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Denosumab Discontinuation Rate in Patients Who Presented
with Osteoporotic Vertebral Fracture During Pandemic
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Abstract

Objective: Social distancing mitigates transmission of Coronavirus disease-2019 but also can delay access to parenteral osteoporosis therapy. After
discontinuation of denosumab therapy without concomitant biphosphanate use results with increased rate of multiple vertebral fractures within 2 to 10
months.

Methods: In this study, we wanted to evaluate whether restrictions during the pandemic resulted in an increased fracture rate due to denosumab discontination.
For this, we compared the data between 2020-2021, when the restrictions were the most intense, and 2022-2023, when the restrictions were relaxed.
Prospectively collected data of patients who applied to the neurosurgery clinic with osteoporotic vertebral fractures between 2020-2021 and 2022-2023 were
retrospectively analyzed.

Results: A total of 49 patients were met the inclusion criteria, denosumab discontinuation was detected in five patients who presented with osteoporotic
fractures during the period of intense restrictions, there was no patients with denosumab discontinuation during the period when the restrictions were relaxed.
Discontinuation reasons was due to fear of access to hospital and mobility restriction in all patients. Mean time interval between treatment discontinuation
and fracture occurrence was 12.6 months (10-15 months).

Conclusion: Patients should be warned about the durability of denosumab treatment, and if there is doubt about the durability, oral bisphosphonate therapy
should be temporarily switched in pandemic.
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Amac: Sosyal mesafe, Koronaviris hastaligi-2019'un bulasmasini azaltir ancak ayni zamanda parenteral osteoporoz tedavisine erisimi geciktirebilir. Es
zamanli bifosfanat kullanimi olmaksizin denosumab tedavisinin kesilmesi, iki ila on ay icinde coklu vertebral kirik oranlarinda artis ile sonuclanir.

Yontem: Bu calismada pandemi sirasindaki kisitlamalarin denosumab tedavisini kesilmesine bagli olarak kirik oraninda artisa yol acip acmadiginin
degerlendiritmesi amaclandi. Bunun icin kisitlamalarin en yogun oldugu 2020-2021 ile kisitlamalarin gevsetildigi 2022-2023 arasindaki veriler karsilastirildi.
2020-2021 ve 2022-2023 yillari arasinda norosirirji klinigine osteoporotik vertebra kirigi ile basvuran hastalarin prospektif olarak toplanan verileri retrospektif
olarak incelendi.
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Bulgular: Toplam 49 hasta dahil edilme kriterlerini karsiladi, kisitlamalarin yo§un oldugu dénemde osteoporotik kirikla basvuran bes hastada gecikmis
denosumab enjeksiyonu saptand, kisitlamalarin gevsetildigi dénemde denosumab tedavisinin kesildigi hasta yoktu. Tedaviyi birakma nedenleri tim
hastalarda hastaneye erisim korkusu ve sokada cikma kisitliligiydi. Tedavinin kesilmesi ile kirik olusumu arasindaki ortalama stire 12,6 ay (10-15 ay) idi.

Sonuc: Hastalar denosumab tedavisinin devamliligi konusunda uyaritmali ve devamulik konusunda stiphe varsa pandemide oral bifosfonat tedavisine gecici

olarak dondtmelidir.
Anahtar Kelimeler: Pandemi, denosumab, omurga kirig

Introduction

Osteoporotic fracture is a public health issue affecting thirty
percent of women and is associated with high morbidity and
mortality rates”. Vertebral fracture-associated pain and
limitation of function can cause decreased health-related
quality of life in the elderly population®.

Healthcare systems are overstretched during the pandemic,
resulting in reduced hospital and doctor visits. In addition,
social distancing mitigates transmission of Coronavirus
disease-2019 (COVID-19) and can delay access to parenteral
therapies. The management of osteoporosis is largely
performed in outpatient settings. The prescribing and
administration of anti-osteoporosis drugs may have been
disrupted by the COVID-19 pandemic. A retrospective
analysis using Google Analytics data found that access to
the online FRAX" fracture risk assessment tool was almost
60% Llower in April than in February 2020, which may
indicate the neglect of osteoporosis assessment during the
pandemic®. In another study, as concrete proof of this, it was
shown that only 29% of the patients could perform follow-
up bone mineral density assessment with dual energy X-ray
absorptiometry (DXA) during the pandemic period, and only
60% of the patients could continue their parenteral anti-
osteoporosis treatment®.

Agents used for treating osteoporosis can simply be divided
intotwogroups:Anabolicandantiresorptive.Bisphosphonates
and denosumab are currently used as antiresorptive agents.
After discontinuation of bisphosphonates, the antiresorptive
effect lasts for 1-5 years; however, discontinuation of
denosumab therapy without concomitant bisphosphonate
use results in accelerated bone loss and an increased rate
of multiple vertebral fractures within 2 to 10 months®“®,
Therefore, patients must be informed that denosumab
therapy should not be discontinued without concomitant
bisphosphonate use. Restricting access to parenterally
administered denosumab during the pandemic period may
increase the risk of fracture due to drug discontinuation.
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In this study, we aimed to evaluate whether restrictions
during the pandemic resulted in an increased fracture rate
due to denosumab discontinuation. For this, we compared
the data between 2020 and 2021, when the restrictions were
the most intense, and 2022 and 2023, when the restrictions
were relaxed.

Materials and Methods

Patients with an osteoporotic vertebral fracture who were
admitted to the Neurosurgery Clinic between 2020 and 2021
and 2022-2023 in am and University of Health Sciences
Turkey, Basaksehir Cam and Sakura City Hospital were
retrospectively analyzed. Patients were grouped as admitting
to hospital between 2020 and 2021, when the restrictions were
the most intense, and 2022 and 2023, when the restrictions
were relaxed. The two groups compared their demographic
data, clinical and laboratory findings, and osteoporotic
treatment discontinuation.

Study Group

Postmenopausal women aged 50 years or older were
included in the study. The other inclusion criteria were a
conclusive clinical and radiological diagnosis of osteoporotic
fracture with recent onset of back pain (Less than one month).

Patients who were immobile and diagnosed with chronic
inflammatory or oncologic diseases or with a history of
neuroendocrine disorders (thyroid, parathyroid disorders,
anticonvulsant- thiazolidinedione usage, etc.), chronic renal
or liver diseases, and excessive use of systemic corticosteroids
and alcohol were excluded. Male patients were also excluded
to avoid bias because secondary predisposing factors for
osteoporosis can be identified in 40-60% of men with
osteoporotic fractures®.

Definition of Osteoporotic Vertebral Fracture

Clinic definition: Occurring a fall from a standing height or
less without significant trauma®.
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Radiological definition: Alteration appears in the shape and
size of the vertebral body, associated or not with vertebral
height loss, resulting as a wedge, end-plate (mono-or
biconcave), or collapse vertebral deformity®.

Identification Methods for Vertebral Fractures

All patientsin the study group had DXA images. In addition, all
patients underwent thoracic or lumbar magnetic resonance
or computed tomography imaging at hospitalization.

Statistical Analysis

The patients' files were reviewed retrospectively, and
the demographic data, imaging and laboratory results,
concomitant disease, and drug use were recorded. Analyses
were performed using SPSS 22.0 (SPSS Inc, Chicago, IL).
Normally distributed continuous variables are presented
as mean =+ standard deviation and compared using
Student's t-test. A p-value <0.05 was considered statistically
significant for all statistical evaluations.

Results

Between 2020 and 2021, a total of 41 patients presented
with osteoporotic vertebral fractures, and 24 patients met
the inclusion criteria. The mean age was 73.3+6.7 years,
mean 25-hydroxy vitamin D level was 18.3+8.1 ng/mL, and
mean femoral neck BMD was 0.663+22.42 g/cm?. Regarding
concomitant diseases, 16 (66.6%) patients had hypertension,
two had type 2 (8.3%) diabetes, and four (16.6%) had anxiety
disorder. Four patients (16.6%) had fractures in more than one
vertebra. The T12 vertebra was the most common fracture
site [six (25%) patients]. Vertebroplasty was performed in
10 patients and kyphoplasty in five patients. Other patients
were followed up conservatively.

Between 2022 and 2023, a total of 43 patients presented with
osteoporotic vertebral fractures, and 25 patients met the

inclusion criteria. The mean age was 72.1+6.2 years, mean
25-hydroxy vitamin D level was 19.1+7.1 ng/mL, and mean
femoral neck BMD was 0.658+18.33 g/cm? There were 14
(56%) patients with hypertension, four (16%) with type 2
diabetes, six (24%) with anxiety disorder, and two (8%) with
coronary arterial disease. Six patients (24%) had fractures
in more than one vertebra. The L1 vertebra was the most
common fracture site [eight (32%) patients]. Vertebroplasty
was performed in 12 patients and kyphoplasty in six patients.
Other patients were followed up conservatively. There
was no previous vertebral fracture history in either group.
Comparison of the continuous variables summarized in
Table 1.

When evaluated regarding medication use for osteoporosis,
noneofthe patientsinthe 2022-2023 group had antiresorptive
or anabolic agent use before admission. In the 2020-2021
group, two patients were using intravenous ibandronate,
and five were using denosumab before presentation, and
all patients had stopped using denosumab and ibandronate
after the pandemic because of fear of access to hospital and
mobility restriction. None of the patients in the denosumab
discontinuation group were informed before treatment
that denosumab therapy should not be discontinued
without concomitant bisphosphonate use. The duration
of antiresorptive therapy and time elapsed between the
occurrence of vertebral fracture and antiresorptive therapy
discontinuation are reported in Table 2.

Clinical and laboratory findings of the treatment

discontinuation group are summarized in Table 3.

None of the patients in the study groups had a previous
history of vertebral fracture or oral bisphosphonate and
teriparatide usage. In addition, no other antiresorptive
therapy or teriparatide was used before the current therapy
in the discontinuation group.

Table 1. Comparison of age, 25-hydroxy vitamin D Level, and femur BMD score between the groups

Variables 2020-2021 2022-2023 p-value
Age (years) 73.3+6.7 72.1+6.2 0.545
25-hydroxy vitamin D level (ng/mL) 18.3£8.1 19.1£7.1 0.599
Mean femoral neck BMD (g/cm?) 0.663+22.42 0.658+18.33 0.433
Number of multiple fractures (n) 4 6 0.634
The most common fractured vertebra T12 L1 -
Number of vertebraplas 10 12 0.678
Number of kyphoplasty procedures 5 6 0.712
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Table 2. Length of antiresorptive therapy and time elapsed between vertebral fracture and antiresorptive therapy discontinuation

Lenath of thera Time interval between treatment
Patient Age Drug g Py discontinuation and fracture
(months)
occurrence (months)
1 65 Ibandronate 12 14
2 74 Ibandronate 15 15
3 83 Denosumab 18 11
4 72 Denosumab 24 13
5 77 Denosumab 12 10
6 74 Denosumab 12 15
7 76 Denosumab 30 14

Table 3. Clinical and laboratory findings of the treatment

discontinuation group

Age (years) 74.4%5.4
Mean femoral neck BMD (g/cm?) 0.621+113
25-hydroxy vitamin D level (ng/mL) 19.14+5.42

Concomitant diseases (n)
Hypertension
Type 2 diabetes mellitus

Having a fracture in more than one vertebra (n) |0

Fracture manangement (n)
Vertebroplasty 2
Conservatively

Average duration of denosumab use (months) 20+8

Average duration of ibandronate use (months)

Discussion

In our study, we detected denosumab discontinuation in five
patients who presented with osteoporotic fractures during
intense restrictions; there were no patients with denosumab
discontinuation during the period when the restrictions
were relaxed. Delayed denosumab dosing due to patient
non-compliance is common in clinical practice, especially
as the treatment extends beyond the first 1 to 2 yearsto,
The average duration of denosumab use was 20+8 months
in our study, but discontinuation was due to fear of access
to hospital and mobility restriction in all patients, which
are the main problems arising with the pandemic. It has
been reported that there may be problems in accessing
injectable osteoporosis treatments during the pandemic;
therefore, the American Society for Bone and Mineral
Research recommends the temporary transition to an oral
bisphosphonate for patients at risk for delayed denosumab
injection®12,
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The increased risk of bone loss and fracture after denosumab
discontinuation without concomitant bisphosphonate use is
a well-known complication. Lyu et al.™” found that delayed
denosumab administration by more than 16 weeks is
associated with an increased risk of vertebral fracture. In
another study examining the effect of delayed denosumab
injection on BMD during the pandemic, BMD loss was evident
nine months after the last injection®. Minisola et al."¥
reported 12 patients admitted with osteoporotic vertebral
fracture due to delayed denosumab injection during the
pandemic. There were only eight cases the seven years
before the pandemic™. In our study, the mean time interval
between treatment discontinuation and fracture occurrence
was 12.6 months (10-15 months).

Beneficial effects on bone mass persist 1-2 years after
ibandronate discontinuation". In our study, there were two
patients with ibandronate discontinuation, and the time
interval between treatment discontinuation and fracture
occurrence was 14.5 months. Therefore, it may be unrealistic
to attribute vertebral fracture development to ibandronate
discontinuation in these patients.

We restricted inclusion criteria in order not to create bias,
exclude secondary osteoporosis and etiologies other than
discontinuation of denosumab, and balance continuous
variables between groups. Although it was clearly seen
in our study that the fracture rate due to denosumab
discontinuation increased during intense restrictions, it
is necessary to conduct a cohort study with a wider time
interval to reach a definite conclusion.

Study Limitations

The major limitations of this study are its limited time
period, its conduct only in osteoporotic patients presenting
with fractures, and its retrospective design.
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Conclusion

Patient compliance and treatment durability should be
considered when choosing drugs during the pandemic.
Patients should be warned about the durability of denosumab
treatment, and if there is doubt, they should be temporarily
switched to oral bisphosphonate therapy.

Ethics

Ethics Committee Approval: Ethical approval was
obtained from the University of Health Sciences Turkey,
Basaksehir Cam and Sakura City Hospital (no: 2022.04.120,
KAEK/2022.04.120).

Informed Consent: Retrospective study.

Authorship Contributions

Surgical and Medical Practices: B.E., Y.K., Concept: U.S.,,
Design: U.S., Data Collection or Processing: S.B., YK,
Analysis or Interpretation: U.S., B.E., Literature Search: U.S.,
Writing: U.S.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Brown JP, Adachi JD, Schemitsch E, et al. Mortality in older adults
following a fragility fracture: real-world retrospective matched-cohort
study in Ontario. BMC Musculoskelet Disord 2021;22:105.

2. McCloskey EV, Harvey NC, Johansson H, et al. Global impact of COVID-19
on non-communicable disease management: descriptive analysis of
access to FRAX fracture risk online tool for prevention of osteoporotic
fractures. Osteoporos Int 2021;32:39-46.

10.

11.

12.

13.

14.

15.

Fuggle NR, Singer A, Gill C, et al. How has COVID-19 affected the
treatment of osteoporosis? An |OF-NOF-ESCEO global survey.
Osteoporos Int 2021;32:611-7. Erratum in: Osteoporos Int 2021.

Hernandez CJ, Lopez HK, Lane JM. Theoretical consideration of
the effect of drug holidays on BMD and tissue age. Osteoporos Int
2014;25:1577-84.

Bone HG, Bolognese MA, Yuen CK, et al. Effects of denosumab
treatment and discontinuation on bone mineral density and bone
turnover markers in postmenopausal women with low bone mass. J
Clin Endocrinol Metab 2011;96:972-80.

Cummings SR, Ferrari S, Eastell R, et al. Vertebral fractures after
discontinuation of denosumab: a post hoc analysis of the randomized
placebo-controlled FREEDOM trial and its extension. J Bone Miner Res
2018;33:190-8.

Kocijan R, Behanova M, Reichardt B, Haschka J, Kocijan A, Zwerina J.
Poor adherence to parenteral osteoporosis therapies during COVID-19
pandemic. Arch Osteoporos 2021;16:46.

Kelepouris N, Harper KD, Gannon F, Kaplan FS, Haddad JG. Severe
osteoporosis in men. Ann Intern Med 1995;123:452-60.

Gregson CL, Armstrong DJ, Bowden J, et al. UK clinical guideline for the
prevention and treatment of osteoporosis. Arch Osteoporos 2022;17:58.
Erratum in: Arch Osteoporos 2022;17:80.

Ban JK, Hao BB, McCarthy L, Guilcher SJT, Cadarette SM. Denosumab
utilization among older adults in Ontario: patient characteristics,
persistence with therapy, and return to therapy after an extended gap.
Osteoporos Int 2019;30:1865-72.

Lyu H, Yoshida K, Zhao SS, et al. Delayed Denosumab Injections and
Fracture Risk Among Patients With Osteoporosis: A Population-Based
Cohort Study. Ann Intern Med 2020;173:516-26.

Yu EW, Tsourdi E, Clarke BL, Bauer DC, Drake MT. Osteoporosis
Management in the Era of COVID-19. J Bone Miner Res 2020;35:1009-13.

Huang CF, Shiao MS, Mao TY. Retrospective Analysis of the Effects of
Non-Compliance with Denosumab on Changes in Bone Mineral Density
During the COVID-19 Pandemic. Patient Prefer Adherence 2021;15:1579-
84.

Minisola S, Cipriani C, Vigna E, et al. COVID pandemic and denosumab
adherence. Osteoporos Int 2022:1-2.

Ravn P, Christensen JO, Baumann M, Clemmesen B. Changes in
biochemical markers and bone mass after withdrawal of ibandronate
treatment: prediction of bone mass changes during treatment. Bone
1998;22:559-64.

77



