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Abstract: The number of women with osteoporosis, ie, with reduced bone mass and the
disruption of bone architecture, is increasing in India. While data on prevalence of osteoporosis
among women in India come from studies conducted in small groups spread across the country,
estimates suggest that of the 230 million Indians expected to be over the age of 50 years in
2015, 20%, ie, ~46 million, are women with osteoporosis. Thus, osteoporosis is a major public
health problem in Indian women. Low calcium intakes with extensive prevalence of vitamin
D deficiency, increasing longevity, sex inequality, early menopause, genetic predisposition,
lack of diagnostic facilities, and poor knowledge of bone health have contributed toward the
high prevalence of osteoporosis. Bone health may be optimized by creating an environment to
achieve peak bone mass during adolescence, maintenance of healthy bone throughout the life
cycle, and prevention of bone loss postmenopausal. In Indian women, calcium, vitamin D, and
bisphosphonates are the commonest first-line therapies used. The use of other drugs such as
hormone replacement therapy, estrogen agonists, calcitonin, parathyroid hormone, and deno-
sumab is decided as per the affordability and availability of treatment options. Major gaps still
remain in the diagnosis and management of osteoporosis, thus highlighting the need for more
structured research in this area. This review focuses on the epidemiology of osteoporosis in
Indian women and available treatments.
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Introduction

Osteoporosis is characterized by reduced bone mass and the disruption of bone
architecture that results in increased risks of fragility fractures, which are the main
consequences of the disease.' Osteoporosis-related fractures are associated with sub-
stantial pain, suffering, disability, and possibly even death for the affected patients.
Further, increasing longevity has resulted in an increasing number of senior citizens
globally; life expectancy at present is ~67 years in India and is expected to increase
to 71 years by 2025 and to 77 years by 2050.? Further, ~10% of the Indian population
is older than 50 years at present; however, these figures are likely to go up to 34% by
2050." Thus, increasing longevity and a greater proportion of the Indian population
over the age of 50 years are likely to result in an increased number of people affected
by osteoporosis. In 2013, estimates suggested that ~50 million people in India had
T-scores of <-1.

Habitual low intakes of calcium have been reported in toddlers, adolescents,
pregnant and lactating mothers, and postmenopausal Indian women.* Given the need to
build up peak bone mass during pubertal years and the increased calcium requirements
during pregnancy time, lactation, and peri- and postmenopausal years, the situation is
critical for Indian women.'*! Milk and milk products are expensive commodities, and
the amounts purchased by the lower socioeconomic classes are likely to be meager.'*!?
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Further, the unequal distribution of milk and milk products,
with boys and men being served larger portions, is another
factor that worsens the situation.!* The differences in calcium
intakes between sexes are starker in the lower socioeconomic
classes. Indian diets are predominantly vegetarian, and the
contribution of dairy products to the overall calcium intake is
minimal in the lower socioeconomic classes.'> Phytates and
oxalates in the fiber-rich Indian diet also retard the absorp-
tion of calcium.'® Government supplementation programs
provide pregnant and lactating mothers with 500 mg/d of
calcium through a serving of 165 g of micronutrient fortified
food per day; however, there are no national programs for
supplementation for or promotion of bone health."”

Although India is a sun-rich country, deficiency of
vitamin D has been reported at all age groups. Avoidance
of sunlight exposure due to sociocultural reasons, poor
intakes of dietary calcium, environmental pollution, and
higher 25(OH)-D-24-hydroxylase enzyme in Asian Indians
are some of the reasons for hypovitaminosis D.'® Oily fish
and other vitamin D-containing foods form a very small part
of the Indian diet. Together with the absence of fortifica-
tion of food products with vitamin D (except oils that have
5-15 pg/100 g of oil), only ~1% of vitamin D is derived
from dietary sources.!!

The gold standard for the diagnosis of osteoporosis is by
dual energy X-ray absorptiometry (DXA). Data suggest that
there are ~0.26 DXA machines per million of the Indian pop-
ulation. Very few of these machines are found in government
hospitals; thus, there is limited access to DXA scanners."”
Further, studies also suggest that ethnic-specific reference
data need to be used for the diagnosis of osteoporosis.
A multicentric study using Hologic machines conducted by
the Indian Council of Medical Research for generating ref-
erence curves for bone density has shown that Indians have
lower bone mineral density (BMD) than their North Ameri-
can counterparts. This finding has been confirmed by a report
from South India, where authors have reanalyzed the data
scored using the National Health and Nutrition Examination
Survey data vs Indian data. Authors found that osteoporosis
at spine and hip was present in 42.7% and 11.4% subjects,
respectively, on using the Hologic database and 27.7% and
8.3%, respectively, on using the Indian reference data.?* How-
ever, the Indian reference data does not have the incidence of
fractures. Further, the data have not been incorporated into
DXA scanners and hence cannot be directly applied to lunar
scanners. This has led to a confusion among the clinicians
with regard to the diagnosis and, hence, the treatment of
osteoporosis. Thus, it has been suggested that as the Indian
Council of Medical Research database has been shown to

underestimate bone density in subjects with hip fracture and
to classify subjects with osteoporosis as having osteopenia,
the Hologic database was used as a reference for bone density
together with a fracture risk assessment tool.?’

Further, studies also suggest that knowledge about bone
health among Indian women is poor. In a study designed
to assess knowledge of osteoporosis in educated women,
authors concluded that there was a general lack of knowledge
about osteoporosis and that there was a need for increased
involvement of medical professionals in education about
bone health.?!

Thus, low calcium intakes with extensive prevalence of
vitamin D deficiency, poor knowledge about osteoporosis,
and difficulties in the diagnosis of osteoporosis in Indian
conditions are some of the reasons that have resulted in
osteoporosis becoming a major public health problem in
India, especially among the Indian women.

Therefore, this narrative, nonsystematic review aims to
focus on the epidemiology of osteoporosis in Indian women
and available treatments. The major databases searched
included MEDLINE, PubMed, Embase, and Cochrane
focusing on randomized control trials, reviews, recommen-
dations, and guidelines, especially in the Indian context.
Studies selected included those that reported prevalence of
osteoporosis, current osteoporosis treatment, and fracture
risk with special reference to Indian women.

Epidemiology of osteoporosis

Prevalence of osteoporosis

As discussed earlier, with the increase in life expectancy of
Indians, an alarming rise has been noted in the number of
women being diagnosed with clinical osteoporosis. While
data on prevalence of osteoporosis among women in India
come from studies conducted in small groups spread across
the country, estimates suggest that of the 230 million Indians
expected to be over the age of 50 years in 2015, 20% are
osteoporotic women.”> Prevalence of osteoporosis ranging
from 8% to 62% in Indian women of different age groups
has been reported by several studies (Table 1).

Fractures following “minimal trauma”,? especially of the
vertebra, are the most common and earliest manifestations
of osteoporosis.?* Fractures are also an important cause of
morbidity and mortality in Indian osteoporotic patients and
have been reported to occur much earlier in Indians compared
to people in the West.”® However, data on prevalence of
osteoporotic fractures, much like the data on prevalence of
osteoporosis, are a product of studies carried out in various
small groups of people across the country. The Delhi Ver-
tebral Osteoporosis Study (DeVOS) reported a prevalence
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Table | Studies describing the prevalence of osteoporosis among Indian women

Sr  Title of the study Study Subject details Method of diagnosis  Prevalence of osteoporosis

no (year) location

| Evaluation of BMD of Mumbai 200 women attending BMD proximal femur 34% osteopenia and 8% osteoporosis
women >40 years of well women clinic, and spine-DXA
age® (2005) >40 years

2 Bone status of Indian Hyderabad 289 slum-dwelling Hologic DXA at AP 52% osteopenia and 29% osteoporosis
women from a low-income women, 30—60 years lumbar spine, hip, and
group and its relationship total body
to the nutritional status®
(2005)

3 Preliminary screening Jammu 158 women, Calcaneal QUS 36.79% osteopenia and
of osteoporosis and 25-65 years 20.25% osteoporosis
osteopenia in urban
women from Jammu using
calcaneal QUS® (2006)

4 Prevalence of osteoporosis Delhi and rural 430 women, Hologic DXA at hip 29% osteopenia and
among elderly women Haryana 60-80 years and lumbar spine 62% osteoporosis
living in Delhi and rural (125 rural Haryana,

Haryana® (2007) 250 affluent urban
area Delhi, and
55 LSC Delhi)

5 Osteoporosis and Kerala 609 persons QUS distal radius 221 or 41.1% osteopenic women;
osteopenia in India: a few (52+12.8 years) 237 or 44.1% osteoporotic women
more observations® (2009) 538 women

6 Bone mineral density in Pune 105 women DXA lunar vertebral 31.4% osteopenia and
women above 40 years®' (50.46£7.60 years, age ~ measurements lumbar 14.3% osteoporosis
(2010) range 40—72 years) spine

7 Low bone mass in urban Pune 172 (80 pre- and Lunar DPX-PRO DXA  Lumbar spine (L2-L4):

Indian women above 92 postmenopausal) BMD lumbar spine Osteopenia: 48.4% postmenopausal
40 years of age: prevalence healthy women (L2-L4) and dual and 44.3% premenopausal women
and risk factors® (2010) (40-75 years) femurs Osteoporosis: 25.8% postmenopausal
attending a routine and 7.6% premenopausal women
health check at Femoral neck:
Jehangir hospital in Osteopenia: 62% postmenopausal and
Pune city 45.6% premenopausal women
Osteoporosis: 8.7% postmenopausal
Total hip:
Osteopenia: 45.3% postmenopausal and
26.7% premenopausal women
Osteoporosis: 2.3% postmenopausal
women

8 Prevalence and related risk Chandigarh 200 peri- and Lunar DPX-PRO DXA  53% had low BMD
factors of osteoporosis in postmenopausal BMD at lumbar spine (osteopenia or osteoporosis)
peri- and postmenopausal women aged older
Indian women* (2011) than 45 years

9 Bone health in healthy Delhi 1,600 healthy subjects ~ DXA 44.9% osteopenia and 42.5%

Indian population aged >50 years of age osteoporosis in women
50 years and above® (201 1) (792 males and
808 females) mean age
of 57.67£9.46 years
10 Bone status of women Pune 58 and 54 (112) Lunar DPX-PRO DXA  Osteoporosis in the USC women:

over 40 years of age from

women (mean age

BMD at lumbar spine

12% lumbar spine and 0% at femur

two socioeconomic strata® 49.5%7.2 years) and total femur Osteoporosis in the LSC women:
(2012) from USC and LSC, 33% at lumbar spine and | 1% at femur
respectively

Cross sectional study of
osteoporosis among
women*® (2013)

158 women, older
than 35 years of age
(42.5£3.4 years; wives
of staff)

Calcaneal quantitative
ultrasonography

48.1%+7.79% osteopenia
13.3%+5.29% osteoporosis

Abbreviations: BMD, bone mineral density; DXA, dual energy X-ray absorptiometry; AP, anteroposterior; QUS, quantitative ultrasonography; LSC, lower socioeconomic

class; USC, upper socioeconomic class.
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of 17.1% of vertebral fractures among the 415 females sub-
jects (age >50 years) enrolled in the study.?* Hip fracture
rates were reported to be 159/100,000 women over the age
of 50 years in Rohtak district, North India.>® An incidence
of 34.3/100,000 has been reported for low trauma fractures
at hip, spine, and wrist."

Risk factors and causes for osteoporosis

in Indian women
Various factors are involved in the etiology of osteoporosis
among Indian women. The nonmodifiable factors include
sex, advancing age, ethnicity, and genetic factors. Women
have a smaller body frame size, are more likely to have lower
portions of calcium-rich foods and for socio-cultural reasons
are likely to have poor sunlight exposure. Further, estrogen
being important for the formation and growth of bone in
women, decreased periods of exposure to estrogen during
a woman’s lifetime may contribute in a major way to the
development of osteoporosis.?”’” Though the average age at
menarche in Indian girls is ~12.5 years, age at menopause is
often earlier than that seen in Caucasian women.?®% This has
been reported to be a significant risk factor for the develop-
ment of osteoporosis in Indian women.***! Numerous studies
have reported increasing prevalence of osteoporosis with
advancing age, and this trend had been observed to a great
extent among Indian women than men.3'—

Genetic factors, race, and ethnicity also have a very strong
influence on peak bone mass. Asian Indian women have been
shown to have lower BMD than their Caucasian and Black
counterparts.**3> Polymorphisms in the gene for vitamin D
receptor in different races have been suggested as a factor
responsible for the ethnic differences in BMD.? Associa-
tions between vitamin D receptor gene polymorphisms and
estrogen receptor alpha gene polymorphisms with BMD in
postmenopausal women have been demonstrated in several
studies.

The modifiable risk factors of osteoporosis include:

1. Nutritional factors: calcium and vitamin D, the two main
nutrients involved in bone health, play a major role in
influencing the risk of osteoporosis.

a. Calcium: calcium in the form of hydroxyapatite crys-
tals is deposited in the bone matrix and is responsible
for the hardness of bone. Calcium is obtained from
the diet through dairy as well as nondairy sources.
The bioavailability of calcium from dairy sources is
much higher than nondairy sources. Several studies
have reported that Indian diets do not meet the recom-
mended dietary allowances of 600 mg/d of calcium

for adult women, which has been recommended by
the Indian Council of Medical Research.!! One of
the reasons for this is the poor consumption of dairy
products. According to the reports by Harinarayan
et al Indian diets have a higher ratio of phytates to
calcium, especially among rural Indians.*® Phytates
may hinder calcium absorption from the already
calcium-deficient diets. Thus, bone remodeling may
be retarded, resulting in lower BMD, increasing the
risk of osteoporosis.

b. Vitamin D: vitamin D is synthesized in the human
skin upon exposure to sunlight. Although India has
abundant sunlight, several reports state that Indians
suffer from vitamin D deficiency.>!84°* Some of the
reasons for vitamin D deficiency among Indians may
be low sun exposure, traditional clothing (saris, salwar
kameezes), inadequate dietary intake, poor vitamin
D fortification of food, and highly pigmented skin."
Vitamin D deficiency results in ineffective calcium
absorption from the gut, which in turn affects the min-
eralization of bones. Vupputuri et al in 2006 reported
that in urban Asian Indians, “functionally significant
deficiency of vitamin D affecting BMD at hip” was
quite prevalent.*

The findings of the DeVOS suggest that the odds of
having osteoporotic fractures in subjects consuming
calcium and vitamin D supplements were lower.?*

2. Nutritional status: poor nutritional status is also an impor-
tant risk factor for osteoporosis. Body weight <60 kg
and height <155 cm may significantly increase the risk
of osteoporosis in women.** A number of pathways link
bone and fat, which ultimately serve to develop a skeleton
with appropriate BMD, to support the mass it has to
carry. Body weight, especially adipose tissue, is the main
determining factor for BMD.* A number of studies have
demonstrated a positive correlation between body mass
index and BMD.*748

3. Lifestyle: urbanization has resulted in a sedentary
lifestyle, decreased sun exposure, and lesser physical
activity, which are detrimental to bone health.'” Physical
exercise, especially weight-bearing exercise, helps to
improve and maintain muscle and bone strength and
also helps to improve body balance.* Lack of exercise
has been found to be significantly associated with lower

BMD in Indian women.*"*

Cigarette smoking, while being a major risk factor for
osteoporosis, has been found to be too low among Indian
women to majorly increase their risk of osteoporosis.* In
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the DeVOS, it was reported that neither cigarette smok-
ing nor alcohol consumption was significantly associated
with prevalent fractures in the study subjects.?*

4. Medication use: Jha et al have reported a protective
effect of hormone replacement therapy (HRT) on bone
density of the women subjects in their study; however,
their study was not powered to detect the details related to
risk factors, and the sample size was small to generalize
the results to the masses.>' Long-term glucocorticoid use
by elderly population has also been reported as a major
contributor to the increasing prevalence of osteoporosis
in elderly Indian population.®

5. Previous history of fractures: while there are studies that
have reported history of fractures in the preceding 5 years
as amajor risk factor,*® Marwaha et al report that they did
not find the history of previous fractures to significantly
increase the risk of vertebral fractures.?*

Prevention of osteoporosis

Osteoporosis is a silent disease. However, once fractures
occur, they result in pain and disabilities; fractures are also
an enormous economic burden. Hence, prevention is criti-
cal in this disorder. In postmenopausal women, testing for
BMD is based on the risk profile, while for women older than
65 years, measurement of BMD is recommended. Yearly mea-
surement of height is also advised (for vertebral fractures).
Suggested lifestyle changes include a diet rich in calcium
(up to 1,000—1,200 mg/d) and exposure to sunlight to make
or vitamin D supplementation to achieve 800—1,000 I1U/d.
Regular weight-bearing and muscle-strengthening exercises
are also advocated. Further, avoiding behaviors such as smok-
ing that impair bone health and prevention of falls to avoid
fragility fractures are important.>

Treatment of osteoporosis

Calcium and vitamin D

Calcium with or without vitamin D is the first-line therapy
for the prevention of bone loss and osteoporotic fractures;
even so, the efficacy of its use in fracture prevention is still
uncertain. Reports suggest that the reduction of fractures is
significantly greater in supplementation trials, where compli-
ances are high and when at least 1,200 mg of calcium and
800 IU of vitamin D are supplemented. Patients with lower
vitamin D concentrations and poor calcium intakes tend to
benefit more than the patients with adequate calcium and
vitamin D.> In the Women’s Health Initiative (WHI) study,
~36,000 postmenopausal women (between 50 years and
79 years) received 500 mg of elemental calcium with 200 TU

of vitamin D3 twice a day or placebos for ~7 years. Authors
reported a statistically significant increase in the incidence of
renal stones.>* However, other studies have not found similar
results and factors such as an increased oxalate intake and
reduced intakes of liquids have been suggested as risk factors
in the formation of renal stones rather than the calcium and
vitamin D supplementation.**>¢ Data on the intake of calcium
and vitamin D for the prevention of osteoporosis in Indian
women are scarce; however, Indian government programs
provide calcium supplementation (500 mg/d) only during
pregnancy and lactation.!” A study comparing the effect of
two different doses (500 IU/d and 1,000 IU/d, both groups
received calcium carbonate 1,000 mg/d) of oral vitamin D3
(cholecalciferol) on serum 25-hydroxy vitamin D [25(OH)-D]
concentrations in healthy postmenopausal Indian women
concluded that higher doses of vitamin D (1,000 IU) with
calcium carbonate were required for the achievement of
optimum serum 25(OH)-D concentrations (>30 ng/mL).>’
In the presence of osteoporosis or increased fracture risk,
therapy with calcium and vitamin D is insufficient and calls
for pharmacological therapy in the form of antiresorptive
medications or anabolic drugs. The guidelines for the man-
agement of osteoporosis by the Indian Menopausal Society
suggest that pharmacological treatment should be initiated
in women presenting with fragility fractures, asymptomatic
vertebral fractures, those with osteoporosis at the hip or spine
(ie, T-score of <-2.5), and in women with secondary causes
for osteoporosis or who are at high risk of fractures.*” How-
ever, the National Osteoporosis Foundation (USA) guidelines
further suggest that in postmenopausal women with low bone
mass (7-score between —1.0 and 2.5, ie, osteopenia) at the
femoral neck, total hip, or lumbar spine by DXA and a 10-year
hip fracture probability >3% or a 10-year major osteoporosis-
related fracture probability >20% based on the fracture risk
model is also an indication for pharmacologic therapy.*

Bisphosphonates

Bisphosphonates are usually the first line of drugs used
when pharmacological therapy is instituted. In India, most
bisphosphonates, that is, alendronate daily, risedronate
weekly, ibandronate monthly, and zoledronic acid yearly
are available and commonly used along with calcium
and vitamin D supplementation.'**® Alendronate and rise-
dronate reduce the incidence of fractures of spine and hip
by ~40%-50% >3 years in patients with prior vertebral
fracture. Risedronate is associated with up to 49% reduc-
tion in new vertebral fracture in women with prior vertebral
fractures. Ibandronate reduces vertebral fractures by 62%,
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while zoledronic acid, given by intravenous infusion yearly,
reduces the incidence of vertebral fracture by 70%.%

In a study assessing treatment algorithms in patients with
osteoporosis in India, most clinicians opined that they used
bisphosphonates as the first-line therapy in almost all patients
with osteoporosis.*® In a study designed to evaluate the role
of isosorbide mononitrate and alendronate in the management
of postmenopausal osteoporosis in Indian postmenopausal
women, authors found an increase of almost 12% in the mean
BMD at the lumbar spine after 9 months of treatment with
alendronate.® However, in a study that aimed to evaluate the
adherence and compliance of postmenopausal osteoporotic
women for different regimens of bisphosphonates in Indian
postmenopausal women, authors found that an adherence
rate of 56% was found with the monthly regimens, 36% for
weekly regimens, and 32% for daily regimens. Thus, the
authors concluded that overall compliance for treatment was
poor and that there was need for extensive pre- and continu-
ous posttreatment counseling and follow-up.3

The adverse events that have commonly been associated
with alendronate are nausea, epigastric pain, and heart burn.
However, long-term bisphosphonate therapy may increase
the risk of atypical femoral fractures and may lead to pro-
longed suppression of bone remodeling.®%? Reports also
describe other rare complications such as osteonecrosis of
the jaw postdental treatment, atrial fibrillation, and esopha-
geal cancer.®>%

Drug holidays should only be considered in low-risk
patients and in selected patients at moderate risk of fracture
after 3—5 years of therapy. When bisphosphonates are pre-
scribed to patients who are at a high risk of fracture, their
antifracture benefits considerably outweigh their potential for
harm.% Thus, high-risk patients with osteoporosis or patients
with history of fragility fractures should not be advised a
bisphosphonate holiday. Patients at moderate risk of fractures
may be candidates for drug holiday.®*

Hormone replacement therapy

After menopause, due to the lack of estrogens, the rate of
bone turnover increases, resulting in accelerated bone loss.
Indian guidelines for the treatment of postmenopausal osteo-
porosis advice that therapy with estrogen may be used for
prevention and treatment of osteoporosis in the early post-
menopausal period in women who are symptomatic. Therapy
with estrogen or estrogen and progesterone is believed to
prevent osteoporotic fractures and increase lumbar spine
and femoral neck BMD over a period of 3 years.* Indian
data on the uptake of HRT are scarce; even so, studies sug-
gest that the awareness and use of HRT are much lower

among Asian women than their Caucasian counterparts.®
In a study that was aimed to assess the antiresorptive effect
of hormone therapy and oral ibandronate in postmenopausal
osteoporotic women, authors measured BMD and bone
turnover markers (C-terminal telopeptide of type I collagen)
during the 6-month treatment period. There was an increase
in BMD in both groups; however, the group on ibandronate
had a significantly greater increase in BMD and reduction in
C-terminal telopeptide than the group on HRT. In a study
that aimed to step up the efforts to optimize the management
of osteoporotic patients in India, data on current opinion and
practices for managing osteoporosis patients in India were
collected. Majority of clinicians dealing with osteoporosis
opined that though they were aware of the possible risks of
cancer and cardiovascular risk due to the intake of estrogens,
HRT was still used in perimenopausal osteoporosis as it
helped to additionally tide over menopausal symptoms and
the patients were shifted to bisphosphonates in due course
of time.”

Women who have not had a hysterectomy require pro-
gestins with estrogen to protect the uterine lining. The WHI
found that 5 years of estrogen with progestin while reducing
the risk of vertebral and hip fractures also increased risks
of myocardial infarction, stroke, invasive breast cancer,
pulmonary emboli, and deep vein phlebitis during the
5 years of treatment with conjugated equine estrogen and
medroxyprogesterone. In the estrogen only arm of WHI, no
increase in breast cancer incidence was noted >7.1 years of
treatment.®® Thus, because of the risks involved, it has been
recommended that HRT be used in the lowest effective doses
for the shortest duration to meet treatment goals.®® However,
in an extended follow-up of the WHI study aimed to assess
the influence of estrogen use on longer-term breast cancer
incidence, authors found that after a median follow-up of
11.8 years, the use of estrogen for a median of 5.9 years
was associated with lower incidence of invasive breast
cancer. In a subgroup analyses, authors also noted breast
cancer risk reduction with estrogen use in women without
benign breast disease or a family history of breast cancer.”
Further, a long-term follow-up of the WHI cohort suggests
that starting HRT in postmenopausal women <10 years
from last menstrual period, with estrogen alone appears to
have less risk. Reports also suggest that HRT administered
to postmenopausal women <60 years of age may be more
beneficial for symptom control, prevention of bone loss, and
improving metabolic profile.”

With these reservations about HRT, selective estrogen
receptor modulators, especially raloxifene, present another
treatment option for postmenopausal women."
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Estrogen agonists

Raloxifene hydrochloride with a dose of 60 mg/d is a selec-
tive estrogen receptor modulator indicated for the preven-
tion and treatment of postmenopausal osteoporosis. In the
Multiple Outcomes of Raloxifene Evaluation (MORE)
study, which was a large trial on use of raloxifene, 7,705
postmenopausal women with osteoporosis were treated with
raloxifene at a dosage of 60—120 mg/d or with a placebo
for 3 years. The study concluded that after 1 year, ralox-
ifene 60 mg/d decreased the risk of new clinical vertebral
fractures by 68% compared to placebo in the overall study
population and by 60% in women with prevalent vertebral
fractures, who are at a greater risk of subsequent fractures.”
In a study conducted in New Delhi to determine the effect of
raloxifene on bone loss by quantitative ultrasound and bone
turnover markers (bone-specific alkaline phosphatase) in
postmenopausal women with osteopenia/osteoporosis over
a 6-month period, authors found that there was no significant
improvement in BMD over the 6-month treatment period.
However, raloxifene had a favorable effect on bone turnover
as judged by a significant fall in serum bone-specific alkaline
phosphatase.™

Calcitonin

Calcitonin reduces the occurrence of vertebral fractures
by ~30% in women with prior vertebral fractures, but it has
not been shown to reduce the risk of nonvertebral fractures.*
Since it is administered as a single-daily intranasal spray,
compliance is likely to be higher. Supplementation with
calcium and vitamin D is mandatory with calcitonin. Though
calcitonin is also an antiresorptive agent, it is believed to
have weaker action than the other agents.”

In an open-label, prospective, multicentric, single-arm
postmarketing surveillance study, efficacy and safety of
calcitonin nasal spray in the treatment of osteoporotic back
pain in postmenopausal women were studied. There was a
significant improvement in pain and quality of life. The use
of analgesics was significantly lower after treatment with cal-
citonin nasal spray. Hence, authors concluded that treatment
with calcitonin nasal spray was associated with significant
improvement in back pain and quality of life among post-
menopausal Indian osteoporotic women.”

Studies have also reported the use of combination thera-
pies with calcitonin. The effects of teriparatide with salmon
calcitonin treatment on changes in BMD, biochemical bone
markers, and safety in postmenopausal Asian women with
osteoporosis were studied. Both treatments were similarly
tolerated; however, teriparatide was associated with greater
increases in lumbar spine BMD and bone formation markers,

demonstrating the unique mechanism of action and safety of
this treatment for osteoporosis in Asian women.”’

HRTs, bisphosphonates, calcitonin, and estrogen ago-
nists, are antiresorptive therapies, which result in the increase
in bone mass due to inhibition of resorption of bone; however,
patients with osteoporosis have lost skeletal mass of >25%
of normal. Thus, even after treatment with these drugs, many
patients still have a BMD that remains within the osteoporotic
range’® and many continue to have the risk of fracture. Thus,
drugs that stimulate the function of osteoblasts, the so-called
bone anabolic therapies, are necessary for replacing lost bone
or for rebuilding new bone.

Parathyroid hormone

Intermittent parathyroid hormone (PTH) is a bone anabolic
therapy and increases BMD by restoring trabecular micro-
architecture. It is also believed to reduce fracture risk to a
greater extent than the antiresorptive therapies.” However,
PTH has been associated with an increased risk of osteogenic
sarcoma in rats, and daily injection of PTH can negatively
impact the treatment adherence.

A study was conducted to evaluate the efficacy of
teriparatide in increasing BMD in postmenopausal Indian
women with osteoporosis. The study was a randomized,
prospective, multicenter, open-label, controlled study
on 82 postmenopausal women. There was an excellent
compliance to both oral and injectable medication. Teri-
paratide, which is a recombinant human PTH, given to
patients was well-tolerated, and there were no serious
adverse events. The percentage increase in lumbar spine
BMD was significantly higher in teriparatide group com-
pared to the control group (6.6% vs 1.06%). The adminis-
tration of teriparatide also resulted in a significant increase
in bone biomarkers.*

In a case report on a 62-year-old postmenopausal Indian
woman with tensile type of fracture neck femur, who had
impaired fracture healing, healing was achieved with the use
of recombinant PTH.%!

Receptor activator of nuclear factor-
kappaB ligand inhibitor (Denosumab)

Denosumab is a human monoclonal antibody; it binds to
receptor activator of nuclear factor-kappaB ligand (RANKL),
a transmembrane or soluble protein essential for the formation
and function of osteoclasts, which are the cells responsible
for bone resorption. Denosumab prevents RANKL from
activating its receptor, RANK, on the surface of osteoclasts
and their precursors. Prevention of the RANKL/RANK
interaction inhibits osteoclast formation, function, and
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survival, thereby decreasing bone resorption and increasing
bone mass and strength in both cortical and trabecular bone.
By this mechanism, denosumab reduces bone resorption
and increases BMD. It is available as 60 mg/mL in prefilled
syringes and approved for osteoporosis in postmenopausal
women (60 mg sc twice yearly).

A double-blind, multicenter, Phase III study was
conducted in 250 Indian postmenopausal women aged
55-75 years who were randomized to receive one subcu-
taneous dose of denosumab 60 mg or placebo. All subjects
received oral calcium =1,000 mg and vitamin D3 =400 [U
daily. Authors found that denosumab was well-tolerated and
effective in increasing BMD and decreasing bone turnover
markers over a 6-month period in Indian postmenopausal
women.?

Very few reports are available in the Indian context for
denosumab as the drug is, as yet, not easily available in
India.

Thus, several treatment options are available for the
treatment of Indian women with osteoporosis. Since most
of the expenses for osteoporosis and fracture treatments are
paid by the patients (<10% have an insurance cover), the
diagnosis as well as the treatment options are decided not
only by the nature of the disorder but also by the affordabil-
ity and availability of treatment options.'” Reports suggest
that a sizable number of patients who have osteoporotic
fractures still go untreated,®® thus underlining the fact
that this common disorder, which is a major public health
problem, needs more attention from health care researchers
and providers.

Conclusion

In conclusion, bone health can be optimized by creating an
environment to achieve peak bone mass during adolescence,
maintenance of healthy bone throughout the life cycle, and
prevention of bone loss postmenopausally. In Indian women,
increasing longevity and risk factors, such as low calcium
intakes, vitamin D deficiency, sex inequality, early meno-
pause, genetic predisposition, lack of diagnostic facilities,
and poor knowledge of bone health, have contributed toward
the high prevalence of osteoporosis and fractures. Calcium,
vitamin D, and bisphosphonates are the commonest first-line
therapies used. The use of other drugs, such as HRT, estrogen
agonists, calcitonin, PTH, and denosumab, are decided as
per the affordability and availability of treatment options.
Major gaps still remain in the diagnosis and management of
osteoporosis, thus highlighting the need for more structured
research in this area.
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