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ABSTRACT

Osteoporosis is a degenerative bone disease that affects many postmenopausal women. Antiosteoporosis
drugs consist of antiresorptive and anabolic groups. So far, there is still controversy over the administration
of antiosteoporosis drugs, therefore researchers conducted a systematic review study aimed at determining
which one is more effective. This research was conducted by reviewing several studies through the PubMed
and Science Direct databases. The results showed that abaloparatide, teriparatide, and SERM (Selective
Estrogen Receptor Modulators) were more effective than bisphosphonates. In conclusion, the anabolic class

is more effective than the antiresorptive class in postmenopausal women.

Keywords : Anabolic, Antiosteoporosis Drugs, Antitesorptive, Osteoporosis, Postmenopausal.

Copyright © 2021, Ribka Carolin et al

This is an open access article under the CC-BY-SA license

INTRODUCTION

Osteoporosis is a worldwide public health problem. Osteoporosis is a degenerative
disease(Waseso, Supartono and Fauziah, 2018). The interaction between etiology and risk factors
can cause cellular defects in the form of an increase in the number and activity of osteoclasts
compared to osteoblasts, where according to the World Health Organization, osteoporosis is
characterized by a decrease in bone mass along with disruption of the bone microarchitecture tissue

that causes bones break easily (Resnasari, Supartono and Ekapurwani, 2020).

Osteoporosis affects eldetly people and women are more at risk than men. This is

evidenced by the probability of osteoporosis fracture, especially in patients aged 50 years, which is
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almost 50% for women and 22% for men (Gorter et al., 2020). Osteoporosis affecting elderly
women is also often associated with menopausal conditions, namely the last bleeding from the
uterus that is still affected. by reproductive hormones (especially low estrogen) and usually occurs

between the ages of 45-55 years (Humaryanto, 2017).

According to the World Health Organization (2003), one of the gold standards for
diagnosing osteoporosis is by examining bone mineral density (BMD) to determine bone density
(Resnasari, Supartono and Ekapurwani, 2020). Bone density is expressed as a comparison of the
results of bone mineral density with the normal value of average bone density in people of the same
age. Young adults expressed with a standard deviation score (T-score) (Resnasari, Supartono and
Ekapurwani, 2020). Bone density was obtained from measurements using a bone densitometry tool
and would be divided into three categories, namely normal (BMD> -1 SD), osteopenia (BMD
between -1 to - 2.5 SD), and osteoporosis (BMD <-2.5 SD) (Resnasari, Supartono and Ekapurwani,
2020). Prevention and therapy of osteoporosis is necessary to reduce the prevalence of osteoporosis
(Yunita, Imananta and Suryana, 2017). Osteoporosis therapy aims to increase bone density and
teduce additional bone loss and/ or fractute and control pain (Hidayat, 2019). Untreated
osteoporosis can lead to an increased risk of death, as a higher risk of all-cause death has been
found among patients with osteoporosis compared to who do not have osteoporosis (Cai et al.,
2020). There are various pharmacological treatment options for the management of osteoporosis,
namely using drugs from the antiresorptive group which are drugs that reduce bone loss (for
example bisphosphonates, calcitonin, strontium ranellate, denosumab, and romosuzumab) and/or
anabolics. which are drugs that increase bone mass (eg estrogen replacement therapy, teriparatide,
abaloparatide, and SERMs);with calcium and vitamin D supplementation (Bethel, 2019). On the
other hand, there is still controversy over the administration of antiosteoporosis drugs between the

antiresorptive and anabolic groups for the management of osteoporosis in postmenopausal women.

Therefore, the authors would like to conduct a literature study to find out which one is
more effective for the management of osteoporosis in postmenopausal women, namely
antiresorptive or anabolic drugs. By finding this, it is hoped that this study can provide useful
information to reduce the prevalence of osteoporosis, improve the prognosis of osteoporosis
patients in Indonesia, and reduce the mortality rate due to osteoporosis, so that it can help improve

the public health status to support the national development of the nation and state.
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METHODS
Protocol and Registration

This study uses a literature review research design with a systematic review type. The
protocol used in this systematic review is based on The PRISMA statement for reporting systematic
reviews and meta-analyzes of studies that evaluate health care interventions: explanation and
elaboration  (Liberati et al, 2009) and has been registered in PROSPERO
(https://www.crd.york.ac.uk/PROSPEROFITLES /229651 STRATEGY 20210106.pdf). This

systematic review research uses the PRISMA method (Preferred Reporting Items for Systematic
Reviews and Meta-Analyzes). The PRISMA method includes a checklist of items that should be
contained in a systematic review study (with or without meta-analysis), of which there are 27 items.
Apart from that, the PRISMA method also includes 4 phases information flowin a literature search

for systematic review research.

Inclusion and Exclusion Criteria

The inclusion criteria in this study were literature discussing or relating to the efficacy of
anti-resorption and anabolic osteoporosis drugs for osteoporosis management, particulatly in
postmenopausal women and literature published in the last 10 years.The exclusion criteria in this
study were literature that did not have DOI and ISSN and literature that was not published in
English.

Data source
The search was conducted using a research database, namely PubMed and Science

Direct.

Literature Search

Literature search was carried out using the keywords [(Efficacy) AND (antiresorptive)
OR (bisphosphonate) OR (calcitonin) OR (strontium ranelate) OR (denosumab) AND
(osteoporosis) AND  (therapy) OR (treatment) AND (post menopause)|, [(Efficacy) AND
(antiresorptive) OR (bisphosphonate) OR (calcitonin) OR (strontium ranelate) OR (denosumab)
AND (antiosteoporosis) AND (drug) AND (post menopause)], [(Efficacy) AND (anabolic) OR
(teriparatide) OR (abaloparatide) AND (osteoporosis) AND (therapy) OR (treatment) AND (post
menopause)], and [(Efficacy) AND (anabolic) OR (tetiparatide) OR (abaloparatide) AND
(antiosteoporosis) AND (drug) AND (post menopause)].
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Figure 1. Study Selection
Data Items

The characteristics of the study are studies published in the last 10 years, have a DOI-
ISSN, and published in English. Patient characteristics were osteoporosis patients, especially
postmenopausal women (age = 45 years). The characteristics of the intervention were to analyze
the efficacy of osteoporosis drugs in the antiresorptive and anabolic classes and compare them.
Type of outcome measure, which describes the comparison of the efficacy (efficacy) between
antiresorptive and anabolic osteoporosis drugs for the management of osteoporosis in
postmenopausal women (for example, it can be seen from the bone mineral density and/or patient

prognosis, before and after the intervention).
Bias Risk Assessment

The Joanna Briggs Institute (JBI) critical appraisal checklist consisting of questions that can

be answered with “yes”, “no”, or “unclear” (The Joanna Briggs Institute, 2020). The quality of the

journals reviewed in this study can be classified as good because it meets 80% of the JBI criteria.
Data Synthesis

The author classifies the literature that has been obtained based on research objectives and

compatres them according to the characteristics, methods and results of the study. After that, the
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authors summarize the conclusions obtained from the literature that match the inclusion criteria,
then put them in the conclusion table.The data synthesis in this systematic review focuses on the
analysis of the efficacy of anti-resorption and anabolic osteoporosis drugs for the management of

osteoporosis in postmenopausal women.

RESULTS AND DISCUSSION

Table 1. Data Extraction

Researche
r Name b h Research ~ Population
and Year Rescﬁrc Researc Method or (Research Clinical Outcomes
© of Title purposes Design Sample)
Research
e Patients =80 years in
placebo (n = 43) and
abaloparatide-SC (n =
Effects of 51) groups
Abaloparati . e (95% CI) The increase
de-SC  on Describe — the in BMD at 18 months
Bone effect ) with abaloparatide-SC
Mineral abaloparatide- Postmenop treatment was 3.9% in
Densit and SC in a | total hip (P <0.001),
RjeESH) an ‘ subgroup  of Randomi ausa 3.6% in the femoral
McClung ° ? patients  aged andomiz - women neck (P <0.01), and
1 etal Fracture in 80 years or ed aged 49—‘86 12.1% in lumbar spine
(2018) Postmenop over ACTIVE C(?ntrolled years Wltb (P <0.001), and s@ﬂar
ausal : trial RCT)  osteoporosi to that observed in the
Women (Abaloparatide S overall population.
Aged 80 Co.mparator e  There was a numerical,
Years  or Trial In but not statistically
Older with Vertebral significant, reduction
Endpoints) in the risk of vertebral
Osteoporos and non-vertebral
is fractures in this
subpopulation,
compared with
placebo.
Effectivene  Evaluating 85 e The mean age was
ss of bone mineral postmenop 70.25 £ 9.03 years, the
Osteoporos  density (BMD) ausal mean body mass index
is Drug in before  and women was 23.90 + 3.30 kg /
Postmenop  after treatment were m2.
ausal with anti- concurrent The TS group was
] . treated for 3.23 + 1.63
Women osteoporosis y diagnosed months.
Shin et al. with Spm.a.l drugs, " Cohort with _* Group B was treated
2016) Compressio  compare the study osteoporosi for 1903 + 7.76
n Fracture: therapeutic s and spinal months.
Combined  effectiveness compressio e In the TS group there
Consecutiv.  of n fractures. was no change in
e Therapy combination Group BMD at the femoral
of teriparatide treated 86;1: 5’0.341 1i (l))ltz ;l/ls'
Teriparatid  and  selective with T £ 0.11), bu s
] ) -scote increase
e and  estrogen teriparatide slightly from -2.47 +

Raloxifene  receptor and SERM 1.11 to -2.45 £ 1.00.
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versus
Bisphospho

nate Single

modulator

(SERM) VS
bisphosphonat

€s

(group TS,
n = 26) and
bisphospho
nates
(group B, n
=59)

In contrast, in group B,
femoral neck BMD
and T-score decreased
from 0.60 £ 0.11 to
0.54 + 0.10, and from -
2.26 £ 0.87 to -2.38 =
1.00.

BMD and T-score of
the lumbar spine were
increased in the TS
group, while the B
group showed a
decrease in BMD.
Particularly in the TS
group, all lumbar spine
T-scores increased
significantly.

The femoral neck
BMD ratio increased in
the TS group (2.00 *
16.29) but decreased in
the bisphosphonate
group (-8.39 £ 13.08)
(p = 0.002).

3

Marozik
et al.
(2019)

Bone
metabolism
genes
variation
and
response to
bisphospho
nate
treatment
in  women
with
postmenop
ausal
osteoporosi

S

Analyzing the
effects of
SOST, PTH,
FGF2, FDPS,
GGPS1, and
LRP5 gene
variants on
response  to
aminobisphos
phonates
treatment

Cohort
study

Postmenop
ausal
women
with
osteoporosi
s and
taking
aminobisph
osphonate
for at least
12 months

The 201 women on
BPs therapy found no
statistically ~ significant
differences observed in
age, menopausal age,
body weight, height,
BMI and  baseline
BMD levels between
respondents (122
subjects) and non-
responders (79
subjects).

As a single marker,
SOST 151234612 T / T
(OR = 2.3; P = 0.02),
PTH 17125774 T / T
(OR = 28, P =
0.0009), FDPS
rs2297480 G / G (OR
=29,3,P=22x10-
7, and GGPS1
rs10925503 C / C + C
/T (OR =29, P =
0.003) gene variants
were overrepresented
in the non-respondent
group.

No significant
association  between
FGF2 rs6854081 and
LRP5 gene variant

rs3736228 and
response to BPs
treatment was
observed.

Carriers of the

combination of the
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TTGC allele (from
1234612, 157125774,
rs2297480, and
rs10925503) tended to
respond negatively to
BPs treatment (OR =
4.9, 95% CI 1.7-14.6,

P =0.005).

e The CCTC
combination was
significantly more
represented among

respondents (OR =
0.1, 95% CI 0.1-0.5, P
= 0.000).
e 296 women (age range
49-64  years)  had
increased BMD at 3
sites at 6 months (p
Effect of Patients <0.01 for total hip and
femoral neck; p
<0.0001 for Iumbar

Abaloparati <65 years

de. on Bone Analyzed the of ag.e with spine), 12 months (p
Mineral cfficacy and baseline T- <0.0001 at 3 sites), and
Density and safetv of score =< - 18 months (p <0.0001
Fracture b 1} dd 2.5 (any at 3 sites).
Incidence ? aloparatide Randomi site} and = e  The fracture rate was
in andomiz .
in a Subset © 1 vertebrae numerically lower for
Saag et al. of Younger postmenopaus  ed prevalent abaloparatide
(2020) al women who  controlled compared to placebo,
Postmenop . and / or = - .
were younger trial (RCT) ) consistent with the
ausal and 1 P 1jeV1ous results of the overall
Women considered to clinical trial,  although  the
with be at hish risk fracture difference  was not
Osteoporos ?? 180 1S within 5 statistically significant.
is at High of tracture. years of e The numbers needed
Risk for randomizat to prevent and treat 1
Fracture ion) additional vertebral

fracture after 18
months of treatment
were 18 for
abaloparatide and 21
for teriparatide.

Pharmacological therapy for the management of osteoporosis consists of antiresorptive
and/or anabolic drugs; with calcium and vitamin D supplementation (Bethel, 2019). In the first
article, the pharmacological intervention given to a subgroup of patients aged 80 years or over was
abaloparatide-SC therapy. PTH is type 1 and exhibits a potent effect on anabolic activity leading to
lower bone resorption (Kristiningrum, 2020). In this study, therapy with abaloparatide-SC was
associated with a significantly increased BMD of the lumbar spine and proximal femur, fewer

vertebral and nonvertebral fractures, and there is no difference in the security profile.

The results of research by McClung et al. This is also supported by similar evidence in
another study, in which a phase 2 study of 222 post-menopausal women with osteoporosis for 24

weeks showed that abaloparatide 80 mcg/day was associated with a significant increase in BMD in
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total pelvic bone, femoral neck, and lumbar bone compared with placebo (Kristiningrum, 2020). In
addition, the 18-month ACTIVE (Abaloparatide Comparator Trial in Vertebral Endpoints) study
for 18 months showed that abaloparatide increased BMD and decreased the risk of vertebral and

non-vertebral fractures compared to placebo (Kristiningrum, 2020).

Apart from abaloparatide, there are other drugs from the anabolic class, one of which is
teriparatide (Tu, Kiristie et al., 2018). Teriparatide is a recombinant human parathyroid hormone
called PTH peptide and is the only anabolic drug currently approved for osteoporosis therapy that
stimulates osteoblastic bone formation, thereby improving quality and bone mass (Kristiningrum,
2020). This drug activates osteoblasts by binding to the PTH / PTHtP type 1 receptot, thereby
directly stimulating bone formation at previously active remodeling sites and inactive bone sutfaces,
as well as initiating new remodeling sites (Kristiningrum, 2020). In addition, there are SERMs
(Selective Estrogen Receptor Modulators) as other drugs of the anabolic class (An, 2016). The
mechanism of action of the SERM group of compounds relies on tissue-selective estrogen receptor
agonists or antagonistic activity in their interaction with estrogen receptors, and these properties
include a certain degree of molecular and functional complexity (An, 2016). With regard to bone
loss and osteoporosis, the action of SERMs on estrogen receptors influences bone homeostasis by
decreasing osteoclast activity in a growth factor-dependent manner and reducing bone resorption

(An, 20106). This effect is possible in preventing and treating osteoporosis.

In a related study that tested teriparatide treatment in severe osteoporosis patients with
Duchenne Muscular Dystrophy, stable bone health results were obtained and there was a slight
increase in PINP, without safety concerns. However, in the fourth article examining the
pharmacological intervention of abaloparatide in a subgroup of younger postmenopausal women
and compared to teriparatide, we found that abaloparatide appears to be effective and well tolerated
compared to teriparatide (Saag et al., 2020). However, there are limitations to this study, where the
number of patients those included in this subgroup analysis were relatively small and there was no
follow-up for some errors that could also occur due to subjective conditions (Shin et al,
2016).However, research by McClung et al. and Saag et al. it has been shown that anabolic drugs
have good efficacy for the management of osteoporosis in postmenopausal women, and further,
when compared between abaloparatide and teriparatide, abaloparatide has been shown to be more

effective than teriparatide.

Meanwhile, the related efficacy of the antiresorptive class for the management of
osteoporosis is described in a related study examining the efficacy of bisphosphonate therapy in
patients with primary osteoporosis and osteopenia binds hydroxyapatite and inhibits bone
resorption by osteoclasts in several ways, namely cytotoxic or metabolic injury to mature
osteoclasts, inhibits osteoclast adherence to bone, inhibits osteoclast differentiation and
recruitment, and affects the osteoclast structure required for bone tresorption (cytoskeleton

component) (Kristiningrum, 2020).Results of the study Yunita et al. showed changes in the Bone
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Mineral Density (BMD) score that increased significantly in the femoral neck, ward's triangle, and g.
trochanter after the second BMD score measurement 6-18 months apart on bisphosphonate

therapy (Yunita, Imananta and Suryana, 2017).

Furthermore, when viewed from the comparison of the efficacy between anabolic and
antiresorptive drugs, the study in the second article proved that the combination therapy of
teriparatide and SERM was very effective in treating the lumbar spine, compared to
bisphosphonates (Shin et al., 2016). According to a study conducted by Shin et al. Although the
period of teriparatide treatment is relatively short, the preventive effect of compression fractures is
substantial (Shin et al., 2016). Therefore, the combination therapy of teriparatide and SERM is
highly recommended for patients concerned with osteoporotic spinal compression fractures (Shin
et al.,, 2016). The study results of the second article further elaborate on the results related research
by Yunita et al. who only studied the effects of bisphosphonate therapy without direct comparison

with drugs of the anabolic class.

From a pharmacological point of view of the two drug classes, drugs from the
antiresorptive group were chosen as the first line drugs in osteoporosis therapy in Indonesia
because the mechanism of action to reduce bone loss or inhibit bone resorption by osteoclasts is
considered more effective than the anabolic group that increases bone mass or increase bone
formation by osteoblasts (Kristiningrum, 2020). Meanwhile, studies in Korea suggest that
bisphosphonates have traditionally been the first choice for treating osteoporosis, but recent trials
have shown teriparatide to be more effective for elderly patients with compression fractures

diagnosed with osteoporosis (Shin et al., 2016).

Some studies show 20 pg daily subcutaneous teriparatide injection reduces the risk of
vertebral fracture. In one study, BMD of the lumbar spine and neck of the femur was determined at
4, 12, and 24 months after 21 months using teriparatide injection; then compared with a control
group of patients treated with a placebo. The results of clinical trials proved that teriparatide was
more effective at reducing the risk of fractures compared to the placebo group. Teriparatide
increases cancellous bone volume and cortical bone thickness, and improves trabecular
morphology. In the research of Shin et al. also proved that the BMD of the lumbar spine of the TS
group (treatment with anabolic group: teriparatide + SERM) was significantly higher than that of
group B (treatment with the antiresorptive group: bisphosphonates) (Shin et al., 2016). Therefore, it
can be said that the anabolic group is more effective than antiresorptive in treating osteoporosis in
postmenopausal women based on the results of recent clinical trials, so that theories regarding
pharmacology including the mechanism of action of each drug class need to be examined more
deeply. The author recommends that doctors choose anabolic drugs for osteoporosis therapy in

postmenopausal women according to the situation and condition of the patient.
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The limitations of this study include, the number of articles reviewed in this study is still
quite small because there are not many studies with limited inclusion criteria that are expected and
can be downloaded in full text. The large number at the beginning of the search was due to the sum
of articles from all keywords that after being searched, it turned out that there were many

duplications (finding the same article) between keywords.

In this systematic review, research on the efficacy of anabolic drugs is more numerous than
that of the antiresorptive group, and the variants of anabolic drugs are more diverse (abaloparatide,
teriparatide, and SERM) than the antiresorptive group involved (bisphosphonates only). Factors
that can affect the efficacy of osteoporosis drugs, namely genetic factors, are not explained in
studies that discuss the efficacy of anabolic drugs. In addition, this systematic review was not
maximal because of the limited research time and human resources who carried out the systematic

review.

CONCLUSION

Based on this systematic review, it has been shown that anabolic osteoporosis drugs are
more effective in postmenopausal women, where after intervention there is an increase in bone
mineral density and a reduced risk of fractures due to osteoporosis. Meanwhile, no significant
differences were found after intervention with bisphosphonate (antiresorptive) drugs in
postmenopausal women with osteoporosis.The author advises the next researchers to conduct a
more holistic and comprehensive observational study related to the comparison of the efficacy of
osteoporosis drugs in the anti-resorption and anabolic classes in postmenopausal women. In
addition, if you want to carry out a systematic literature review to continue this research, it must be
done by expanding the inclusion criteria for the appropriate study and the database used, and

sharpening the literature search strategy with appropriate keywords.

REFERENCES

An, Ki-Chan. Selective Estrogen Receptor Modulators [Internet]. NCBI. 2016 [cited 6 January

2021]. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4995266/

Bethel, Monique. Osteoporosis [Internet]. Medscape. 2019 [cited 24 July 2020]. Available from:

https://emedicine.medscape.com/article/330598-medication

Bilotta, G., Milner, A. and Boyd, I. Quality assessment tools for evidence from environmental
science. Environmental Evidence. 2014;3(1):p.14. https://doi.org/10.1186/2047-2382-3-
14

Cai, Shaofang et al. Bone Mineral Density and Osteoporosis in Relation to All-Cause and Cause-
Specific Mortality in NHANES: A Population-Based Cohort Study. Bone Elsevier. 2020.
https://doi.org/10.1016/j.bone.2020.115597




122 Ribka et. al./ SM Vol.17 No.2 December 2021 Page 112-123

Chen, Xiao et al. Osteoblast-Osteoclast Interactions [Internet]. NCBI. 2017 [cited 21 August 2020)].

Available from: https://www.ncbi.nlm.nih.gov/pmec/articles/PMC5612831

Gorter, E. A. et al. Does osteoporosis affect the healing of subcapital humerus and distal radius
fractures?. Journal of Orthopaedics. 2020;pp.237-241.
https://doi.org/10.1016/}.jor.2020.05.004

Hartiningsih and Anggraeni, D. Suplementasi Calcitriol Menurunkan Risiko Osteoporosis Tikus
Opvariektomi. Jurnal Sain Veteriner. 2015;33(2). https://issn.org/0126-0421

Hidayati, R. Sistem Pakar Untuk Penentuan Terapi Pada Penderita Osteoporosis. Jurnal Informatik
aUpgris. 2019;5(1). https://doi.org/10.26877 /jiu.v5i1.3608

Humaryanto, H. Deteksi Dini Osteoporosis Pasca Menopause. Jambi Medical Journal.
2017;5(2):pp.164-177.

Kawiyana, I. Osteporosis Patogenesis Diagnosis Dan Penanganan Terkini. Journal of Internal
Medicine. 2009;10(2).

Kementerian Kesehatan RI. Pusat Data dan Informasi Kementerian Kesehatan RI: Data dan
Kondisi Penyakit Osteoporosis di Indonesia [Internet]. Kementerian Kesehatan RI. 2015

[cited 20 July 2020]. Available from: www.kemkes.go.id

Kessenich, Cathy R. Osteoporosis and African-American Women. Womens Health Issues. 2000.

https://doi.org/10.1016/S1049-3867(00)00065-7

Kristiningrum, HE. Farmakoterapiuntuk Osteoporosis.  Continuing Medical =~ Education.
2020;47:pp.41-48.

Liberati, A. et al. The PRISMA statement for reporting systematic reviews and meta-analyses of
studies that evaluate health care interventions: explanation and elaboration. Journal of

clinical epidemiology. 2009. https://doi.org/10.1016/].iclinepi.2009.06.006

M., Nursalam et al. PedomanPenyusunanSkripsi-Literature Review danTesis-Systematic Review.
FakultasKeperawatanUniversitasAirlangga. 2020;pp.1-118.

Marozik, P. et al. Bone metabolism genes variation and response to bisphosphonate treatment in
women  with  postmenopausal  osteoporosis. ~ PLoSONE.  2019;14(8):pp.1-14.
https://doi.org/10.1371 /journal.pone.0221511

McClung, M. R. et al. Effects of abaloparatide on bone mineral density and risk of fracture in
postmenopausal women aged 80 years or older with osteoporosis. Menopause.
2018;25(7):pp.767-771. https://doi.org/10/1097/GME.0000000000001080

Nasomyont, N. et al. DMD-THERAPY: P.293 Safety and Efficacy of Teriparatide Treatment for

Severe Osteoporosis in Patients with Duchenne Muscular Dystrophy. Neuromuscular

Disorders. 2020. https://doi.org/10.1016/.0md.2020.08.290

Pouresmaeili, Farkhondeh et al. A Comprehensive Overview On Osteoporosis and Its Risk Factors

[Internet].  NCBI. 2018  [cited 21 August  2020].  Available  from:

https://www.ncbi.nlm.nih.cov/pmc/articles/PMC6225907




Ribka et. al./ SM Vol.17 No.2 December 2021 Page 112-123 123

Resnasari, S. D., Supartono, B. and Ekapurwani, I.. The Correlation Between Low Body Mass
Index (Underweight) With Bone Strength On Elderly Women. Jurnal Saintika Medika.
2020;pp.14-20. doi:10.22219/sm.Vol16.SMUMM1.10598

Riggs, B. L. Overview of Osteoporosis. Rochester, Minnesota: Western Journal of Medicine; 1991.

Saag, K. G. et al. Effect of Abaloparatide on Bone Mineral Density and Fracture Incidence in a
Subset of Younger Postmenopausal Women with Osteoporosis at High Risk for Fracture.
Clinical Therapeutics. 2020;42(6):pp.1099-1107.e1.
https://doi.org/10.1016/j.clinthera.2020.04.012

Shin, C. J. et al. Effectiveness of Osteoporosis Drug in Postmenopausal Women with Spinal
Compression Fracture: Combined Consecutive Therapy of Teriparatide and Raloxifene
versus Bisphosphonate Single. Korean Journal of Neurotrauma. 2016;12(2):p.123.
https://doi.org/10.13004/kint.2016.12.2.123

Supartono, B. dkk. Bunga Rampai Kesehatan Olahraga. Jakarta: Rumah Sakit Olahraga Nasional
Kementerian Pemuda dan Olahraga; 2015.

The Joanna Briggs Institute. Checklist for Cohort Studies and Randomized Controlled Trials.
Joanna Briggs Institute Critical Appraisal tools. 2020.

Tu, Kristie et al. Osteoporosis: A Review of Treatment Options [Internet]. NCBI. 2018 [cited 6
January 2021]. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5768298

Upadhyaya, G. K. et al. Challenges and strategies in management of osteoporosis and fragility
fracture care during COVID-19 pandemic. Journal of Orthopaedics. 2020;pp.287-290.
https://doi.org/10.1016/}.jor.2020.06.001

Waseso, L. B., Supartono, B. and Fauziah, C. Physical Activity and The Strength of Bone in
Menopause Patients in National Sports Hospital in 2017. Berkala Kedokteran.
2018;14(1):p.69. https://doi.org/10.20527 /jbk.v14i1.4587

Wibisono, D. S. and Baziad, A. Description of bone mineral density in postmenopausal women at
immunoendocrinology integrated laboratory, faculty of medicine university of Indonesia.
Medical Journal of Indonesia. 2004;13(1):pp.31-40.
https://doi.org/10.13181/mji.v13i1.127

Yunita, E. P., Imananta, F. P. and Suryana, B. P. Efikasi Terapi Bisfosfonat pada Pasien
Osteoporosis  Primer dan Osteopenia Melalui Pemantauan Skor DMT (Penelitian

Dilakukan di Poliklinik Rheumatologi RSUD Saiful Anwar). Majalah Kesehatan. 2017;4(4)





