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Abstract
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A rare case of severe prolonged persistent Teriparatide-induced hypercalcemia (14.3mg/dL on
admission) in an osteoporotic patient after ceasing the Teriparatide is reported. This 67 -year-old female
was admitted with polyuria, xerostomia, constipation, progressive weakness, and a history of
Triparatide use due to a previous osteoporotic fracture. Her serum calcium, PTH, and vitamin D levels
had been normal before starting Teriparatide. Ninety six hours after ceasing the Teriparatide along with
rehydration and Calcitonin treatment, the patient's serum calcium levels returned to normal. Severe
Teriparatide-induced hypercalcemia does not follow any defined pattern and may persist for days and
can usually be controlled through ceasing the Teriparatide, rehydration, and close monitoring of the

serum calcium level and symptoms.
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Introduction

steoporosis is characterized by bone loss and
microarchitectural deterioration,  potentially

leading to osteoporotic fractures.l® The primary
treatment goal is to prevent new bone fractures by
increasing or at least preserving bone mass and quality.”8
Anabolic therapy involving Teriparatide, a recombinant
human parathyroid hormone (PTH 1-34), can stimulate
both bone formation and resorption. Teriparatide exhibits
dual time-dependent effects on bone formation and
resorption, enhancing the microarchitecture of both
trabecular and cortical bone.?10 Intermittent Teriparatide
use in osteoporosis directly enhances osteoblast activity
and indirectly promotes bone resorption.11
Teriparatide transiently increases the serum calcium, with
a maximal effect at approximately 4.2 h (median increase,
0.4 mg/dl or 0.1 mM) followed by a decline to the pre- dose
levels before the next Teriparatide dose administered 24 h
later.” Here, we present a case of persistent Teriparatide-
induced sever hypercalcemia and literature review.

Case presentation
The patient was a 67-year-old woman with polyuria,
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xerostomia, constipation, and progressive weakness. She
expressed a history of two osteoporotic fractures in the
vertebra and femoral neck since six months ago with no
documents for osteoporosis before fracture. She had a
history of vitamin D [pearl 50000 [U/week for eight weeks],
Calcium-D [calcium carbonate 500 mg + 400 IU vitamin D
both once daily], and alendronate [70 mg/week] intake after
surgery. The patient was also on Losartan (25 mg twice a
day) for chronic hypertension.

Two months after starting the Alendronate treatment, the
patient had developed pain in the right thigh. She had
stopped taking the medicine on her own and gone to his
orthopedist after one month due to the persistent pain.

Imaging for pain aggravation in upper right thigh at one
month after finishing the Alendronate, had confirmed right
intertrochanteric fracture and hence, Alendronate had been
switched to subcutaneous Teriparatide 20 pg once daily
[CinnoPar - recombinant human PTH (1-34), CinnaGen,
IRAN] since four months before admission.

The patient’s history of serum calcium levels before and
during the hospitalization for severe Teriparatide-induced
hypercalcemia is summarized in [Figure 1].
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Figure 1. The patient's serum calcium levels before and during hospitalization. The dotted lines indicate uncertain serum calcium levels

performed. The metabolic panel was also assessed to
investigate the possible secondary causes of hypercalcemia,
especially malignancy. The serum calcium level was found to
be 12.3 mg/dL 40 hours after the last Teriparatide injection,
however, it reached below 10 mg/dl 96 hours after
admission.

Electrocardiography was indicative of a corrected QT
interval of 400 msec which is normal [Figure 2].

Apart from the slightly dehydrated mucosa, the patient had
stable vital signs and no remarkable problem in physical
examination on the admission day. Teriparatide and calcium
supplement were ceased and rehydration with saline was

-
i

Figure 2. The electrocardiograph taken on admission with Ca++=14.3 mg/dL (June 11th)

Dual-energy X-ray absorptiometry (DEXA) was indicative of The necessary evaluations for a case with hypercalcemia
reduced bone mass, with the following T-score: right femoral and borderline PTH including the bone density,
neck=-3.1, right total hip=-2.4, and left forearm=-3.3. mammography, serum protein electrophoresis, and chestX-
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ray for hypercalcemia-induced malignancy were also
performed.

Bilateral mammography showed benign findings (BIRADS
2). No mass lesion or lymphadenopathy were seen in the
abdominopelvic, cervical, and parathyroid glands
sonography. The skull and chest X-ray as well as serum
protein electrophoresis were also normal.

The patient was recovered and discharged four days later.

Table 1. The Patient’s blood chemistry results on various dates

TERIPARATIDE-INDUCED SEVER PERSISTENT HYPERCALCEMIA

No hypercalcemia-related symptoms were seen on later
follow-ups one, four, and 12 weak after discharge. Her blood
chemistry results on various days are shown in [Table 1].
Considering the calcium level in the upper normal range
during the patient's follow-up, Denosumab injection was
administered to treat the patient's osteoporosis. Three
months later, the calcium and PTH levels were checked, and
no secondary cause of hypercalcemia was found.
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Discussion / Conclusion

Hypercalcemia, with a reported frequency of around 5%,
is known to occur even in patients on intermittent
Teriparatide therapy.? However, the peak serum calcium
levels are seen between 4 and 6 h after the drug
administration and may remain elevated for 24 h, but
return to pretreatment levels by the next day.13

Cases of severe persistent Teriparatide-induced
hypercalcemia have already been reported with various
maximum serum calcium levels and different durations.
However, this condition appears to have no specific
pattern. Table 2 summarizes seven case reports from
different locations. The highest peak of calcium reported
was 17.3 mg/dL in a 74-year old Caucasian female from
Pennsylvania, USA, with a past medical history of
rheumatoid arthritis, Sjogren syndrome, osteoporosis, and
multiple joint osteoarthritis, receiving prednisolone,
calcitonin, vitamin D, and calcium [Table 2]. In another case
reported by Sistla in 2019, immobility, a known

accelerating and exacerbating factor for hypercalcemia,
was reported as the sole cause of Teriparatide-induced
severe hypercalcemia.’2 It has been emphasized that
continuous monitoring of serum calcium levels is
necessary during the treatment with Teriparatide in
patients with immobility.

Our case of Teriparatide-induced sever persistent
hypercalcemia had several unique characteristics:

1. The second highest reported serum calcium level
among all previous reports.

2. Noremarkable past medical history

3. No history of corticosteroid intake

4. Hypercalcemia persisted up to 96 hours after ceasing
the Teriparatide

Considering the severity of hypercalcemia and the
persistence of hypercalcemia even 96 hours after the
ceasing of Teriparatide injection, the clinical suspicion
increased the possibility of underlying causes of
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hypercalcemia including primary hyperparathyroidism
and hypercalcemia-induced malignancy that was probably
exacerbated by Teriparatide. Therefore, despite the initial
negative evaluation, the patient was re-examined one
month after discharge and then Denosumab was started to

VOLUME 13. NUMBER 3. MARCH 2025

treat osteoporosis.
Teriparatide had been shown to slightly increase the
serum calcium and can result in cases of hypercalcemia.
Delayed hypercalcemia (continuation of hypercalcemia
after 24 hours from the last injection of Teriparatide) is
very rare and often asymptomatic and mild.

TERIPARATIDE-INDUCED SEVER PERSISTENT HYPERCALCEMIA

Table 2. Summary of previous case reports on Teriparatide-induced acute hypercalcemia
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Management of hypercalcemia in the studies with PTH
analogs is done according to an algorithm. Few strategies
that may be effective in preventing hypercalcemia include
reducing calcium supplementation and dosage adjustmentof
Teriparatide from daily to every-other-day administration.20
If hypercalcemia persisted on the repeated analysis,
researchers would decrease calcium supplementation toless
than 1000 mg daily. If persisting hypercalcemia was found,
the dose of PTH analog was reduced by 50%.17 Therefore, it
is recommended that serum calcium should be assessed
prior to and after Teriparatide administration.20.21

According to the findings of the current study and review of
the previous case reports, although there are several
concerns with Teriparatide administration in the treatment
of severe osteoporosis:

1. Hypercalcemia seems more likely to happen in elderly
patients with upperlimit baseline serum calcium level.
This can be attributed to the slower Teriparatide
metabolism which needs to be further investigated.

2. Teriparatide-induced acute hypercalcemia does not
seem to follow any defined pattern. The duration
between starting Teriparatide and onset of
hypercalcemia, the peak serum calcium level, and the
duration of hypercalcemia after ceasing the
Teriparatide are different among various cases.

3. Close monitoring of the calcium level and the warning
signs of acute hypercalcemia is recommended.

Acknowledgement

The authors would like to appreciate the help and support
from the clinical research development unit, Ghaem hospital,
Mashhad University of Medical Sciences, Mashhad, Iran.

Authors Contribution: Authors who conceived and
designed the analysis: Ali Moradi, Shokoufeh Bonakdaran/

TERIPARATIDE-INDUCED SEVER PERSISTENT HYPERCALCEMIA

Authors who collected the data: Sedigheh Reisian/ Authors
who contributed data or analysis tools: Mohammad Ali
Yaghoubi, Sedigheh Reisian. Ali Moradi/ Authors who
performed the analysis: Mohammad Ali Yaghoubi, Sedigheh
Reisian. Ali Moradi/ Authors who wrote the paper:
Mohammad Ali Yaghoubi, Sedigheh Reisian. Ali Moradi
Declaration of Conflict of Interest: The author(s) do NOT
have any potential conflicts of interest for this manuscript.
Declaration of Funding: The authors received NO financial
support for the preparation, research, authorship, and
publication of this manuscript.

Declaration of Ethical Approval for Study: The ethical
approval to conduct this study was provided by the ethics
committee of Mashhad University of Medical Sciences,
Mashhad, Iran (IRMUMS.REC.1402.310 On 24/02/2024).
Declaration of Informed Consent: There is no information
(names, initials, hospital identification numbers, or
photographs) in the submitted manuscript that can be used
to identify patients. However, a written informed consent
was obtained from the patient (parent or guardian) and is
submitted along with the manuscript.

Sedigheh Reisian MD !
Shokoufeh Bonakdaran MD 1
Ali Moradi PhD 23

Mohammad Ali Yaghoubi MD 1

1 Metabolic Syndrome Research Center, Mashhad University
of Medical Sciences, Mashhad, Iran

2 Clinical Research Development Unit, Ghaem Hospital,
Mashhad University of Medical Sciences, Mashhad, Iran

3 Orthopedic Research Center, Mashhad University of
Medical Sciences, Mashhad, Iran

References

1. Johnell O, Kanis JA. An estimate of the worldwide prevalence
and disability associated with osteoporotic fractures.
Osteoporos Int. 2006; 17(12):1726-33. d0i:10.1007 /s00198-
006-0172-4.

2. Compston JE, McClung MR, Leslie WD. Osteoporosis. Lancet.
2019; 393(10169):364-376. doi:10.1016/s0140-
6736(18)32112-3.

3. Canalis E, Giustina A, Bilezikian JP. Mechanisms of anabolic
therapies for osteoporosis. N Engl ] Med. 2007; 357(9):905-16.
doi:10.1056 /NEJMra067395.

4. Black DM, Geiger EJ, Eastell R, et al. Atypical Femur Fracture
Risk  versus  Fragility Fracture Prevention with
Bisphosphonates. N Engl ] Med. 2020; 383(8):743-753.
doi:10.1056/NE]JMo0a1916525.

5. Tomé-Bermejo F, Pifiera AR, Alvarez L. Osteoporosis and the
management of spinal degenerative disease (II). Arch Bone Jt
Surg. 2017; 5(6):363.

6. Tomé-Bermejo F, Pifiera AR, Alvarez-Galovich L. Osteoporosis

and the management of spinal degenerative disease (I). Arch
Bone Jt Surg. 2017; 5(5):272.

7. Kirazh Y, Atamaz Calis F, E1 O, et al. Updated approach for the
management of osteoporosis in Turkey: a consensus report.
Arch Osteoporos. 2020; 15(1):137.d0i:10.1007 /s11657-020-
00799-0.

8. Aibar-Almazan A, Voltes-Martinez A, Castellote-Caballero Y.
Current Status of the Diagnosis and Management of
Osteoporosis. Int ] Mol Sci. 2022; 23(16):9465.
doi:10.3390/ijms23169465.

9. Dempster DW, Cosman F, Kurland ES, et al. Effects of daily
treatment  with  parathyroid hormone on bone
microarchitecture and turnover in patients with osteoporosis:
a paired biopsy study. ] Bone Miner Res. 2001; 16(10):1846-
1853.doi:10.1359/jbmr.2001.16.10.1846.

10. Neer RM, Arnaud CD, Zanchetta JR, et al. Effect of Parathyroid
Hormone (1-34) on Fractures and Bone Mineral Density in
Postmenopausal Women with Osteoporosis. N Engl ] Med.



(175)

11.

12.

13.

14.

15.

16.

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 13. NUMBER 3. MARCH 2025

2001; 344(19):1434-41.
10.1056/NEJM200105103441904.

Li M, Zhang Z, Xue Q, et al. Efficacy of generic teriparatide and
alendronate in Chinese postmenopausal women with
osteoporosis: a prospective study. Arch Osteoporos. 2022;
17(1):103. doi:10.1007 /s11657-022-01131-8.

Roschger P, Rinnerthaler S, Yates], etal. Alendronate increases
degree and uniformity of mineralization in cancellous bone
and decreases the porosity in cortical bone of osteoporotic
women. Bone. 2001; 29(2):185-91. doi:10.1016/s8756-
3282(01)00485-9.

Ryder KM, Tanner SB, Carbone L, et al. Teriparatide is safe and
effectively increases bone biomarkers in institutionalized
individuals with osteoporosis. ] Bone Miner Metab. 2010;
28(2):233-9.d0i:10.1007 /s00774-009-0123-1.

Sistla D, Mehrotra N, Mon SY. SAT-505 a rare case of
teriparatide induced persistent hypercalcemia. Journal of the
Endocrine Society. 2019; 3(Supplement_1): SAT-505.
doi:10.1210/js.2019-SAT-505.

Karatoprak C, Kayatas K, Kilicaslan H, et al. Severe
hypercalcemia due to teriparatide. Indian ] Pharmacol. 2012;
44(2):270-1.d0i:10.4103/0253-7613.93869.

Ayasreh N, Fernandez-Llama P, Lloret MJ, Da Silva I, Ballarin J,

doi:

TERIPARATIDE-INDUCED SEVER PERSISTENT HYPERCALCEMIA

17.

18.

19.

20.

21.

Bover ]. Recombinant PTH associated with hypercalcaemia
and renal failure. Clinical kidney journal. 2013; 6(1):93-5.
doi:10.1093/ckj/sfs148.

Hajime M, Okada Y, Mori H, Tanaka Y. A case of teriparatide-
induced severe hypophosphatemia and hypercalcemia. ] Bone
Miner Metab. 2014; 32(5):601-4. doi:10.1007/s00774-014-
0564-z.

Thiruchelvam N, Randhawa ], Sadiek H, Kistangari G.
Teriparatide induced delayed persistent hypercalcemia. Case
Rep Endocrinol. 2014, 2014:802473.
doi:10.1155/2014/802473.

Milosavljevic ], Thomas AM. Teriparatide Associated Late
Hypercalcemia: A Report of Two Cases and Literature Review.
] Community Hosp Intern Med Perspect. 2022; 12(1):54-58.
doi:10.55729/2000-9666.1010.

Canalis E, Giustina A, Bilezikian JP. Mechanisms of anabolic
therapies for osteoporosis. N Engl ] Med. 2007; 357(9):905-16.
doi:10.1056 /NEJMra067395.

Eastell R, Rosen C], Black DM, et al. Pharmacological
Management of Osteoporosis in Postmenopausal Women: An
Endocrine Society* Clinical Practice Guideline. ] Clin
Endocrinol Metab. 2019; 104(5):1595-1622.
doi:10.1210/jc.2019-00221.



