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Figure 1. A 69-year-old woman with severe osteoporosis (lumbar spine: -5; femoral neck: -3.2; total hip: -3.6 T), dorsal kyphosis with 2 grade 
II vertebral fractures. She was referred due to the loss of 6 dental implants in the mandible, and mobility of 2 implants in the maxilla. The patient, 
untreated for osteoporosis, had been undergoing the implant process for 14 months, including bone grafting to elevate the maxillary sinus. Is this 
treatment justified?

OSTEONECROSIS IN THE CONTEXT OF DENOSUMAB — PERSPECTIVE OF THE BONE METABOLISM SPECIALIST  
AND THE MAXILLOFACIAL SPECIALIST

Figure 2. A 66-year-old patient with 3 vertebral fractures, 6 years on denosumab treatment. Baseline BMD of -3.4 T in the lumbar spine and 
-2.3 T in the femoral neck (currently -2.4 and -1.9 T). Dental extraction without problems. Implant proposed with denosumab discontinuation. 
What if we opt for a bridge instead?
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patient´s fracture risk, as well as the non-association of 
the risk of ONJ with the qualitative/quantitative state 
of bone mass (26).

Temporary discontinuation of bisphosphonate treat-
ment has not been shown to be useful in preventing 
the onset of ONJ (27) due to its pharmacokinetics and 
persistence in bone tissue. However, strategies, such 
as suspending oral BP for 4-8 weeks before extraction 
and reintroducing it once the oral mucosa has healed, 
may have an anxiolytic effect on the dentist and the 
patient and does not significantly increase the pa-
tient’s fracture risk (28,29).

On the opposite pole is denosumab: its suspension en-
tails a significant rebound effect, with an increased risk 
of fracture, even in the very short term (up to 1 month 
after the postponed scheduled dose), including mul-
tiple vertebral fractures if the patient has prevalent 
fractures (30,31). In this case, it is advised to perform 
the intervention (extraction/implant) in the interme-
diate period between 2 doses28 or at the end of the 
interdose period (32).

Needless to say, in the case of an acute dental problem 
that is unresponsive to medical treatment, with clinical 
persistence and patient suffering, that it is up to the 
patient to make the decision after receiving truthful 
information on the personalized risk, even signing an 
informed consent. It is unacceptable to “wait for a few 
weeks or months” for the sake of the dentist’s peace 
of mind.

In any case, it is always advisable to take antiseptic 
measures during the surgical moment, including anti-
biotic prophylaxis (amoxicillin-clavulanic acid from the 
day before until completing 8  days in patients who 
accumulate multiple risk factors) and periodic chlor-
hexidine rinses, avoid multiple extractions in a single 
surgical act, and even suture the gingival mucosa after 
extraction (28,29).

TREATMENT OF ESTABLISHED ONJ

Although the specific treatment of ONJ falls within the 
competence of the specialist in oral pathology, there are 
several alternatives and even meta-analyses on the sub-
ject (2,28,29,33). However, it is worth mentioning that 
if considering using teriparatide, absolute or relative 
contraindications of this treatment must be respected: 
hypercalcemia, active lithiasis, monoclonal gammopa-
thy of undetermined significance, history of malignant 
neoplasms, or history of skeletal radiation (24).

In severe cases, surgical management remains the cor-
nerstone of therapy. Antibiotics are the only medical 
complement with convincing evidence of benefit in 
DIONJ at present (13).

MANAGEMENT OF OSTEOPOROSIS 
TREATMENT AFTER ONJ

This is undoubtedly the Gordian knot of the case pre-
sented and our routine clinical practice, and as in the 
above title, the only solution is that of Alexander the 
Great: cut the knot with a sword.

In terms of morbidity and mortality, the risk of ONJ 
cannot be compared to the risk posed by osteoporotic 
fractures. Therefore, patients with osteoporosis and 
high fracture risk should continue to be treated, even 
if they have had ONJ.

The key question would be: what is the likelihood of 
ONJ recurrence in a patient who has already had an 
episode of ONJ?

There is no relevant literature beyond a few specific 
case reports (34) on the possibility of ONJ recurrence 
when antiresorptive treatment persists. Yes, with zole-
dronic acid in indication and at oncological doses (35).

In the case of denosumab, there are some reports in-
dicating recurrence in neoplastic disease (36), but in 
the Freedom study and its extension, out of the 11 pa-
tients who had ONJ, 8 continued with denosumab—in 
7 cases ONJ healed—and no relapse was ever reported 
(37).

In the case of patients treated with BP, if, as usual, they 
have been on therapy for 4 years or more, and their 
incidence of ONJ increases (15) due to the residual ef-
fect of accumulated BPs in the bone, we should calm 
down and space out the reintroduction of the drug 
(18 months in the case of risedronate and somewhat 
longer with other BPs [38] due to the residual pro-
tective effect against new fractures). Even in patients 
with very low BMD or coexistence with other nota-
ble fracture risk factors (e.g., corticosteroids, multiple 
fractures, etc.), a cycle of treatment with teriparatide 
can be interspersed beforehand (24).

In the case of denosumab, discontinuation results in 
a notable increase in remodeling, loss of bone mass, 
and an increased risk of fracture, especially if the pa-
tient had prevalent vertebral fractures (30,31). In this 
case, it is known that sequencing treatment with teri-
paratide is not efficient in the mid-term to contain 
the increase in remodeling and bone mass loss, with 
no data on whether this increases the risk of fracture 
(39). It is known that the transition to an oral BP is 
not sufficient if the patient has been on denosumab 
for more than two years, and even in terms of bone 
mass, the transition to iv zoledronic acid would not 
be sufficient (with higher theoretical risk of ONJ) 
(40). The transition to romosozumab due to its mod-
est impact on remodeling and the attenuation of its 
bone-forming effect (besides some cases of ONJ with 
romosozumab) does not seem the most efficient al-
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ternative either. Therefore, the best treatment to 
attenuate the rebound effect of denosumab discon-
tinuation would be its reintroduction. There could be 
an option—in special cases of very high fracture risk 
or panic crisis after discussing it with the patient—to 
undergo a period of combined treatment (denosum-
ab-teriparatide) and then, with the patient “stabi-
lized,” consider continuing with only denosumab or 
transitioning to BP.

Exhausting the assumptions, if ONJ occurs in a patient 
on romosozumab, despite the lack of accurate data on 
how we should behave, assuming it is likely a patient 
with very high risk of fracture, it may be continued 
with the same treatment or, in the absence of con-
traindications, teriparatide can be used for up to 18-
24 months before switching to an antiresorptive.

It goes without saying that if ONJ appears in a patient 
on teriparatide or SERMs, discontinuation is ill-ad-
vised, as there is no data on increased risk of ONJ and, 
despite its extreme rarity, there are cases of ONJ occur-
ring without any treatment (41).

In conclusion, in the case at hand, the best treatment 
option would be to continue denosumab treatment, 
in addition to the local treatment of ONJ.

VIEW OF THE MAXILLOFACIAL SPECIALIST

Dr. José Luis Cebrián Carretero

Department of Oral and Maxillofacial Surgery. Hospital 
Universitario La Paz. Department of Anatomy, Histology, and 
Neuroscience. Universidad Autónoma de Madrid. Madrid, Spain

Drug-induced osteonecrosis of the jaw (DIONJ) is a 
rare condition that primarily occurs in patients on IV 
bisphosphonates.

However, in a hospital like ours (Hospital Universitario 
La Paz), we see patients who present with osteonecro-
sis after prolonged treatment with oral bisphospho-
nates or denosumab. Typically, the development of 
symptomatic disease is accompanied by surgical ma-
nipulation involving the jawbone, especially when it 
results in bone exposure to the oral cavity, as it is the 
case after extractions. The case presented here is high-
ly representative of this situation. On the one hand, an 
extraction was performed, and 2 dental implants were 
placed. As I mentioned, extraction exposes the bone 
to an oral cavity populated with potentially patho-
genic microorganisms, and the placement of implants 
requires well-vascularized bone for the process of os-
seointegration to occur. Thus, we encounter the two 
situations implicated in the pathogenesis of osteone-

crosis: infection and vascularization changes, which in 
this case have resulted in mandibular osteonecrosis. 
Fortunately, the process seems to have been limited 
and affected only the bone in the implant area, lead-
ing to bone sequestration that was removed along 
with the non-integrated implants. At this point, the 
most important step is to thoroughly debride the un-
derlying bone and ensure good soft tissue coverage. 
The use of platelet-rich plasma or growth factors can 
aid in healing.

In our experience, treatment with denosumab does 
not contraindicate the placement of dental implants. 
We usually prefer to first perform the extraction, en-
sure good mucosal coverage of the socket, and delay 
the placement of implants for about 10-12 weeks after 
the extraction. We always use preoperative antibiotic 
prophylaxis and postoperative antibiotic treatment if 
deemed necessary. Regarding the optimal timing for 
the procedure, considering that denosumab is admin-
istered semiannually, we recommend performing the 
procedures 4 or 5 months after the administration of 
the drug.

Finally, on the continuation of pharmacological treat-
ment, one must weigh the benefits of the drug vs the 
risk of osteonecrosis. If the process has been localized 
with bone sequestration that has been removed and 
the bone has healed well, without evidence of disease 
progression, we believe that treatment could be con-
tinued.
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Abstract
Introduction: we report the emergence of resistance to the action of teriparatide in a patient with postsurgical hypopara-
thyroidism under replacement therapy with this molecule, who initially showed an optimal response.

Case report: description of a case report in which a patient with postsurgical hypoparathyroidism treated with teriparatide 
showed progressive decrease in its effectiveness, and resistance to the biosimilar teriparatide with which the patient was 
treated was tested. The Ellsworth-Howard test was used to evaluate teriparatide resistance.

Discussion: the patient showed a response to the Ellsworth-Howard test consistent with resistance to teriparatide. A com-
parison was made with a patient with chronic hypoparathyroidism who underwent the same test with the same molecule, 
obtaining an appropriate functional response. The occurrence of primary failure to teriparatide replacement therapy in the 
context of chronic hypoparathyroidism is presented. Autoimmune etiology due to the development of blocking autoanti-
bodies is the most likely hypothesis.
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NEW FORMS OF RESISTANCE TO THE ACTION OF HUMAN PARATHYROID HORMONE ANALOGUES

Figure 1. Evolution of phosphocalcic metabolism since August 2021.
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CASE REPORT

We present the case of a 28-year-old male with a histo-
ry of total thyroidectomy for stage II papillary thyroid 
carcinoma at the age of 17 years. Following surgery, 
he developed difficult-to-control hypoparathyroid-
ism, for which he was initiated on replacement ther-
apy with teriparatide 20 mcg subcutaneously every 12 
hours in February 2022, resulting in normalization of 
phosphocalcic metabolism that remained stable for 18 
months from the start of treatment (1). Since August 
2021, he again presented analytical alterations com-
patible with hypoparathyroidism, with partial correc-
tions occasionally requiring re-association of calcitriol 
and calcium carbonate or adjustment of the teriparati-
de dose to 0.8 mcg/kg/day in 3 doses (20-20-20 mcg 
subcutaneously) following the protocol described by 
K.K. Winer, in which the teriparatide dose to achieve 
normocalcemia without the need for calcitriol or cal-
cium salts ranged from 0.47 + 0.33 mcg/kg/day (2). 
Analytical evolutions and therapeutic changes are 
presented in figure 1. Given the doses achieved under 

replacement therapy with teriparatide (equal to the 
maximum doses presented in the known case series to 
date), we considered the possibility of primary treat-
ment failure once therapeutic adherence was ruled 
out, given the resistance pattern to it.

DISCUSSION

We know that PTH is an 84-amino acid peptide hor-
mone produced in the parathyroid glands. Its amino 
terminal end 1-34 constitutes the active fraction. Its 
membrane receptor PTH-PTHrp is coupled to a stim-
ulatory G protein of adenylate cyclase that generates 
cAMP as a second messenger. At the renal level, it in-
hibits the expression of Na-P 2A and 2C cotransport-
ers, inducing a phosphaturic response. Both responses 
(phosphaturic and increased urinary cAMP excretion) 
have been the basis of PTH functionality studies. In 
the 1970s, Broadus (3) further delineated the renal 
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Table I. Responses to phosphocalcic metabolism

Patient 0´ 15´ 30´ 60´ 120´ 360´ Levels of normality

Glomerular filtration
1 > 90 > 90 > 90 > 90 > 90 > 90

> 60 mL/min/1.73 m2

2 72 75 75 82 85 78

PTH
1 < 10

15-65 pg/mL
2 11.4

Calcium adjusted to 

albumin

1 6.9 7.2 7.2 8.08 7.8 6.9
8.4-10.2 md/dL

2 8.5 8.5 8.54 8.6 8.9 9.2

Magnesium
1 1.62 1.66 1.65 1.59 1.7 1.53

1.6-2.6 mg/dL
2 1.81 2.04 1.85 1.82 1.84 1.91

Phosphate
1 4.6 4.4 4.6 4.8 4.7 4.7

2.5-4.5 mg/dL
2 4.8 4.4 4.4 4.4 4.5 4.7

25(OH)-D  

(25-hydroxyvitamin D)

1 13.5
20-40 mg/mL

2 20.9

1.25(OH)-2D  

(1.25-dihydroxyvitamin D)

1 44
20-54 mg/mL

2 22

Fosfaturia
1 329 295 292 269 211 No calc

40-136 mg/dL
2 772 882 1885 1518 2952 909

NcAMP
1 0.71 4.76 4.73 1.32 < 0.3 < 0.3

0.30-3.80 nmol/dL FG
2 > 0.3 119.62 29.75 2.16 > 0.3 < 0.3

response to PTH by determining nephrogenic cAMP 
(NcAMP) by eliminating factors that could interfere 
with the interpretation of urinary cAMP excretion 
(other hormonal hyperfunctions or pharmacological 
responses mediated by cAMP). The genesis of NcAMP 
is almost entirely secondary to the renal action of 
PTH, with a component due to vasopressin practical-
ly negligible at physiological levels. These findings 
led to the standardization of the Ellsworth-Howard 
test (4) for determining the organic response to PTH. 
Subsequently, its standardization with teriparatide in-
stead of using purified PTH extract appeared (5). An 
increase in phosphaturic response of at least 200  % 
and in nephrogenic cAMP response of at least 1000 % 
(6) is considered normal; this response is more strik-
ing in patients with hypoparathyroidism. Conversely, a 
lower response is described in states of PTH resistance 
(pseudohypoparathyroidism). 

An Ellsworth-Howard (E-H) test was performed on the 
case patient (patient 1) administering 20 mcg of teri-
paratide intravenously by slow infusion over 15 min-
utes; simultaneously, the same test was performed on 
a control patient (patient 2) similarly affected by post-
surgical hypoparathyroidism and osteoporosis, who 
was prescribed daily teriparatide 20 mcg for treatment. 
Both tests followed the same protocol, and the same 
biomolecule was administered (teriparatide Movymia 
[STADA Laboratories]). The phosphocalcic metabolism 
responses of both patients are summarized in the fol-
lowing table (Table I). 

Analyzing the response to PTH 1-34 stimulus of patient 
1, we observed a blocked phosphaturic response, as 
well as a suboptimal increase in nephrogenic cAMP. 
Patient 2, however, presented an optimal phospha-
turic response, as well as a significant increase in 
nephrogenic cAMP genesis (Fig. 2). 

In the case of patient 1, suffering from chronic hypo-
parathyroidism, with an initial optimal response to 
teriparatide, the decrease in treatment effectiveness 
and the response to the Ellsworth-Howard test is com-
patible with primary failure to teriparatide replace-
ment therapy with a pattern of resistance to its action. 
This conclusion is supported by the adequate response 
of a control patient (patient 2) with the same under-
lying condition (chronic hypoparathyroidism under re-
placement therapy with PTH 1-34) to the E-H test with 
a teriparatide dose from the same batch and pen as 
the case reported, ruling out the possibility of adulter-
ated or inactive drug. 

In the clinical development of teriparatide Movymia, 
the presence of anti-teriparatide antibodies was de-
scribed in 2 out of 126 individuals included in the Fors-
teo teriparatide group, none of them blocking, and no 
development of autoantibodies was described in the 
group assigned to teriparatide Movymia (7). It should 
be noted that the clinical development studies of teri-
paratide Movymia were conducted in patients with os-
teoporosis without hypoparathyroidism, so we cannot 
extrapolate the results of autoimmunity to our patient.
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Fig. 2. Comparación resultados test E-H. 
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mL/min/1,73
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2 72 75 75 82 85 78 

PTH 1 < 10 15-65 pg/mL
2 11,4 

Calcio 
ajustado 
a albú-
mina 

1 6,9 7,2 7,2 8,08 7,8 6,9 8,4-10,2 
md/dL 

2 8,5 8,5 8,54 8,6 8,9 9,2 

Magnesio 1 1,62 1,66 1,65 1,59 1,7 1,53 1,6-2,6 
mg/dL 2 1,81 2,04 1,85 1,82 1,84 1,91 
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1 4,6 4,4 4,6 4,8 4,7 4,7
2 4,8 4,4 4,4 4,4 4,5 4,7
1 13,5
2 20,9
1 44
2 22
1 329 295 292 269 211 No calc
2 772 882 1885 1518 2952 909
1 0,71 4,76 4,73 1,32 <0,3 <0,3
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Figure 2. Comparison of Ellsworth-Howard Test results.

To clarify the nature of the blocking substance, at-
tempts were made to request a kit for the determi-
nation of anti-teriparatide antibodies (not commer-
cially available) or serial determinations of PTH 1-34 
in diluted solutions or precipitation in polyethylene 
glycol to eliminate the interference of blocking an-
tibodies. However, current third-generation com-
mercial assays for PTH determination have a double 
binding to fragments 1-38 and 38-84, so these tests 
could not be performed. Nevertheless, the develop-
ment of autoantibodies is the main hypothesis for 
the genesis of the blockade to the action of teri-
paratide, following the models of primary failure to 
respond to treatments with other molecules such as 
biological drugs.

In conclusion, we present our first case of primary fail-
ure to teriparatide replacement therapy in a male with 
long-standing postsurgical chronic hypoparathyroid-
ism, with a response compatible with resistance likely 
induced by blocking autoantibodies against teriparati-
de. It would be of interest to study the loss of effec-
tiveness of replacement therapy in patients with these 
characteristics in the long term and clarify its origin, 
considering the determination of anti-teriparatide an-
tibodies in case of loss of activity.
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Abstract
Severe hypercalcemia is an electrolyte disorder with variable clinical expression that can be serious if appropriate correc-
tive measures are not taken. Among the main causes of hypercalcemia are primary hyperparathyroidism and neoplasms. 
However, it appears that cases of a third cause of secondary hypercalcemia are increasing. The calcium and alkali syndrome, 
formerly known as milk-alkali syndrome, is a disorder resulting from excessive intake of calcium and alkaline compounds, 
leading to hypercalcemia, metabolic alkalosis, and renal failure. One of the contributors to this syndrome is the ingestion of 
calcium carbonate antacids for dyspepsia, which are also used (sometimes along with vitamin D metabolites) to treat bone 
pathologies or in post-surgical medical treatments following thyroid and parathyroid gland interventions. 

We describe four cases of patients who developed this syndrome with severe hipercalcemia in the context of post-surgical 
hypoparathyroidism treatment, aiming to raise awareness among clinicians and patients about the potential risks of calcium 
supplements associated with calcitriol.
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INTRODUCTION

Hypercalcemia is a relatively common finding in the 
routine clinical practice. It results from failed renal cal-
cium excretion to compensate for the increased entry 
of calcium into the circulation (1). Primary hyperpara-
thyroidism and hypercalcemia due to a malignant neo-
plastic process are among the main causes, although 
multiple situations can cause elevated serum calcium 
levels, albeit less frequently (2). Correctly identifying 
the cause of elevated calcium levels is crucial for apply-
ing the appropriate treatment (3).

Calcitriol treatments are indicated for patients with 
renal osteodystrophy, idiopathic postoperative hypo-
parathyroidism (4), pseudohypoparathyroidism, vita-
min D-dependent rickets (5) or resistant rickets, osteo-
malacia, and for preoperative treatment in primary 
hyperparathyroidism. Calcium carbonate is indicated 
to prevent calcium deficiency and as an adjunct in the 
management of osteoporosis (6). Both drugs have hy-
percalcemia as a very common adverse reaction (more 
than 1 case per 10 patients treated) for calcitriol and 
less common (more than 1 case per 1000 patients 
treated) for calcium carbonate.

The calcium-alkali syndrome (CAS) is the most updated 
term for the widely known milk-alkali syndrome. This 
condition is characterized by the triad of hypercalce-
mia, metabolic alkalosis, and varying degrees of renal 
failure due to calcium ingestion along with an absorb-
able alkali (7,8).

The following reports 4 cases of CAS that presented 
with severe hypercalcemia to raise awareness among 
clinicians and patients on the potential dangers of cal-
citriol-associated calcium supplements.

CASE REPORTS

CASE REPORT #1 

A 77-year-old woman with a history of dyslipidemia 
and chronic ischemic heart disease, with preserved re-
nal function (serum creatinine levels of 1.15 mg/dL) 
on enalapril, torasemide, and acetylsalicylic acid. She 
was diagnosed with primary hyperparathyroidism, for 
which a right parathyroidectomy was performed. Due 
to persistent symptoms, another surgery involving 
left parathyroidectomy and hemithyroidectomy was 
required. Pharmacological treatment with calcium 
carbonate (2 g every 24 hours) and calcitriol (0.5 µg 
every 24 hours) was initiated. Despite treatment, the 
patient exhibited hypocalcemia with hyperreflexia 
and a positive Trousseau sign, requiring hospitaliza-
tion for electrolyte replenishment. The electrocar-
diogram performed at admission was normal. After 

discharge, the calcium carbonate dose was increased 
up to 5 g every 6 hours. In a routine check-up, the 
patient had calcium levels of 17.1 mg/dL (8.7-10.4 
mg/dL) with ionic calcium levels of 2.3 mmol/L (1-1.4 
mmol/L), creatinine levels of 1.93 mg/dL (0.5-1.1 mg/
dL), bicarbonate levels of 33 mmol/L (22-28 mmol/L), 
and phosphate levels of 2.2 mg/dL (2.4-5.1 mg/dL), 
suppressed PTH (15-65 pg/mL), and 25-hydroxyvita-
min D (25OHD) of 21.1 ng/mL (30-40 ng/mL). In light 
of these findings, the attending physician was con-
tacted to expand the lab tests, obtaining a pH value 
of 7.43 (7.32-7.42).

The patient was called to the hospital, and treatment 
with calcium carbonate and calcitriol was immediately 
discontinued. Upon examination, the patient was as-
ymptomatic, with no electrocardiographic signs sug-
gestive of complications from hypercalcemia, so no 
other corrective measures were applied. In subsequent 
controls, after the withdrawal of calcitriol and calci-
um carbonate, the patient showed a progressively im-
proved renal function and a decrease in calcium levels 
to reference values.

CASE REPORT #2

A 51-year-old man without relevant clinical history or 
notable analytical changes in previous controls, with 
recent creatinine levels of 1.14 mg/dL, required total 
thyroidectomy for retrosternal goiter. After a second 
surgery due to persistent symptoms, pharmacological 
treatment with levothyroxine (125 µg every 24 h), calci-
um carbonate (4.5 g every 24 h), and calcitriol (0.50 µg 
every 24 hours) was initiated. In a routine check-up, 
the patient had calcium levels of 13.1 mg/dL with ionic 
calcium levels of 1.57 mmol/L, creatinine levels of 2.23 
mg/dL, a pH of 7.39, bicarbonate levels of 31.1 mmol/L, 
suppressed PTH, and 25OHD of 27 ng/mL.

The patient was called to the hospital, where the lab 
test results were confirmed. Upon examination, he 
presented with back pain, paresthesia, asthenia, and 
generalized muscle pain that had increased in recent 
days. The pharmacological treatment was immediately 
discontinued, and the patient was hospitalized for flu-
id therapy (300 mL of 0.9% NaCl every 24 h) to hydrate 
and minimize renal damage, and zoledronic acid was 
used as an inhibitor of bone resorption to prevent the 
release of calcium from the bone (a 15-minute 4 mg/5 
mL ampoule infusion)9. When calcium levels went back 
to normal (8.2 mg/dL), the patient was discharged af-
ter 4 days of hospitalization. An interconsultation with 
the Nephrology Unit was conducted due to persistent 
renal failure, with creatinine values of 1.63 mg/dL. A 
renal ultrasound detected radiopaque calculi sugges-
tive of calcium oxalate in both kidneys. After getting 
rid of the stones, the patient showed complete recov-
ery of renal function. 
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CASE REPORT #3

A 58-year-old woman diagnosed with primary hyper-
parathyroidism underwent a left parathyroidectomy. 
Due to the progression of osteoporosis and persistent 
symptoms, total parathyroidectomy was performed. 
She was prescribed calcium carbonate (3 g every 
24 hours), calcitriol (1 µg every 24 hours), levothyroxine 
(50 µg every 24 hours), and esomeprazole (40 mg every 
24 hours) after surgery. Pre-episode analyses did not 
show any significant findings. The most recent creati-
nine determination before the episode was 1.37 mg/dL.

The patient presented to the ER with a several day-his-
tory of general malaise, constipation, and reduced 
urine output, along with nausea, vomiting, and gen-
eralized weakness. Lab test results showed creatinine 
levels of 2.73 mg/dL, calcium levels of 17.3 mg/dL with 
ionic calcium levels of 2.08 mmol/L, suppressed PTH, 
pH of 7.40, bicarbonate levels of 33.1 mmol/L, and TSH 
levels of 1.05 µg/mL (0.27-5.0 µg/mL).

Given these results, the patient was admitted with a 
diagnosis of renal failure and hypercalcemia. IV fluid 
therapy (300 mL of 0.9% NaCl every 24 h) was admin-
istered to preserve renal function and reduce calcium 
levels, along with methylprednisolone (40 mg every 12 
hours in intermittent dilution) followed by the imme-
diate withdrawal of calcium carbonate and calcitriol. 
Three days after admission, calcium levels went back 
to normal (9.8 mg/dL), and creatinine improved slight-
ly (2.17 mg/dL). The patient was discharged, with fol-
low-up in Primary Care.

CASE REPORT #4 

A 63-year-old woman with dyslipidemia and depres-
sion treated with atorvastatin and fluoxetine had un-
dergone a total thyroidectomy years earlier treated 
for postoperative hypothyroidism with levothyroxine 
(100 µg every 24 hours), calcium carbonate (2 g every 
12 hours), and calcitriol (0.5 µg every 12 hours). She 
was admitted to the ER with symptoms of dizziness, 
weakness, and vomiting, along with a blood pressure 
of 164/90 mmHg upon initial examination. Previous 
tests showed no significant changes, and renal function 
and calcium levels were within the normal range a few 
months earlier during a routine analysis (creatinine lev-
els of 0.9 mg/dL and total calcium levels of 10.4 mg/dL).

Lab test results showed total calcium levels of 19 mg/
dL, ionic calcium levels of 2.08 mmol/L, bicarbonate 
levels of 31.8 mmol/L, a pH of 7.45, suppressed PTH, 
and creatinine levels of 1.31 mg/dL, indicating a di-
agnosis of severe secondary hypercalcemia. Treat-
ment with fluids, methylprednisolone (40 mg every 24 
hours in intermittent dilution), and IV zoledronic acid 
(4 mg/100 mL over 15 minutes) was initiated.

The patient was hospitalized, and calcium carbonate 
and calcitriol were immediately discontinued. Calcium 
levels were monitored, reaching values of up to 11.4 
mg/dL and a pH of 7.52 after 2 days of hospitalization. 
The patient remained hospitalized, and on the 4th day, 
calcium levels were 10.0 mg/dL and pH, 7.42. At dis-
charge, follow-up tests were scheduled 2 months later, 
and therapy with calcium carbonate and calcitriol was 
reinstated at reduced doses (500 mg every 12 hours 
and 0.5 µg per day, respectively).

DISCUSSION

Since the introduction of proton pump inhibitors for 
the management of dyspepsia, CAS has been consid-
ered a rare cause of hypercalcemia (< 1% of cases) (10). 
However, numerous authors suggest that the incidence 
of this syndrome is increasing. In recent series studied, 
it is responsible for more than 12% of hypercalcemia 
cases. These data position CAS as the third leading 
cause of hypercalcemia (7) and the second leading 
cause of severe hypercalcemia (7,8). This situation can 
be explained by the increased prescription of calcium 
supplements considered safe for various conditions, 
such as hypoparathyroidism, or physiological processes 
like menopause (8-11). However, the cases we present 
highlight that these drugs can lead to severe hypercal-
cemia when consumed over prolonged periods.

All our patients had previously undergone surgery, re-
sulting in a status of postoperative hypoparathyroid-
ism with suppressed PTH levels. They were on calcium 
carbonate, which, in addition to providing calcium that 
contributes to hypercalcemia, incorporates the alka-
line component which is essential for the development 
of the syndrome. This is because the components of 
calcium carbonate contribute to the increase of plasma 
bicarbonate, which decreases its renal excretion (12). 
None of the patients were previously on ant other 
treatments that could cause hypercalcemia, such as thi-
azide diuretics, so the only plausible iatrogenic cause 
is due to calcitriol and calcium carbonate. Metabolic 
alkalosis would also increase calcium reabsorption at 
tubular level. Additionally, the fact that they were on 
supplements of vitamin D metabolites (calcitriol) with 
effects on bone resorption, absorption, and reabsorp-
tion of calcium at intestinal and renal levels, respec-
tively, and PTH secretion (13), caused a synergistic hy-
percalcemic effect, contributing to the overall clinical 
picture (14,15). The technical sheet for calcitriol recom-
mends monitoring calcium levels, at least, twice a week 
when initiating treatment and, once the optimal dose 
is adjusted, calcium levels should be checked monthly.

The emergency treatment of CAS-induced hypercal-
cemia involves the withdrawal of calcium carbon-
ate and calcitriol, and if necessary, fluid therapy, 
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zoledronic acid, and methylprednisolone, the latter 
used in specific situations as the first-line therapy for 
calcitriol-induced hypercalcemia.

Although the pathophysiological mechanism of CAS 
is not yet clearly elucidated, we can say that the trig-
ger is hypercalcemia due to the imbalance between 
increased intestinal calcium absorption and the excre-
tion capacity of the kidney (12). This hypercalcemia 
indirectly increases the reabsorption of bicarbonate in 
the kidney, causing alkalosis.

CAS is becoming an important public health issue due 
to the growing number of reported cases. Therefore, 
clinicians should consider this entity, especially in pa-
tients receiving continuous calcium supplements and 
a vitamin D metabolite, as they are at higher risk. Ad-
ditionally, it is advisable to maintain close monitoring 
of renal function and pH in this group to enable early 
diagnosis and prevent possible complications.
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