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 Long-term renal and systemic outcomes in chronic hypoparathyroidism 

under conventional therapy: a multicenter cohort study 

Abstract 

Purpose 

To evaluate long-term clinical outcomes and systemic complications in patients with 

chronic hypoparathyroidism (HP) managed with conventional therapy at tertiary 

endocrinology centers. 

Methods 

This retrospective multicenter cohort study included patients followed at four 

endocrinology referral centers in the state of Rio de Janeiro, Brazil, between 2018 and 2021. 

Demographic, clinical, laboratory and therapeutic data, as well as complications, were 

evaluated. Data are presented as n (%) or median and interquartile range (p25–p75). 

Results 

A total of 113 participants were included, predominantly women (93.8%), with a 

median age of 46 years (37–56) and a median disease duration of 7.5 years (4–15). Postsurgical 

HP was predominant (93.8%), most commonly following surgery for nontoxic multinodular 

goiter (63.8%). Conventional therapy was associated with improvement in serum calcium 

levels (p<0.001) and reduction in serum phosphate levels (p<0.001). A significant decline in 

estimated glomerular filtration rate (eGFR) was observed over follow-up (93.1 vs. 81.1 

mL/min/1.73m²; p<0.001), with chronic kidney disease (CKD) progression in 32.3% of 

participants. Advanced CKD stages were strongly associated with systemic arterial 

hypertension (SAH) (p<0.001) and diabetes mellitus (DM) (p=0.001). Osteopenia was more 

prevalent among participants with CKD progression (24.1% vs. 5.0%; p=0.018). 

Conclusion 

Although conventional therapy promotes adequate metabolic control, clinically 

relevant complications persist in a substantial proportion of patients — most notably a 

progressive decline in renal function, affecting nearly one-third of the cohort. These findings 

underscore the importance of rigorous long-term monitoring and raise concerns regarding the 

ability of current management strategies to prevent progressive organ damage in chronic HP. 
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Introduction 

Hypoparathyroidism (HP) is defined by absent or insufficient parathyroid hormone 

(PTH) secretion, resulting in hypocalcemia, hyperphosphatemia, and hypercalciuria [1]. 

Estimated prevalence ranges from 23 to 37 cases per 100,000 inhabitants in the United States, 

Denmark, and Italy; no population-based data exist for Brazil or most of Latin America [2]. 

Approximately 80% of HP cases arise following cervical surgery with inadvertent 

removal or injury of the parathyroid glands; the remaining 20% are attributable to autoimmune, 

genetic, infiltrative, or metabolic causes [1]. Clinical presentation varies widely, ranging from 

mild paresthesia to tetany, laryngospasm, and seizures [3]. Long-term complications include 

renal, skeletal, cardiovascular, and neuropsychiatric manifestations, as well as impaired quality 

of life [3, 4]. 

First-line therapy consists of oral calcium supplementation and active vitamin D 

analogues, with thiazide diuretics used adjunctively in selected cases [4, 5]. The therapeutic 

goal is to maintain serum calcium within the low-normal range, thereby limiting hypercalciuria 

and its renal consequences [5]. However, conventional therapy carries important limitations. 

From a practical standpoint, patients frequently face complex dosing regimens and 

unpredictable fluctuations in serum calcium levels. From a clinical standpoint, long-term use 

has been associated with progressive increases in urinary calcium and serum phosphorus, as 

well as adverse renal outcomes — including nephrolithiasis, nephrocalcinosis, and chronic 

kidney disease (CKD) — and reduced health-related quality of life [5–7]. 

Despite growing recognition of these complications, significant gaps remain in the 

literature, particularly regarding HP in Latin America. No population-based studies have 

documented the prevalence or incidence of HP in Brazil, and the long-term evolution of 

complications among patients receiving conventional therapy remains poorly characterized in 

Brazilian cohorts. These gaps highlight the need for real-world data from this population. 

Therefore, the present study aims to determine the clinical outcomes and long-term 

complications of patients with chronic HP undergoing conventional therapy and followed up 

at endocrinology outpatient clinics of tertiary referral hospitals in the Metropolitan Region of 

Rio de Janeiro. 

  



Methods 

Study Design  

This was a retrospective cohort study conducted at four tertiary endocrinology referral 

centers in the state of Rio de Janeiro, Brazil: Hospital Universitário Antônio Pedro (HUAP-

UFF), Hospital Federal dos Servidores do Estado (HFSE), Hospital Universitário Pedro 

Ernesto (HUPE-UERJ), and Instituto Estadual de Diabetes e Endocrinologia Luiz Capriglione 

(IEDE). Data were obtained through the review of medical records, with data collection 

spanning the period from 2018 to 2021.  

Given the retrospective and exploratory nature of this study, a formal sample size 

calculation was not performed; the sample comprised all eligible patients identified at the 

participating centers during the study period. 

Ethical Approval 

The study was approved by the Research Ethics Committees of all four participating 

institutions (HUAP-UFF CAAE: 82845317.0.0000.5243; HFSE CAAE: 

82845317.0.3001.5252; HUPE-UERJ CAAE: 82845317.0.3002.5259; IEDE CAAE: 

82845317.0.3003.5266). All participants provided written informed consent prior to enrolment. 

The study was conducted in accordance with the principles of the Declaration of Helsinki. 

Participants 

Participants were selected by non-probabilistic convenience sampling from outpatient 

endocrinology clinics at the participating centers. Inclusion criteria were:  age ≥18 years, HP 

diagnosis for at least six months, and regular follow-up at a participating center, with no more 

than 24 months between consecutive visits. Patients were excluded if they had: (1) CKD and 

had undergone parathyroidectomy for secondary or tertiary hyperparathyroidism. (2) a history 

of renal transplantation; or (3) chronic use of nephrotoxic agents that could independently 

account for renal function decline. 

Variables and Definitions 

Data were extracted through standardized manual review of medical records, including 

clinical notes, laboratory results, and imaging reports. Variables were organized across three 

time points. 

 



1. Initial Assessment (IA): Defined as the first documented outpatient visit or, where 

available, data from the time of HP diagnosis. The following variables were collected: 

Demographic and clinical data included age (years), sex, weight (kg), height (m), and 

body mass index (BMI, calculated as weight/height²). HP etiology was classified as 

postsurgical or non-surgical. Postsurgical HP was further characterized by surgical indication 

(total thyroidectomy, partial thyroidectomy, parathyroidectomy, or other cervical surgery) and 

time elapsed since surgery (years). Non-surgical HP was classified as autoimmune, genetic, 

idiopathic, or other. Comorbidities recorded at IA included systemic arterial hypertension 

(SAH; defined by prior diagnosis or use of antihypertensive agents), diabetes mellitus (DM; 

type 1 or 2, per medical documentation and treatment), dyslipidemia (prior diagnosis or use of 

lipid-lowering agents), and cardiovascular disease (CVD; history of acute myocardial 

infarction, angina, stroke, or peripheral arterial disease). 

Biochemical parameters collected at IA included: albumin-corrected total calcium 

(CaTC), calculated as CaTC = measured Ca + [0.8 × (4.0 − albumin)] (mg/dL); intact PTH 

(pg/mL); serum phosphate (mg/dL); serum magnesium (mg/dL); 25-hydroxyvitamin D 

[25(OH)D] (ng/mL); serum creatinine (mg/dL); estimated glomerular filtration rate (eGFR), 

estimated by the CKD-EPI 2021 equation [8] and expressed in mL/min/1.73m²; and 24-hour 

urinary calcium excretion, expressed both in mg/24h and in mg/kg/24h. Hypercalciuria was 

defined as urinary calcium excretion >4 mg/kg/24h, in accordance with established clinical 

thresholds. CKD was staged according to KDIGO 2024 criteria [9]: stage 1, eGFR ≥90; stage 

2, eGFR 60–89; stage 3, eGFR 30–59; stage 4, eGFR 15–29; stage 5, eGFR <15 

mL/min/1.73m². History of low-impact fracture (fracture caused by minimal trauma or a fall 

from standing height) and bone mineral density (BMD) assessed by dual-energy X-ray 

absorptiometry (DXA) were also recorded when documented. 

2. Follow-up Data: Complications. The following complications were recorded at any point 

during the follow-up period: nephrolithiasis (diagnosed by ultrasound, computed tomography, 

or documented spontaneous stone passage); nephrocalcinosis (parenchymal renal calcifications 

on imaging); basal ganglia calcifications (BGC; calcifications in the basal nuclei on CT or MRI 

of the skull); ectopic calcifications in other soft tissues (documented by imaging); posterior 

subcapsular cataract (confirmed ophthalmological diagnosis); low-impact fractures occurring 

during follow-up; positive Trousseau's and/or Chvostek's signs documented during 

consultations in the setting of normal serum calcium; and changes in BMD on serial DXA 



(where available). Comorbidities including DM, SAH, CVD, dyslipidemia, and hypercalciuria 

were also recorded throughout follow-up. 

3. Final Assessment (FA): Defined as data from the last documented visit within the study 

period. Variables collected included age (years), weight (kg), height (m), BMI (kg/m²), and 

self-reported ethnicity (White; non-White, comprising Black and mixed-race [pardo]; 

indigenous; or Asian). Total follow-up time at the service (years) was also recorded. 

Biochemical parameters repeated at FA included CaTC, serum phosphate, magnesium, 

25(OH)D, creatinine, eGFR, CKD stage, 24-hour urinary calcium (mg/24h and mg/kg/24h), 

and the calcium-phosphate product (mg/dL). CKD progression was defined as advancement by 

at least one KDIGO stage between IA and FA. Pharmacological data collected at FA included 

current medications and doses of elemental calcium (mg/day), calcitriol (µg/day), 

cholecalciferol (IU/day), and thiazide diuretics (mg/day). 

Statistical Analysis 

Data were managed using Microsoft Excel and analyzed using R software (version 

4.5.1; R Core Team). Categorical variables are presented as absolute (n) and relative (%) 

frequencies and continuous variables as median and interquartile range (p25–p75). Pearson's 

chi-square test was used for comparisons between categorical variables. Welch's t-test or the 

Wilcoxon/Mann-Whitney test was used for comparisons between continuous and categorical 

variables across two groups, depending on the normality of distribution assessed by Shapiro-

Wilk test. The Kruskal-Wallis test was used for comparisons involving three or more groups, 

and Spearman's correlation coefficient for associations between continuous variables. 

Statistical significance was set at p<0.05. 

Results 

• Clinical and Epidemiological Profile 

A total of 113 participants were included. The majority were women (93.8%), with a 

median age at diagnosis of 46 years (37–56) and a median disease duration of 7.5 years (4–15). 

Ethnicity was equally distributed between White and non-White participants (50% each; 5 

missing records). Postsurgical etiology was predominant (93.8%), followed by 

pseudohypoparathyroidism (5.3%) and autoimmune HP (0.9%). Among postsurgical cases, the 

leading indication was nontoxic multinodular goiter (63.8%), followed by thyroid cancer 

(18.1%), Graves' disease (13.3%), and toxic nodular goiter (4.8%). Median BMI increased 



significantly from 26.9 kg/m² (24.0–30.3) at IA to 28.0 kg/m² (25.0–31.7) at FA (p=0.007). 

Clinical characteristics are presented in Table 1. 

Variable n=113 

Age at diagnosis, years 46 (37–56) 

Disease duration, years 7.5 (4–15) 

Female sex 106 (93.8%) 

White ethnicity* 54 (50.0%) 

BMI at IA, kg/m² 26.9 (24.0–30.3) 

BMI at FA, kg/m² 28.0 (25.0–31.7)† 

Etiology  

   Postsurgical 106 (93.8%) 

   Pseudohypoparathyroidism 6 (5.3%) 

   Autoimmune 1 (0.9%) 

Surgical indication  

   Nontoxic multinodular goiter 67 (63.8%) 

   Thyroid cancer 19 (18.1%) 

   Graves' disease 14 (13.3%) 

   Toxic nodular goiter 5 (4.8%) 

Data expressed as n (%) or median (p25–p75). IA = initial assessment; FA = final assessment; BMI = body mass index. *5 missing records. 

†p=0.007 vs. IA. 

Table 1. Clinical and epidemiological profile of participants with hypoparathyroidism on conventional therapy (n=113). 

• Biochemical Parameters 

At HP diagnosis, median PTH was 4.6 pg/mL (3.0–9.7), serum calcium 7.5 mg/dL (6.7–

8.2), and phosphate 5.1 mg/dL (4.3–6.0). Conventional therapy was associated with a 

significant increase in serum calcium (7.5 vs. 8.3 mg/dL; p<0.001) and reduction in serum 

phosphate (5.1 vs. 4.5 mg/dL; p<0.001). Median eGFR declined significantly from 93.1 

mL/min/1.73m² (79.3–109.7) at IA to 81.1 mL/min/1.73m² (68.7–97.6) at FA (p<0.001). No 

significant changes were observed in serum 25(OH)D, magnesium, calcium-phosphate 

product, or urinary calcium excretion between assessments. Detailed biochemical data are 

shown in Table 2. 

 

 



 

 

Parameter Initial Assessment Final Assessment 

PTH (pg/mL) 4.6 (3.0–9.7) — 

Corrected calcium (mg/dL) 7.5 (6.7–8.2) 8.3 (7.9–8.7)* 

Phosphate (mg/dL) 5.1 (4.3–6.0) 4.5 (4.0–5.1)* 

Magnesium (mg/dL) 1.8 (1.6–2.0) 1.9 (1.7–2.0) 

25(OH)D (ng/mL) 32.7 (25.6–42.1) 34.1 (27.1–48.9) 

Ca-P product (mg/dL) 37.6 (32.4–43.8) 38.1 (33.1–41.7) 

Urinary Ca (mg/24h) 129.6 (55.1–191.5) 121.1 (61.8–180.4) 

Urinary Ca (mg/kg/24h) 1.8 (0.7–3.2) 1.95 (0.9–2.7) 

eGFR (mL/min/1.73m²) 93.1 (79.3–109.7) 81.1 (68.7–97.6)* 

*p<0.001 vs. initial assessment. eGFR estimated by CKD-EPI 2021. 25(OH)D = 25-hydroxyvitamin D. 

Table 2. Biochemical parameters at initial and final assessment. Data as median (p25–p75). 

• Pharmacological Treatment 

Nearly all participants (95.5%) used elemental calcium supplementation, with 33.6% 

requiring doses exceeding 2,000 mg/day. Calcitriol was used by 76.9% of participants, 

cholecalciferol by 45.1%, and both simultaneously by 36.2%; 14.1% used no vitamin D 

supplementation. Thiazide diuretics were used by 49 (43.4%) of the participants. Of these, 20 

(17.7%) were prescribed thiazides solely for SAH, 8 (7%) for both SAH and hypercalciuria, 

and 4 (3.5%) exclusively for hypercalciuria. Indication data were missing for the remaining 7 

participants. Notably, 10 participants (8.8%) were using thiazide diuretics in the absence of 

either SAH or hypercalciuria, which may reflect undocumented indications or prescribing 

patterns that warrant further investigation. Participants using thiazide diuretics had 

significantly lower 24-hour urinary calcium excretion at FA (103.5 vs. 156.0 mg/24h; 

p=0.036). No significant correlation was observed between the use of elemental calcium, 

calcitriol, or cholecalciferol and 24-hour urinary calcium excretion. Medication distribution 

and doses are detailed in Figure 1 and Table 3. 

 

 



 

 

Fig. 1 Distribution of pharmacological treatments used in the conventional management of hypoparathyroidism (n = 113). 

Medication Median Range (min–max) 

Elemental calcium (mg/day) 2000 400–6000 

Calcitriol (µg/day) 0.50 0.25–2.0 

Cholecalciferol (IU/day) 1600 200–40000 

Hydrochlorothiazide (mg/day) 25 12.5–75 

Table 3. Doses of medications used in conventional therapy of hypoparathyroidism. 

• Associated Complications 

Among the comorbidities recorded, the most frequent were SAH in 60 (53.1%), 

dyslipidemia in 40 (35.4%), and DM in 28 (24.8%) (Figure 2). During follow-up, 

hypercalciuria occurred in 17 (15%) individuals at some point during data collection, 

nephrolithiasis in 10 (8.8%), cataract in 5 (4.4%), and CVD in 3 (2.7%). Trousseau's sign in 

the context of normal serum calcium was documented in 7 participants (6.3%), and Chvostek's 

sign under the same conditions in 4 (3.6%); BGC was identified in 6 (5.3%). 
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Fig. 2 Prevalence of comorbidities in patients with chronic hypoparathyroidism receiving long-term conventional therapy (n = 113). 

A significant difference was observed in CKD stages at the time of HP diagnosis versus 

FA data (p < 0.001). As shown in Figure 3, an increase in the proportion of individuals in more 

advanced CKD stages was observed, including one participant whose eGFR declined to levels 

below 30 mL/min/1.73 m². Furthermore, progression of CKD stage was observed in 32.3% of 

participants, and a prevalence of 16.8% of individuals with eGFR below 60 mL/min/1.73 m² 

was identified. 
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Fig. 3 Changes in chronic kidney disease (CKD) stages from baseline to final assessment in 113 patients with chronic hypoparathyroidism. 

At FA, a higher prevalence of SAH and DM was observed among participants in more 

advanced stages of CKD (p < 0.001 and p = 0.001, respectively). As shown in Table 4, among 

participants with stage 3 CKD, 88% had SAH and 61.1% had DM. 

CKD Stage Without SAH With SAH Without DM With DM 

1 (n=40) 27 (67.5%) 13 (32.5%) 34 (85.0%) 6 (15.0%) 

2 (n=54) 24 (44.4%) 30 (55.6%) 43 (79.6%) 11 (20.4%) 

3 (n=18) 2 (11.1%) 16 (88.9%) 7 (38.9%) 11 (61.1%) 

4 (n=1) 0 (0%) 1 (100%) 1 (100%) 0 (0%) 

SAH p<0.001; DM p=0.001 (Pearson chi-square). Values as n (%). CKD = chronic kidney disease. 

Table 4. CKD stages and prevalence of systemic arterial hypertension (SAH) and diabetes mellitus (DM) at final assessment. 

No association was observed between CKD progression and the calcium–phosphorus 

product, BMI, or the use of medications for HP treatment (calcium supplementation or 

calcitriol). Similarly, no significant association was found between the use of these 

medications, the calcium–phosphorus product, or 24-hour urinary calcium excretion and the 

occurrence of nephrolithiasis. These findings are presented in Tables 5 and 6. 
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Parameter CKD progression 

(n=31) 
No progression (n=65) p 

Ca-P product (mg/dL) 38.59 (33.83–41.27) 38.53 (32.49–43.10) 0.545 

BMI (kg/m²) 27.80 (24.31–31.00) 28.60 (26.45–33.40) 0.178 

Elemental calcium (mg/day) 2000 (1000–2950) 2000 (1500–3000) 0.125 

Calcitriol (µg/day) 0.50 (0.50–0.75) 0.50 (0.25–0.63) 0.067 

Data as median (p25–75). Wilcoxon test. Data available for 96 of 113 participants (17 missing records). 

Table 5. Metabolic and pharmacological parameters related to CKD progression. 

Parameter Nephrolithiasis 

(n=10) 
No nephrolithiasis 

(n=103) 
p 

Ca-P product (mg/dL) 38.10 (33.10–41.70) 38.99 (37.12–40.70) 0.404 

Elemental calcium (mg/day) 2000 (1000–3000) 2000 (1000–2000) 0.714 

Calcitriol (µg/day) 0.50 (0.25–0.75) 0.50 (0.50–0.75) 0.095 

Urinary Ca (mg/kg/24h) 1.96 (0.98–2.69) 1.86 (1.27–3.50) 0.230 

Data as median (p25–75). Wilcoxon test. 

Table 6. Metabolic and pharmacological parameters related to nephrolithiasis. 

• Bone Health 

Of the 113 participants, 104 had DXA data available. Osteopenia was identified in 10 

participants (9.6%), osteoporosis in five (4.8%), and low bone mass for age in four (3.8%). 

Low-impact fractures occurred in three participants (2.8%); two had DXA findings consistent 

with osteopenia and one had normal bone mineral density. 

Among participants without CKD progression, osteopenia was present in 5%. In 

contrast, osteopenia was significantly more prevalent among those who progressed to more 

advanced CKD stages (24.1% vs. 5.0%; p=0.018) (Table 7). No significant association was 

observed between CKD progression and osteoporosis or low bone mass for age. 

 

 

  



 

 

Parameter CKD progression 

(n=29) 
No progression (n=61) p 

Osteopenia 7 (24.1%) 3 (5.0%) 0.018 

Osteoporosis 2 (6.9%) 3 (5.0%) 1.000 

Low BMD for age 2 (6.9%) 2 (3.3%) 0.843 

Low-impact fractures 1 (3.4%) 2 (3.3%) 1.000 

Values as n (%). Pearson chi-square with Yates correction. BMD = bone mineral density. Data available for 90 of 113 participants (DXA 

available in 104; CKD progression data complete in 90). 

Table 7. Bone health and CKD progression in participants with chronic hypoparathyroidism. 

Discussion 

This multicenter retrospective cohort study characterizes the long-term clinical profile 

and complications of 113 patients with chronic HP receiving conventional therapy. This is the 

largest Brazilian cohort on this topic published to date. In this study, participants with chronic 

HP receiving long-term conventional therapy (median duration 7.5 years) showed 

improvement in hypocalcemia and hyperphosphatemia. Despite this biochemical 

improvement, a substantial impact on renal health was observed, with a decline in eGFR and 

progression of CKD stage in approximately one-third of the cohort. Notably, more advanced 

CKD stages were strongly associated with the presence of SAH and DM. Furthermore, renal 

function decline was associated with a higher prevalence of osteopenia. 

The demographic and etiological profile of our cohort is consistent with findings from 

other international series, with a predominance of middle-aged women undergoing cervical 

surgery [10–12]. The main surgical indication was non-toxic multinodular goiter (63.8%), 

followed by thyroid cancer (18.1%). In the international literature, these two conditions 

consistently appear as the main causes of postsurgical HP, although their order of prevalence 

varies across studies. Zanchetta et al. [13] reported thyroid cancer as the predominant cause 

(45.6%), whereas Underbjerg et al. [14] and Reinke et al. [11] described a pattern similar to 

that observed in our cohort, with a predominance of benign disease. These differences may 

reflect variations in surgical indications across countries, the prevalence of thyroids diseases, 

differences in gland size, the extent of surgical resection, the frequency of reoperations, and 

the experience of the surgical team. 



Ethnic heterogeneity was observed in our cohort, which comprised 50% White and 50% 

non-White patients. This finding differs from that reported in a recent study comparing patients 

with HP in Western and Eastern populations, in which the Western population was 

predominantly White [15]. This difference likely reflects the extensive ethnic admixture in 

Brazil, where approximately 43.5% of the population self-identifies as White and the largest 

proportion (45.3%) identifies as mixed race [16]. 

The significant increase in BMI during follow-up reflects global trends [17] and has 

clinical relevance given the association of obesity with CKD, SAH, and DM [18–20]. In a 

multivariate analysis of 42 European patients with HP and a median disease duration of 11 

years, Di Filippo et al. [21] identified obesity as an independent predictor of CKD (OR 3.05; p 

= 0.035). In our cohort, however, no significant association was observed between BMI and 

CKD progression (p = 0.178). This discrepancy may reflect differences in BMI distribution, 

duration of follow-up, or the influence of potential unadjusted confounders, such as SAH and 

DM, which in our analysis showed a stronger association with more advanced CKD stages. 

Further prospective studies are needed to clarify the independent role of obesity in the 

progression of renal dysfunction in patients with chronic HP. 

Conventional therapy in our cohort primarily consisted of elemental calcium 

supplementation and the use of the active form of vitamin D, calcitriol, consistent with findings 

previously reported in the literature [22,23]. Treatment strategies vary across different 

geographic settings, as demonstrated in a French database analysis in which off-label 

teriparatide prescriptions were more frequent [24], and in a Japanese study where the use of 

active vitamin D predominated over calcium supplementation [25]. In our cohort, the high 

proportion of participants receiving calcium supplements may reflect the low dietary calcium 

intake in the Brazilian population, estimated at less than 500 mg/day [26]. The predominance 

of calcitriol over other forms of vitamin D likely reflects its availability free of charge to 

patients with HP through the Brazilian public health system, which may facilitate both access 

and adherence to treatment 

Hypercalciuria, defined as urinary calcium excretion above 4 mg/kg/24h, was 

documented in 15% of participants at some point during follow-up; at FA, 8.5% still exceeded 

the recommended thresholds. The lower urinary calcium excretion observed among thiazide 

users is consistent with the expected pharmacological effect of these medications in reducing 

calciuria [27]. 



Interestingly, the high proportion of participants receiving thiazides in our cohort 

(43.4%) contrasts with findings reported in the literature, where higher prevalences of 

hypercalciuria are generally observed in settings with lower use of this medication. In a 

European study including 166 patients with HP, Ridder et al. [28] reported hypercalciuria in 

65.7% of participants, whereas only 11.8% were receiving thiazide therapy. Similarly, Meola 

et al. [29] described hypercalciuria in 54.9% of participants, with only 2% receiving thiazides; 

these individuals were excluded from the analysis of urinary calcium excretion. Lower 

prevalences of hypercalciuria have been reported in other studies, including 27.6% in an 

endocrinology center in Turkey [30], where 7.2% of patients were using thiazides, and 27.2% 

in a Brazilian study [10], in which the use of diuretics was not described. 

Several factors may explain these differences. Beyond individual physiological 

variability, methodological aspects such as differences in the standardization of 24-hour urine 

collection and incomplete documentation of urinary calcium measurements in medical records 

may have contributed to the variability observed. Furthermore, some participants were 

receiving thiazides for indications unrelated to the control of calciuria, such as SAH alone 

(17.7%) or other reasons not clearly identified in the medical record review, which may also 

have influenced the prevalence of hypercalciuria observed. 

In the present study, 32.3% of participants receiving conventional therapy for HP 

experienced worsening of CKD stage. At follow-up, 35.4% had eGFR > 90 mL/min/1.73 m², 

47.8% had eGFR between 60 and 90 mL/min/1.73 m², and 16.8% had eGFR below 60 

mL/min/1.73 m², similar to findings reported by Underbjerg et al. [14]. The proportion of 

individuals with HP and CKD stage ≥3 in our cohort exceeds that observed in the Brazilian 

population. According to a national systematic review [31], only 1.43% of individuals self-

reported kidney disease, and in healthcare settings up to 13.63% had documented eGFR below 

60 mL/min/1.73 m². 

The high prevalence of CKD among individuals with HP is further supported by a meta-

analysis published in 2021 [7], in which the proportion of CKD stage ≥3 ranged from 12% to 

23% among patients with a mean HP duration between 9 and 15.9 years. Moreover, in one of 

the included studies, among participants with longer disease duration (17 years), 41% had 

eGFR below 60 mL/min/1.73 m², suggesting that deterioration of renal function is strongly 

influenced by the duration of HP. 



In addition, Luk et al. [32], in a population-based study, identified permanent HP as an 

independent risk factor for sustained reduction in eGFR. In a retrospective analysis conducted 

by Spanish investigators [33], other factors were also found to be significantly associated with 

deterioration of renal function in patients with HP, including SAH, DM, dyslipidemia, and 

nephrolithiasis. Consistent with these findings, SAH, dyslipidemia, and DM were among the 

most prevalent comorbidities in our cohort, and a higher prevalence of SAH and DM was 

observed in participants with more advanced CKD stages. 

The prevalence of nephrolithiasis in patients with HP receiving conventional therapy 

varies considerably. In a meta-analysis including 13 studies, of which 6 reported data on this 

condition, nephrolithiasis rates ranged from 0% to 35.5%, with lower rates observed in studies 

with shorter disease duration [7]. A systematic review [34] reported a median nephrolithiasis 

prevalence of 15% across studies, nearly twice that observed in our cohort (8.8%). The 

relatively small number of participants with nephrolithiasis in our cohort may have limited the 

statistical power to detect significant associations between this complication and other 

variables, including renal outcomes and pharmacological treatment. 

Less frequent comorbidities and complications in our cohort included cataract, CVD, 

and BGC, whose prevalence varies widely in the literature [12,34,35]. Many of these conditions 

require active investigation through complementary examinations, which may contribute to 

underdiagnosis in routine clinical practice. In a study analyzing patterns of medical practice, 

for example, only 23% of professionals reported screening for ocular complications and 4% 

for BGC [24]. In addition, it is important to highlight the absence of recent national protocols 

establishing the optimal timing for systematic screening of these complications in patients with 

HP, which may hinder their early recognition and management. By contrast, the most recent 

international recommendations suggest that additional investigations should be guided 

predominantly by the presence of signs or symptoms [5]. 

It is well established that PTH exerts a direct influence on bone remodeling, and that its 

deficiency or chronic absence in patients with HP reduces bone turnover, resulting in increased 

bone mineral density [36]. Sakane et al. [37] observed that most individuals with HP had DXA 

results within the normal range, whereas 32.4% had osteopenia and 2.9% had osteoporosis. In 

addition, they reported that patients with postsurgical HP who were postmenopausal, had DM, 

higher BMI, or older age showed impaired bone quality assessed by the trabecular bone score. 

In our cohort, we observed a higher prevalence of osteopenia among participants who 



experienced CKD stage progression compared with those without progression, supporting the 

hypothesis that osteopenia in this subgroup is more likely attributable to the mineral and 

hormonal metabolism disturbances associated with CKD than to HP alone. 

Evidence regarding fracture risk in patients with HP remains limited. In a meta-analysis 

conducted by Pal et al. [38], which included seven observational studies, an increased risk of 

vertebral fractures was observed in individuals with non-surgical HP, but not in those with 

postsurgical HP (OR 2.31; p = 0.003). In contrast, Ahn et al. [39], in a Korean population-

based cohort, demonstrated that the risk of any fracture was significantly lower in participants 

with postsurgical HP compared with individuals without HP (p = 0.037). Consistent with these 

findings, the occurrence of fragility fractures in our cohort was low (2.8%). Studies with longer 

disease duration are needed to better characterize the long-term skeletal consequences of 

chronic HP, particularly in patients with postsurgical HP. 

This study has limitations inherent to its retrospective observational design, including 

the inability to establish causal relationships, and the absence of a control group for direct 

comparison of the findings. On the other hand, several strengths should be highlighted, 

including the inclusion of data from four Endocrinology Reference Centers, constituting the 

largest Brazilian cohort of individuals with chronic HP to our knowledge. Furthermore, the 

longitudinal design allowed a comprehensive evaluation of clinical, biochemical, and 

complication-related parameters, encompassing multiple variables potentially influenced by 

conventional therapy. 

Conclusion 

 

Although conventional therapy achieves adequate metabolic control in patients with 

chronic hypoparathyroidism—with improvement in serum calcium and phosphate—relevant 

renal complications persist over long-term follow-up, particularly eGFR decline and CKD 

progression. Advanced CKD stages were strongly associated with SAH and DM. The high 

prevalence of these comorbidities reinforces the need for rigorous and systematic monitoring 

of renal function and cardiometabolic risk factors in this population. Prospective studies are 

warranted to define preventive strategies that may mitigate renal disease progression. 
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