, reeommend a wrget 25(0H) Dy concentra-
tion ghove 30 neml Tinmoal/L {with vitamin Dy sup-
plementation, mnging | botween S0 and 20060 TV day),
with the preferned range of $0-60ng m11 00150 nmol’
L jwith witamin Iy supplementation ranging  fiom
500200010/ day, =

The choice of dose deponds on the ape body
weight, dictary habits, and bitude of mesidence
(S, CXpOsition ).

In patients taking medications that affect vitamin D
metabolizm, inchding medications to Teat AIDSHIY,
a higher dose was also recommendsd (two to three
times higher).

As vitamin Dy supplementation alone is unlikely to
meduce fractune sk, the combination of calcium sup-
plementation with vitamin Dy supplementation reduces
the risk of total fractures, including hip fracture -

In a shorFiem stedy (48 wecks) of HIV paticnis,
treatment with chaolocalcifennd (40T daily) and cal-
cium 2upplementation | 1me of calcivm carbonaiz)
was effective at limiting the bone loss nomally
ohserved with TDF-EVF-FTC triple therapy, particu-
larly within the neck of the fonmr ™

Calcium supplementation can have harmful zide
effects a2 well, sweh s cardiovascular, renal, and
pastrointestinal effects. ®

In the present smdy, we oamined the effects of
cholocaleiferal  (L0D,0M T monthly, oguivalent to
200U daily) and dictary calcium supplementation
{1 mg daily, of which Timg was ingesied by oral
intake of calciwmerich water) in a samplke of HIV
paticnts following a ¢ ART megimen and evaheatod the
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vitamin [y #ams and BMD modifications  after
24 months,

Methods

A retrospective review of prospectively collected data
was poerformed on patients affecied with HIV-type |
on  cART  therapy, mutinely moniiored at e
Dieparment of Intermal Medicine, University Hospital
of Caglian, between 2003 and 2015 The study
moceived formal approval by dwe  rescach  eth-
iCE COMTNItes.

The exchsion criteria included subjects with con-
firmad neoplasia, recent semid or chemotherapy treat-
ments, clinically active tleyroid discase, recneational
drug or aleohol abuse, history of fragility fractune,
hyperparathyroidism, or nephmlitiasie,  weight
=130 ke (limit of the dual encrogy X-ray absompti-
omery  (DXA)  scanner), amd  pregnancy or
breastooding.

Mone of the patienis had taken drugs affecting bone
membolism or kad consumed any caleium or cholecal-
ciferal supplements prior to the beginning of te shdy.
All participants meccived cholecaleifernl (D08, (MTL
monthly, eguivalent to 32EIU per day, for oral
administration after the main meal) plus dictary cal-
cium  supplementation (g daily).  Additionally,
4000 M iday is the Institwte of Medicine (FOM), Fodd
and Mutritiocn Board's  cumrent  tolerable  wppser
intake level. ™

All patients roceived a cART regimen that remaincd
unmasdified throughout the entire study pericd as fol-
lows: 47 paticnts were treated with -2 nafovie alone-or
enafovin plus proiease inhibitors) 18 were réaed with
protease inhibitnrs, and 14 were treated with tenafowvir
phes e favine ne

The data collecied inclwded patient chamcteristics,
auch as ape, pemder, body mass ndex, duration of HI'V
infoction, provious frachies; seoking, and aloohol
consumption & well & the risk for fragility fractunes.
The binchémical asseement perfomed at baseline
(T0) and at follow-up (T1) included the measurement
of serum caleimm, phospha, creatinine, 25(0H)D,,
intact FTH levels (ELISA), HIV BMA copies’ml {real
time PCR), and Oy cell comt (cellsfl, by
flow cytoametry).

All patients underwent baseline (TO) and follow-up
(T1) DXA evaluation foecused on the spine (L1-L4)
and intal hip wing a QDR 4500 ostesdensitometer
(Hologic, Bedford, Ma, USA) BMD was awimatic-
ally caleulated from the bone arca fem®) and bone min-
cral content (g) and expressed in absplute Ems
(z'em®). Patients were clasified as having nomal
BMID, ostooponia or oseopomsis based on Tseores

uwming the WHO classification.™ The freguency of
oSEoporesis A either measurement site (spine or hip)
was based on the lowest Tscome (<-235) as woposoad
by the Intemational  Society  for  Clinical
Diensitometry.

At follow-up, patents were classifiod as stahle/
improved or worsenod according to a BMD change
cxncooding 3%,

Statistical analysiz was porformed using SPSS soft-
ware (version 21.0; TBM, Armenk, NY, USA).
Ouantitative variable analyses wene perfomed wsing
two-tailed paired f-ests, independent smmple -iests,
and analysizs of variance (AMOVAL as appropriaie.
Cormelatons betwoen guanitative variahles were ana-
Iyzed wusing Spearman’s  ocpcfficiont.  Assgeiations
between categorical varishlés were determined by chi
sguared analysis. A povalie <005 was- considerad
significant.

Results

A total of P9 Caleasian paticnis (40 men and 39
women) with HIV mnfecton and & months stable vir-
cmia were enmllad,

The owerall data fior te T9 patients at TO and TI
are reported i Table 1. Cholecaleifornl (10D, (0 T
mimithly, equivalent to 320011 per day) plus diet@ry
cakiom supplementation (IMymg daily, of which
TiMimg was ingesed by oral intake of caleiwmerich
water) wene taken by all patients until T1.

Serum caleium, phosphate, and creatinine levels
were in the nommal ranges, both at T and T1.

At TD, 39% and 51% of patients presented normal
bone mass at the spine and hip, respectively (Table 1.
Mo fracture epiendes occumed during the study. At
basal levels, 39.2% of patients {3 179 showed vitamin
Dy < 20me/ml, 30.4% of patients (24/79) showed vita-
min Iy betwoen 20 and 30ng'ml and 304% of paticnts
(2479 showed vitmmin Dy > 30ngfml {Table 1) Afier
24 months of cholecalciferol and caleium supplements-
tion, 8% of patents (&7T9) showed vitamin [y betwocn
20 and 30ng'ml and 9% of patients (T3] showed
vitamin [y = 30 ng'm] {Tablke 1)

Basod on the basal levelk of 25(0H)vitamin by,
paticnts wene divided into throe groups. Tables 2a and
2b show datm at TO and T1 for the examined parame-
ters. A significant difference was found for PTH con-
centration {p=0U003), which was reduced at T in
paticnts with basal vimmin Ty betwoen 20 and 30ng/
ml; for vimmin [y concentration (p=002), which was
increased at T1 in patents  with basal  vitamin
Dy = 30ng'ml;, and in BMD at the hip (p=00061],
which was reduced at Tl in patients with basal vitamin
Dy = 20ng/ml.

HIY Clisdcal Trials a8 w0 ]
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Tabde 1 TO and T1 parameiers of examined patients
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Table 2a Tl and T1 parameters of examined patents grouped acoording o basal vitamin 03 levels
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Basod on a BMD increase or loss poroontage
cwoeoding 3%, some wosening was observed at the
apine in 1§ patients (22.8%), whoreas stability or
mprovement was demonstrated in &1 individuals
(77.2%) (Figune 17.

Based on a BMD increase or loss percentage
cxoroding 3%, some worsening was also observed at
te hip in 21 patients (26.6%), whereas stability or
mprovement was demonstrated in 58 individuals
(T3.4%) (Figure 1].
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To beter clanfy te effect of therapy, we examinad
thoee grouwps { Tables 3a anmd 3b) acconding & the type
of cART megimen as follows: goup | (47 paticnts
taking tenofovir alome or with proicase inhibitors or
inicgrase inhibitors), group 2 (18 patients taking proic-
as¢ inhibitors almwe), and group 3 (14 paticnts taking
tenafovir with ¢favienez).

At Tl, all growps showed a statistically significant
increase in vitamin [y conceniration, while te PTH
concentration was significantly reduced only in growp
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2 (no zignificant decrease in PTH concentration was
found in patients taking tenofovir +efavirenz).

Mo difforence in BMD at the spine was  fownd
betwoen therapy groups, BMD at the hip was signifi-
cantly roduced at Tl in patients wking tenofovir akne
of tenofovir +—protease inhibitors (p=0005) and in
patients mking tenofovir +efavirenz (p =0.04).

AMOVA showed a statistically significant differ-
ence at Tl between goup | (tenofovir alone or with
protease inhibitors) and group 2 (protease  inhibitors
alone) for the viimin [y concentration {group |,
43 11 mg/ml and growp 2, 35 Tng'ml, p=>0.04) and
FTH concentration {group |, 49+ 16pe'ml and group
2,39+ 14, p=0.01). Momover a significant difforene:
at Tl was found betwoen group 2 (protease inhibitoers

T #rd Tl bene masichsgas [Ehradsidi of gmc
dagnifi el > 380 if Skl il patisnt

20
™
=]
50
40
i ]
. I I
l |
INMPROVED [36) STABLE (%) WORSENED (%)
HSPINE mHIP

i?_ Figure 1.

alone) and group 3 (Eenofovir with efavienz) in PTH
medection {group 2, 3E=14  and  group 3,
49 &, p=0.05)

Table 4 shows the porcentage of normal, estoopenic
and ostoopomotic patients at basal and follow up,

The multivariate anabysis for age, pender, smoking
aatus, aledsl consumption, disbeies, coinfoctions, and
mennpatsal stahs showed a redweton of vitamin Dy
kewels (smokers 23 £ 8 and no smolzrs 29 £ 13, p=002)
and an increase in FTH levels (smokers T2 £ 19 and na
anokers & =20, p=005) in smokers, as well a higher
witamin [y concentration in makes (282 13 in males and
2249 in females p=10.04). Females in menopause {13%
of fomales, 5539) showad a reduction in TO BMD at the
gpine  (menopause BTTIE00 00 and wo. menopase
087020129, p=0002]).

Discussion and conclusion
Vimmin D' & essental for optinal bone healh. The
effocs of vimin Dedeficiency in HIV ame largely
unknown, and fow publihed RCTs have investigated
the effeét of vitamin D and calcium supplementation
on the improvement of bone health in the adult HTV
population and HIV-infocied youth population, 4*#

The novelty of our study lies in the administration
of cholocalciforsl wgether with te administration of
Howpedl e i

Muliple stdics have shown the limitod influenee
on bone mass and fracture risk s with enly vitamin Dy
or Th, treatment in the populaton. However, when
supplementation with wvitamin [y is associated with
cakcium supplementation, both BMD improvement and

Table 3a T and T1 parameters of examined patients grouped according to therapy
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Table 4 TO and T1 percentages of bone stslus in
examined patients

Ta T
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Odecperic 27 0% 93K 2SIT) T IT)
boirrnal a7 15% (7/47)  05% (207

fracture risk reduction appear, primarily in the defi-
cient and eldery pqm]aiim.“ In this population, the
cifece on BMD and fraciure risk become evident
using chokaakiferol dosages higher tan TR day
and calcium supplementation of at least 500 mgiday **

In our stwdy, the frequency of patients with hypsovi-
mmingsis [ was guite high, with 304% of paticnis
presentng &5 insufficient, and 392% weoe frankly
deficient at ime T, Patients showed exoellent adhor-
ence to the cholecalciferol schedule of treatment.

There iz mo consensus on daily calcium roguine-
ments however, major guidelines recommend caleivm
supplements in doses of -1 200me/day for the
reamment and proventon of ostooporosiz, and most
poople take caleium supplements.

Recent concems about the safety of such supple-
ments lod cxpers i mcommend increasing caltium
intake through food rather than by supplements, which
safpr as it doos ot cause the appearance of | calcemic
poaks that favor vascular calcifications and the fomma-
ton of kidney stones. A mets-analysis of . the 28 (00
subjects available across all tmak | of caleiwm with or
without vitamin [, demonstratod a 24% increase in the
risk of myocandial infarction {p=0:004] and-a 15%
ncrease in the sk of stroke (g =0:055.™ Moreover,
thiz approach may influende’ complianse bocauwse it
may be associated with pastopintestinal side-¢ffocts,

A recent mcta-analysis of 39 sidies in older adults
{aged == 50) showeod that increases in BMD wene simi-
lar in wials of dictwry sourcs of caleium and caleivm
sw]mtnu'“

In our swdy, adherence to dictary supplementation
with caleivm was satisfactory in all subject, unlike
meporied ofeer studies in which there & a reduction of
at least 109 in people @king cale um swlmlmu.ﬁ

Mo patent showed signs of cholocalciforml or cal-
ciwm tosicity, and no patient showed calcium concen-
watipns  above 10 3meidl, kideey siones oo
gastrointesting | sde-cffocts

I owr study, Teatment was auboptimal in a small

porcontage of patients | TA%), although i ensurod
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vimmin levels  above 25ng'ml i all  patients.
Additionally, T6% of patients who presented walues
between 25 and 30ng'ml were deficient at T, These
mealis are considerad satisfactony.

Mo patients showed 25 OH vimmin Dy concontra-
tions above the nomal range (10 ne'ml) after 24
monts  of treatmeni. The  highest valwe was
&7.7 nz/mnll.

In our sudy, PTH blond concentrations showed a
significant reduction after 24 months (675 20,1 at T1
v 46,45 163 at TO, p< 0001

In HIV-infocked patients, the protecoel of cholocal-
ciferpl and calcium supplementation normalized vit-
min [}y levels in a high properfionof patients
(92.4% =30 ngml and 100% = 25 ngmly but it was
less effective in comecting hyperparatyroidism (PTH
<6ipe'ml in BR.A%), and 8 of the 79 pationts (11.4%)
showod PTH values =635 pg'ml bt always lower than
Shpe'ml.

In our study, independent factors for not achieving
the FTH ohjective weré. tenofovir and efavirenz.
Treatment with enofoyir. and cfavirenz may play a
central role in preventing the nomalization of PTH
comcentrations a5 demonstrated by owr resulis in growp
l-and group3,

Contrasting results are reported in the literature
regarding  the gquantification of BMD  reduction
follpwing cART in HIWV paticnts, althowgh a wniversal
conscnas oxists that some drugs are asseciaed with
bomee lIoss within te first 24 months after beginning
cART.¥** In a rocent metanalysis of 37 longitudinal
studies conducted on HIV paticnts,* the results differed
significantly at different centers and according o the
time that cART was staried. Patient who wore not
receiving cART at baseline showed a BMD moduction
at the hip one or two years after starting cART, haow-
ever, patient who were already being reated with
cART demonstraied either a stabilization or even an
increase in the hip BMD. The authors sugpest tat the
BMD increase observed in such patients i attributable
to e weight gain observed after several monts (more
than two years, in most cases) in cART-responsive
imdividieals,

Only a few studics examined the osseous depletion
associaed with cART, but they did not evaluate the
BMD varniations for perieds longer than 48 woecks.
Treatment with chalecaleiferol (4T daiy) coupled
with calcium supplementation  {(calcium  carbonate
1ime daily) is effoctive for reducing the bone loss
that enswes following the triple administration of TDF-
FCT-EFY. This owtcome was particularly pronownced
in asspssment of the hip BMD. The bone loss at 48
wocks was limied in up i 3% of patenis, which
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demonstrabes the effoctivencss of the carly administra-
fion of cholkcalkiforol and calcium to prevent bome
loss and fracture risk.™ Tn another study, supplementa-
tion  with 3000 TIU of cholocalciferol decreased
markers of bone tumover and sgnificantly increased
2HOHID levels after 3 months, ™

In a recent trial performaed on HIV-infected youwth
with scrum 25(0H) vitamin [y concenirations <30 ng/
ml, 3 different monthly cholecalkeiferol doses (18 ({6,
G000, or 120,000 TU dmonth, equivalent to &S00, 2046,
or 400 [ iday, respectively) led to improvements in
BMD after 12 months, but only the high-dose am
showed  zignificant  docreases  in bome  wrne
over markers, 4

Our data confimmed a reduction of bone mass and
clear osieopomsis at TO at the spine and at hip. After
24 months of treatment, the BMD showed no signifi-
cant changes. It was observed that 3532 ostoopenic
patients, who bocame osbeoporotic afber 24 months,
presenied at least two nsk factors (among alcolol,
amoking, and O virs infoction).

One of the |4 ostcoporotic patients who bocame
osteopenic after 24 months did not present any of the
risk factors studied. The patient, who presented nommal
BMD after 24 months, consumed alecholic boverapes
diring the 24 months of stwdy but did not have other
risk faciors,

Mo significant reduction of the mean spine BN
was found between T1 and TO, wheneas the mican hip
BMD was significantly reduced in 31 patients with 25
OH wvitamin Ty < 20 mg/ml at TO {p - 1)

After 24 months, T7.2 and T3.4% of the paticnts
showod stabilization {changes <+ 3%) or an increase
(changes >3%) in bone mass &t the spine and hip,
respectively.

Subgrouping of o patients based on 25 OH vita-
min [ at T showed. that TT,4% of patients wha pre-
sented 25 OH. D, deficit (394 or insufficiency (307%)
at T shaowod stabilization {61%) or an increase (16%)
in bome mass st the spine afier 24 months

Subgrouping of mr patients based on 25 OH vita-
min [y at TO alsd shivwed that 774 of patiens who
presenied 25 OH Dy defici (%) or insufficiency
{30°%) at T showed stabilization (T1%) in bone mass
at the hip after 24 months.

Moroover, T5% and §7.5% of patient who poe-
sented 25 OH Dy in dwe normal range at TO did mwot
show a BMD redwction in bone mass st the spine and
hip, respectively.

Subgmuping paticnts based on antinetroviral therapy
indicated no significant difference in vitamin Dy, PTH
and BMD betwoen therapy growps at T,

At TI, all groups showed a statistically significant
increase in the vitamin [y concentration, while the
FTH concentration was significantly reduced only in
growp 2 (no zignificant decrease in PTH concentration
was found in patients taking tenofovir or efavinenz).

Becauwse low wvitamin [ was associnied with PTH
imcreases, it & likely that witamin [y repletion may
meduce the risk of PTH increase, Hyperparathyroidism
may be multifactorial in HIV infecied paticnts.
Tenofovir and efavirenz may be independent factors
fior net achieving a PTH reduction in 1 1.4% of paticnis
inm our stwdy. The mochanism by which TDF produces
hypemparatyroidism is unclear, and a previous shudy
suggests that increased hydrosylation raies and tubular
phosphate losses, which drive caleium preservation,
and possibly altered bmne ‘metabolism, anre dependent
on the vitamin D status®™*". Efavirens is’ amociated
with a decrease in 25(0OH)D levels, and efavirenz also
induces cyinchrome PA50-azymes invobved in vitamin
D metabolism and may accelerate the catabolism of
25(0H) Dy and 1 25(0H) 3D:.2

At the spine, no significant BMD change was fownd
in any of the therapy groups. At e hip, our data con-
firm a modest negative effect on the bone mass pro-
diced by enstovir and efavirenz, Conversely, no
increase in bone loss was shown in patients who
isad Pls.

The multivariate analysis for age, gender, smoke,
alephol consumption, diabeis, confoctions, and memo-
pausal sats confimns a reduction of vitamin Dy and
an increase in PFTH levels in smokers, as well a higher
vimmin [y concentration in males and a lower spine
BMD in menopausal females Moroover, the increased
locs of bone mass in the snoking population empha-
sizes the imporance of smoking cossation policies for
HIV-positive individuals,

A long duration of cART docs not seem @ influ-
ence bone loss in patients wsing cholocaleifernl. None
of the patient suffered from facire episedes

When we examined the changes in bone mass by
evaluating the tresholds of statistical significance
{=3%), we determined that 77 and 73% of e patients
showed a stbilization or an incrcase in bone mass at
thee spine and hip, respectively, afier 24 months, Grant
et al* reported a constant bone mass reduction in
HIV patients over a reament poriced of 7.5 years, and
the most promounced effoct was observed in the first
96 woeks of ¢ ART treatment. Our study shows that the
proposoed treatment is effoctive duning the first peried
of cART therapy bocause a high poreentage of patients
main@ined or increased bone mass, not only in the
spine but alao in the hip.

HIY Olisdcal Trisks 2018 woi. 0 w0
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Subgrouping of our patients based on antireroviral
therapy indicated that 944 and T22% of patient who
wsed Pls {group 2) showed stabilization or an increase
in bone mass af the spine and hip, respectively. These
data confirm a modest negative effoct on the bone
mass produced by PI. Conversely, an increase in ome
koss was shown in patients who wed TDF or EFV.

O data confirmed a reduction of bone mass and
clear pstoppoross in HTV paticnis, A unigue feature of
this study iz the montly administration of cholocalcif-
arml topether with calcium intake exclusively by diet.

The propesed proteco]l for cholecalciferl and cal-
cium supplementation is safe and valid for comocting
vitamin [ abnormalitics in almost all patients and for
reducing FTH levels in a high percentage of patients;
hoowever, this & not sufficient for nomalization, par-
tcularly in patients exposed to tenofovin or efavinenz.

Mo sgnificant reduction of the spine BMD was
found betwoen T 1 and T, wheneas the hip BMD was
slightly reduced.

De 1o the high compliance observed in our paticnis
receiving the bone mass preservation regimen  and
based on the obmined resuts and the cost-ef foc tive ness
of the prowcol, we suppest that it is appropriate to
recommend a monthly adminigration of 10T
of cholecalcifeml along with dictary supplementation
of 1img of calcium daily in  all  pationts
receiving cART,

Limitations of te present study ae deat vitamdn D
agasonal varations wene mot considerod. Moreover, the
main limitations are related to the retrospective, ohser-
vational design of the current analyses and the amall
and hete mogeneous number of patens included.
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