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ABSTRACT

Increased life-expectancy and the need for longrtantiretroviral therapy have brought new challentge the
clinical management of HIV-infected individuals. Wéhthe prevalence of osteoporosis and fractur@sabably increased
in HIV-infected patients, optimal strategies fakriassessment and treatment in this relatively ggapulation are yet to
be defined. Prevention of bone loss is likely tadrae an important component of HIV care as the kiféeted patient
population grows older. In this article, we presantoverview of the prevalence of bone nourishnmeimdividuals with
HIV.
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INTRODUCTION

As the HIV/AIDS pandemic continues to expand, therathimperative to provide safe and efficaciousitimeent
options becomes of paramount interest to the iatemal health-care communities. The use of amtivétal therapy
(ART) has become the cornerstone of the clinicalaanentarium available to prevent transmission dma progression
of the infection in people living with HIV/AIDS (RHA) worldwidel. Efforts have begun for a signifi¢aealing up of the
use of antiretroviral drugs (ARVS) in settings sachsub-Saharan Africa where the epidemic hasthaddst devastating
impact. However, questions have been raised aheuide of ART against a background of health probleot often seen
in the developed world2.Bone mineral metabolisroris in which many of the patients range of bonateel conditions
from osteonecrosis to osteopenia and osteoporasss bieen reported in HIV-infected adults and childi,2,3).

In addition to the traditional risk factors for Hee bone-related conditions (i.e., age, gender, Mkighe relative
contribution of HIV and/or treatments has emergsda additional risk factoi3{4). Evidence indicates that HIV per se
causes problems with bone mineralizatig,6). What is less clear is the relative contributagdrART to these problems
(6). This lack of clarity is in part due to the comty of bone mineralization processes and thereaand the range in
quality of the studies that examined these relatigps in HIV-positive people. In addition, the effef ART on bone may
vary between classes of drugs as well as among dvitgin the same clasg)( Consequently, a disparity exists within the
literature examining the bone—ART relationship; samvestigators have reported no effect (comparia i V-positive
drug-naive subjects8]), a negative effectd) and a beneficial effectlQ) of ARV therapies. Several studies of bone
turnover in HIV-positive patients suggest low radédone formation with high levels of bone res@mmpt an uncoupling of
turnover and formation that may be deleteri@Qs(Some studies have compared HIV-infected menvasrden with and

without lipodystrophy and have reported an assiociabetween bone loss and visceral fat or lipodydty (11, 12).
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Huang et al. 13) in a further evaluation of these relationshipsvmen identified hormonal status

(specifically androgen deficiency) as a distingirighconcomitant of bone loss. Carr et d4)(reported that
osteopenia in their cohort of 221 HIV-positive n(82 drug naive, 42 receiving NRTIs and 147 recgWRTIs and PIs)
was associated with lower weight before initiatafrtherapy and NRTI-associated lacticacidemia lmitlipodystrophy.
Aside from the already established risk factors decreased bone mineralization and related conditin individuals
without HIV infection (e.g., poor calcium and vitamD status, age, gender), specific nutritionaltdex have been
examined in relation to the potential adverse ¢ffexf HIV and ART on bone health. In an in vitraudy aimed at
exploring the effects of Pls on vitamin Dmetabolismdinavir and ritonavir reduced the rate of casi@n of
25-hydroxyvitamin D to the active form 1,25-dihydywitamin D3 in a dose-dependent manrks)( eichmann et al.5
evaluated these relationships specifically as #agt in HIV-positive women. They measured bonearah density and
related bone variables including vitamin D in 50Hbdsitive women who were not receiving ART durirg tstudy.
Compared with age-matched healthy HIV-negative rabntomen, the HIV-positive women had significanlibyver bone
density measures and circulating concentration$,2%-dihydroxyvitamin D3. They also reported a #igant positive
correlation between CD4+ counts and vitamin D Ilev@&olan et al. ¥8) reported lower bone density in HIV-positive
women compared with control subjects matched ferad body mass index. Decreased levels of 1, [Ehxyvitamin
D3 were also seen but did not correlate with boeesiy. It is unclear whether bone problems are tduenetabolic
derangement resulting primarily from HIV infectiomse of ART or a combination of both. Nonetheldsmse loss is a
potentially serious problem that affects the loagt health and quality of life of PLWHA, and assesat of bone health
should become part of the clinical care of PLWHA discussed below, of particular concern are thaidations for
perinatally infected children who experience yezfrexposure to both HIV and ART. To prevent thesmplications and
to ensure an enhanced quality of life, strategidlsb@ needed for the incorporation of assessménbbonly bone health
but also risk factors that can be controlled—inalgddiet—into clinical care. Availability and appébility of procedures
and technologies for the assessment of bone statlifactors that may contribute to bone health lpélicontingent on the
setting and the clinical capacity of the caregivéitse present study aims to Clinical study of Bowerishment in HIV
infected on HAART patients

METHODS

The secondary data of prospective and cross settsdtndy was obtained from the ART centres of Biorga
city. Total 250 patients secondary data were cwidrom ART records of both ARV book and ART whitard.
The HAART details like duration, onset of therapype of therapy, regimen details (NRTI and NNRTligere extracted
from the relevant sources of ARV record. Adversegdreaction and serious adverse drug reaction oARIAregimen
were documented and correlate with last HAART hbgen taken by the PLHIV’s. Demographic profile, ,agender
match and lost to follow-up and duration of losfdatbow-up details were included in the study. Ledtory parameters like
bone mineral density (done in private set up) antlittonal status of the patients with respect toation of HAART
therapy were documented from the care givers. Cieatfins of bone were correlated with body massxndnd fat
composition. Collected data was analysed by ugieg3AS -6.50 Version. Univariate analysis was peréa to draw the

significant inference.
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RESULTS
Table 1

SL Associated Variables No (%) ODD Ratio | P-Value
Gender

1 | Male 175(70.0%) | 0.81-0.93 0.00**
Female 75(30.0%) 0.26-0.33 0.00**

2 | Age (Yrs) 43.16+1.48 0.74-0.78| 0.02"™
Education

3 | llliterate 212(85.0%) | 0.91-0.98 0.01**
Literate 38(15.0%) 0.12-0.14 0.27°
Economic status

4 | BPL 180(72.0%) | 0.89-0.93 0.00**
APL 70(28.00%) | 0.36-0.42 0.11"
Occupational status

5 | Employed 81(32.40%) | 0.52-0.63 0.36°
Unemployed 169(67.60%)| 0.82-0.89 0.00**
HAART Details

6 NRTI's 142(56.80%)| 0.76-0.81 0.00**
NNRTI's 72(28.0%) 0.62-0.70 0.42*
PI's 36(14.44%) | 0.21-0.32 0.56*

7 | Duration of HAART 288+13.16 0.94-0.98| 0.00**

8 | WHO-IVStage 214(85.60%) 0.82-0.89| 0.00**

g | Manmourishment 36(14.40%) | 0.11-0.13| 0.362°

10 | Adverse drug reaction 105(42.0%) | 0.88-0.91| 0.00*
Serious adverse drug reaction

12 Bone nourishment on NRTI's 15(6.0%) 0.63-0.72 0.00**
Bone nourishment on NNRTI's 08(3.20% 0.42-0.54 0.00**

33

**Significant @1% level, ns-Non significant

The mean age of the patients was 43.16+1.48. Malgdses 70% and female was 30% respectively. 8m0%
the patients belong to illiterate and 72.0% appéyrdrad below poverty line. The mean duration of AT treatment
received was 288+13.16 weeks. 85.0% of the pati@tD IV clinical staging and 14.40% had Sever mahshed
.Nearly 42.0% patients had challenging with advehaey reaction. More number of PLHIV received NRT86.80%,
NNRTI's 28.0% ; and Protease inhibitor was 14.44%e bone nourishment was positively associated WRTI's and

NNRTI's regimen .Prolonged taking treatment caretfthe bone density in PLHIV'’s.

B Osteonecrosis

52.17% Osteopenia

Osteoporosis

Figure 1: Bone Nourishment in PLHIV’'s who ReceivedNRTI's and NNRTI's Regimens are Osteonecrosis
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Use of corticosteroid drugs is considered a majsk factor for osteonecrosis These drugs are oftsed
long-term for treatment of inflammation caused hgedses like rheumatoid arthritis or lupus, andrtsteom in the
treatment of infections likéneumocystis carinii pneumonia or PCP; long-term use is definitely & factor; whether
short-term use might also increase the likelihobdaveloping osteonecrosis is unclear. Alcohol abti®ne injury, bone
infections, and scuba diving are additional risktdas because each of these can contribute to atsmteblood supply to
the bone. Some HIV+ people develop Addison’s disgeas adrenal gland condition that results in redygroduction of
the steroid hormone called cortisol. It is usuatlated with low doses of hydrocortisone (30 mgordaily), a dosage
level that is not usually thought to cause avascudgrosis but might contributel. The hip is usudtlie first place that
osteonecrosis of bone shows up, but it may alseldpvin the shoulder, knee, or hand. Common earypsoms include
pain in the hip joint or groin area which may radidown the leg to the knee, and may in some dasegglite excruciating.
Some people will develop stiffness in the hip afefien particularly noticeable upon awakening), asional aching
(especially after long periods of walking or starg)i and/or a decreased range of motion. For ostéa@nd osteoporosis,
those things well-known to help prevent or reveosteoporosis in general may certainly help. Inaudeould be
weight-bearing exercise, a nutrient-rich diet iderto ensure the presence of all the nutrientdewby bone to grow, and
additional supplementation with calcium, magnesiang vitamin D. If osteonecrosis is detected eanlysmall holes can
sometimes be drilled in the bone to increase bloflow and allow new blood vessels to grow
(a process called core decompression surgery), ltalng to slow worsening and reduce pain. Howetlere are no
known curative measures that will permanently pné@edownhill slide toward bone death.

Osteopenia

In osteopenia and the more severe osteoporosis, itha gradual loss of bone tissue that occuriie body’s
normal constant loss of bone cells (bone resorpfonot equaled by constant replacement (bonedtiom), resulting in
gradually thinning and weaker bones that may becbnitle and break easily. It is possible that Hhfection itself
contributes to this. HIV+ people are known to hasbnormally high levels of pro-inflammatory cytokie
(cell-produced chemicals that cause inflammatiawall as vitamin D deficiency, both of which coudntribute to
disturbed bone metabolism. In one significant studgearchers compared levels of osteocalcin, @lderum marker for
bone formation, to levels of C-telopeptide, a sernarker for bone resorption, and found that HIV-ege with advanced
disease and high viral loads had increased levelS-telopeptide (indicating more than usual bonss)o markedly
depressed osteocalcin levels (indicating less tisaral bone formation), and higher levels of prdaimimatory cytokines.
Interestingly, there was no correlation betweereastlcin and C-telopeptide levels. In the HIV-negatthese are
normally in balance with each other, an indicatibat bone loss and growth are matched. After 24thsoaf HAART
treatment, there was a decrease in the inflammatdgokines and a marked rise in serum osteocadsial$, with the result
that osteocalcin and C-telopeptide levels were caga&in appropriately correlated. So it appears itahese people
HAART had the beneficial effect of normalizing bogrewth and loss processés

Osteoporosis

A more advanced bone problem in which bone masteiseased and there is an increased risk fracture.
osteopenia and the more severe osteoporosis, ithargradual loss of bone tissue that occurs wherbbdy’s normal
constant loss of bone cells (bone resorption) is egualed by constant replacement (bone formatioegulting in

gradually thinning and weaker bones that may becbritde and break easilyt is possible that HIV infection itself
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contributes to this. HIV+ people are known to have abnormally high levedf pro-inflammatory cytokines
(cell-produced chemicals that cause inflammatiawall as vitamin D deficiency, both of which coudntribute to
disturbed bone metabolif

DISCUSSIONS

In a larger cohort study, Madeddu et d09) evaluated the association between ART and boa#hhm: 172
HIV-positive patients (112 men and 60 women). @fsth patients 92 were receiving HAART with Pls, Gfreweceiving
NNRTIs or triple combination NRTIs but no Pls and&26re drug naive. There were 64 HIV-uninfected argubjects.
Bone mineral density and 1, 25-dihydroxyvitamin W8re measured. Circulating 1, 25-dihydroxyvitamid Bvels were
lower in all three HIV-positive groups than in Hidinfected control patients, but were lowest in Hi&/-infected
individuals receiving Pl-containing therapy, andeks were positively correlated with bone mineransity in all
HIV-positive groups. The incidence of osteopenia weeater than 30% in all HIV positivegroups (higleART groups
than the naive group). Osteoporosis was documemtiydn the group receiving Pls. Although 25-hydyeitamin D was
not assessed, these investing at orsconcludedAR@thas a negative effect on vitamin metabolisnt ttemtributes to

bone problems in HIV-positive patients.

In addition to the possible contributions of HIVdaprotease inhibitors, many people may have adtitioisk
factors for the development of osteoporosisl4. ledesex hormone levels, common in both men and wowith HIV
disease, may increase risk, making hormone testirdy appropriate replacement a must 11. Nutritiateflciencies
resulting from malabsorption and other problems roagtribute to the bone problems, Long-term condignpof an
acid-forming diet could contribute, certain drugaiments that many people with more advanced Hé¢adie may have
been given—especially corticosteroid drugs sucthase used in the treatment of PCP—are also tieoh tocreased risk
of osteoporosis. Many people may also have one orenof the additional risk factors that affect tbeneral
population—smoking, extended immobilization of thedy (due to injury or other illness) or anythingeethat results in
lack of weight-bearing exercise, alcoholism, faltio achieve an optimal bone mass by age 30, thynaiblems, adrenal
gland abnormalities, and others9. Last but nottleasearch has shown that people who are co édeestth HIV and
either hepatitis B virus (HBV) or hepatitis C vir(l8CV) may be at even greater risk for bone dissti2. For osteopenia
and osteoporosis- both men and women, checkingslef¢éhe hormone DHEA would be important sinces thormone is
important for bone healthl5. The use of naturatiaffammatory agents like omega-3 fatty acids gntjer might also be
useful. If osteonecrosis is detected early on, khaés can sometimes be drilled in the bone toeiase blood flow and
allow new blood vessels to grow. Bone nutrientpementing with calcium (1,000 mg daily for mendal,000-1500
mg for women), magnesium (500-600 mg; excess magnesan cause loose stools so watch for this), \ataanin D
(800 IU daily) may be important for the preventiohosteopenia and osteoporosis. As discussed aletiejencies of
these nutrients have been reported in HIV+ peapld, long-term supplementation may be crucial fdpihg to prevent
problems. Other nutrients involved in the productaf bone tissue include boron, manganese, zimpaoand silicon.
A potent multiple vitamin/mineral supplements wikually contains. Supplementation with sulfur-camtey substances
can provide necessary building blocks for bone @mthective tissue. Included are MSM (methylsulfomgthane; doses
of 2,000 mg daily might be appropriate), chondmogiulphate and glucosamine sulfate (a combo formodaining both

could be used in doses of one capsule, two or timess daily).
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CONCLUSIONS

Nutritional supplements, regular exercise, freslit§rand vegetables can able to reduce the bongshment.

Early intervened treatment is more essential feea@orosis and necrosis complications.
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