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ABSTRACT… Objective: This study aimed to determine the incidence of tertiary hyperparathyroidism (THPT) among chronic 
kidney disease (CKD) patients on long-term hemodialysis in Swat, Pakistan, and identify key risk factors and complications. 
Study Design: Cross-sectional study. Setting: Miangul Abdul Haq Jahanzeb Kidney Teaching Hospital, Manglor Swat. 
Period: Jan and Feb 2025. Methods: A total of 200 adult hemodialysis patients (≥5 years) were screened. THPT was 
diagnosed based on persistently elevated parathyroid hormone (PTH) levels (>300 pg/mL), hypercalcemia (>10.5 mg/dL), 
and phosphate imbalance. Statistical analysis included independent t-tests, Chi-square tests, and binary logistic regression. 
Results: The incidence of THPT was 36% (n=72). Significant predictors included dialysis duration >10 years (OR: 2.67; 
p<0.001), PTH >300 pg/mL (OR: 3.21; p<0.001), hypercalcemia (OR: 2.89; p<0.001), and lack of vitamin D therapy (OR: 
1.98; p=0.002). THPT patients exhibited higher rates of vascular calcifications (48% vs. 22%), fractures (12% vs. 3%), and 
gastrointestinal complications (18% vs. 7%) (p<0.05). Conclusion: The high burden of THPT (36%) among hemodialysis 
patients highlights the need for early screening, vitamin D supplementation, phosphate control, and timely parathyroidectomy 
referrals to mitigate complications.
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INTRODUCTION
Tertiary hyperparathyroidism (THPT) is frequently 
seen in patients with chronic kidney disease 
(CKD) with a long history of hemodialysis due 
to persisting secondary hyperparathyroidism 
and hyper stimulated parathyroid glands. 
Eventually, there is autonomous secretion of 
parathyroid hormone (PTH) due to parathyroid 
hypertrophy leading to severe disordered 
calcium-phosphate metabolism, hypercalcemia, 
vascular calcification, and osteodystrophy, which 
dramatically worsens the morbidity and mortality 
of these patients. In spite of the development 
of medical treatment options such as vitamin D 
analogs, calcimimetics, and phosphate binders, 
a significant proportion of cases of THPT remain 
unresponsive to pharmacological treatment, 
making parathyroidectomy the only remaining 
option. Unfortunately, THPT is underrecognized 
and as a result undertreated because it is driven 
by unstandardized diagnostic thresholds, 

heterogenous treatment approaches, and 
limited focus on long term follow up care. As 
hemodialysis patients are at the greatest risk 
for THPT, knowing its incidence, associated 
factors, and clinical consequences is essential 
for effective management and improving patient 
outcomes.1 If left untreated, THPT contributes 
to severe metabolic imbalance, including 
hypercalcemia, vascular calcification, and 
cardiovascular diseases all of which significantly 
increased morbidity and mortality in hemodialysis 
patients.2,3

In chronic kidney disease (CKD) there is already 
a triad of hypocalcemia, vitamin D deficiency, and 
phosphate excretion that drives the polyglandular 
syndrome vis a vis over reacted parathyroid 
glands.4 This ultimately progresses into a 
state of calcium dysregulation PTH deficient 
secretion leading to what is known as parathyroid 
hyperplasia.5 
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This increased para-thyroid glands dysfunction is 
associated with shift mineral and bone metabolism 
disorders together with prolonged dialysis which 
explicitly state the high prevalence THPT in long 
term dialysis patients.6 There are different rates 
of the development of THPT among patients with 
chronic kidney disease and maintaining dialysis.7

Few estimates state that after a decade on 
dialysis, approximately 15% of the patients would 
have undergone a parathyroidectomy, while the 
proportion would be at 38% after twenty years.7 
One meta-analysis suggested that around 20-
30% of dialysis patients suffer from THPT and this 
condition significantly impairs their bone health, 
cardiovascular system and life expectancy.8 
Because of such high prevalence among patients 
on hemodialysis, it is crucial to understand the 
risk factors associated with THPT to improve 
patient management. Noteworthy THPT risk 
factors include extended periods of dialysis, 
hyperparathyroidism with PTH levels persistently 
elevated above 300 pg/mL, calcimimetic 
treatments, and SHPT mismanagement 
during dialysis procedures.9 Other than bone 
metabolism, THPT is believed to have widespread 
consequences affecting multiple organ systems.

Patients on hemodialysis with THPT are more 
susceptible to vascular calcifications which further 
escalate cardiovascular disease and mortality.10 
At the same time, permitting hypercalcemia for 
prolonged periods causes soft tissue calcification, 
bone nephrolithiasis, and even pancreatitis, which 
markedly exacerbates renal and gastrointestinal 
functions.11 The calcium phosphate metabolism 
disorder that accompanies THPT has also been 
suggested to contribute to the pathophysiology 
of peptic ulcer disease, possibly affecting the 
gastric mucosa and leading to increased chances 
of gastrointestinal hemorrhage.12 In addition, 
THPT causes other metabolic bone disease 
manifestations like osteodystrophy and fractures 
which compromise the quality of life for patients 
while on hemodialysis.13 The issue of how to 
manage THPT in patients receiving hemodialysis 
is still unresolved.

Medical therapies employing the use of vitamin D 

analogs (calcitriol, paricalcitol) and calcimimetics 
have been noted to lower PTH levels, although 
they do not mitigate parathyroid hyperplasia.14 
As a result, severe or refractory THPT is remain 
surgically treatable (parathyroidectomy).15 
Unfortunately, surgical referral is often too late, 
leaving hyper parathyroid patients uncontrolled 
and hyperthyroid and its consequences for a 
longer period of time.16 In patients with CKD 
and dialysis, THPT is known to be greatly 
underdiagnosed and undertreated, remaining 
cases with grave complications due to differences 
in diagnostic criteria, goals of treatment, and 
absence of guidelines.17 Difficulties in early 
diagnosis of THPT arises from overlap of clinical 
features with SHPT, variability in definition of the 
PTH threshold, as well as a lack of follow-up in 
chronic dialysis patients. Therefore, this study 
aims to evaluate the incidence of THPT among 
CKD patients undergoing long-term hemodialysis 
and to identify the key risk factors contributing to 
its development.

METHODS
This cross-sectional study was carried out at 
Swat, Pakistan, In Jan and Feb 2025 with an 
aim on patients suffering from chronic kidney 
disease (CKD) on long-term hemodialysis to 
determine the frequency and risk factors of 
tertiary hyperparathyroidism (THPT). It integrated 
adult patients (≥18 years) on hemodialysis for no 
less than five years, qualifying by having elevated 
parathyroid hormone (PTH) levels > 300 pg/mL 
even after treatment for SHPT, serum calcium 
level > 10.5 mg/dL, and phosphate changes 
suggestive of THPT. Those patients having a 
prior history of parathyroidectomy or active 
malignancies perturbing calcium metabolism 
were excluded to prevent confounding variables 
that could independently alter PTH and calcium 
levels.

Using a power analysis, we established the 
sample size for this study (α = 0.05, power = 80%), 
screening 200 hemodialysis patients through 
consecutive sampling. A total sample size of 
200 was selected to achieve adequate statistical 
power for identifying significant predictors of 
THPT while ensuring representativeness of the 
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hemodialysis population in Swat. Clinical and 
biochemical data was assessed from the hospital 
records and laboratory reports which included 
demographic data (age, sex, duration of dialysis) 
and other available biological data, such as 
(calcium, phosphate, and PTH concentrations), 
as well as risk factors (duration of dialysis, vit D 
analogues, calcimimetic, or phosphate binder 
use), and complications (vascular calcifications, 
osteodystrophy, and cardiovascular diseases).

Ethical approval for this study was granted by 
the Ethical Committee of Miangul Abdul Haq 
Jahanzeb Kidney Teaching Hospital Manglor Swat 
(IRB No. 122). Informed consent was obtained 
from all participants prior to their inclusion in 
the study. Permissible variables were analyzed 
using frequencies and percentages while means 
± SD was utilized for non-permissible variables. 
The Chi-square test was used for categorical 
variables, for the continuous variables, we used 
t-test and ANOVA followed by binary logistic 
regression to identify independent predictors of 
THPT (dependent variable: THPT Yes/No), while 
controlling for age, dialysis length, PTH, serum 
calcium, and phosphate level. Significance was 
set at p-value of 0.05.

RESULTS
The study comprised 200 chronic kidney disease 
patients undergoing hemodialysis treatment 
Swat, Pakistan. They were screened and assigned 
into THPT (n=72) and non-THPT (n=128) groups 
based on biochemical markers. The participants’ 
mean age was 55.2 ± 10.8 years and male to 
female ratio was 60:40. The average duration 
of hemodialysis was 9.5 ± 4.2 years. The most 
prevalent comorbidities were diabetes mellitus 
(40%) and hypertension (65%).

Prevalence of Tertiary Hyperparathyroidism 
(THPT)
Out of 200 hemodialysis patients, 72 (36%) were 
diagnosed with THPT, based on persistently 
elevated parathyroid hormone (PTH) levels 
(>300 pg/mL), hypercalcemia (>10.5 mg/dL), 
and phosphate imbalance. The remaining 128 
patients had either SHPT with controlled PTH 
levels or no significant hyperparathyroidism.

Biochemical Markers in THPT vs. Non-THPT 
Groups
In Table-II Patients with THPT had significantly 
higher levels of PTH, calcium, and phosphate, 
along with a greater prevalence of vitamin D 
deficiency. Independent t-test is used to analyze 
the results.

Variable THPT 
(n=72)

Non-THPT 
(n=128) P-Value

Total Participants 72 128 -

Mean Age 
(years) 56.1 ± 9.8 54.5 ± 

10.3 0.21

Male (%) 43 (60%) 74 (58%) 0.65

Female (%) 29 (40%) 54 (42%) 0.78

Mean Dialysis 
Duration (years) 11.2 ± 3.9 8.1 ± 3.5 <0.05

Diabetes Mellitus 
(%) 32 (44%) 48 (38%) 0.52

Hypertension 
(%) 50 (69%) 80 (63%) 0.48

Table-I. Presents the baseline characteristics of study 
participants.

Biochemical 
Parameter

THPT 
(n=72)

Non-THPT 
(n=128) P-Value

PTH (pg/mL) 412 ± 75 256 ± 48 <0.001

Serum Calcium 
(mg/dL) 11.1 ± 0.6 9.8 ± 0.4 <0.001

Serum Phosphate 
(mg/dL) 5.4 ± 1.2 4.2 ± 0.9 <0.05

Vitamin D 
Deficiency (%) 78% 42% <0.05

Table-II. Summarizes the biochemical markers of 
THPT and non-THPT patients.

Regression Analysis for Predictors of THPT
In Table-III A binary logistic regression analysis 
was performed to identify independent risk factors 
for THPT. The model controlled for age, gender, 
dialysis duration, PTH levels, serum calcium, 
phosphate levels, and vitamin D therapy.

Complications Associated with THPT
In Table-IV Patients diagnosed with THPT 
experienced higher rates of complications, 
including vascular calcifications, fractures, and 
gastrointestinal issues, compared to non-THPT 
patients. Chi-square test is used to analyze the 
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results of Table-IV.

Predictor Odds Ratio 
(95% CI) P-Value

Dialysis Duration (>10 years) 2.67 (1.82–3.91) <0.001

PTH >300 pg/mL 3.21 (2.11–4.56) <0.001

Serum Calcium >10.5 mg/dL 2.89 (1.94–4.13) <0.001

Lack of Vitamin D Therapy 1.98 (1.32–3.01) 0.002

Table-III. Displays the logistic regression results for 
THPT predictors.

Complication THPT 
(n=72)

Non-THPT 
(n=128) P-Value

Vascular 
Calcifications (%) 48% 22% <0.05

Fractures (%) 12% 3% <0.05

Gastrointestinal 
Issues (%) 18% 7% <0.05

Table-IV. Summarizes the complication rates.

The analysis determined the rate of tertiary 
hyperparathyroidism (THPT) among chronic 
kidney disease (CKD) patients receiving 
hemodialysis in Swat to be 36%. Some primary 
contributing factors were longer dialysis periods, 
constant elevated levels of parathyroid hormone 
(PTH), hypercalcemia, and low vitamin D levels. 
The patients suffering from THPT presented 
with greater vascular complications such as 
calcifications and additional fractures alongside 
gastrointestinal problems compared to the 
patients not suffering from THPT.

Additionally, regression analysis using a binary 
logistic model validated that greater than 10 years 
of dialysis, hyperparathyroidism, and elevated 
PTH along with hypercalcemia were found to be 
essential determinants of THPT. The results call 
for stronger action in the form of early screening 
and adequate vitamin D supplementation along 
with appropriate medical care to control THPT 
and avert complications among patients on 
hemodialysis.

DISCUSSION
This study’s results underscore the high burden 
of tertiary hyperparathyroidism (THPT) seen 
in chronic kidney disease (CKD) patients on 
long-term hemodialysis in Swat, Pakistan. The 
prevalence of 36% is in line with estimates from 

other parts of the world, raising further red 
flags about mineral and bone complications 
among CKD patients.1 Important risk factors 
include long dialysis vintage (>10 years), high 
parathyroid hormone (PTH) levels (>300 pg/
mL), hypercalcemia (>10.5 mg/dL), and absence 
of vitamin D treatment, which is consistent with 
previously published work.2,3

Patients with THPT had higher prevalence of 
vascular calcifications (48% vs 22%), fractures 
(12% vs 3%) and gastrointestinal problems (18% 
vs 7%), which illustrates the significant morbidity 
burden associated with this condition.4 Vascular 
calcifications due to chronic hypercalcemia 
with phosphate dysmetabolism aggravate the 
already existing cardiovascular disease, which 
is the leading cause of death in patients on 
dialysis.5 Furthermore, the increasing prevalence 
of fractures points to the impact of chronic 
parathyroid hormone dysregulation on bone 
metabolism, which may lead to osteodystrophy.6,7

In spite of having access to vitamin D substitutes 
and calcimimetics, many patients in this study 
showed inadequate PTH control, indicating 
possible noncompliance or treatment resistance, 
a concern noted before in nephrology literature.8 
Because of the resistant nature of THPT, surgical 
therapy by way of parathyroidectomy is the most 
effective treatment. However, Turkey still struggles 
to deliver prompt surgical intervention.9,10 The 
postponement of surgical treatment aggravates 
disease progression even further and highlights 
the critically important need for established 
diagnostic frameworks and better treatment 
strategies.11

There is new evidence that suggests a possible 
genetic component to THPT, especially in the 
South Asian region, which is known for its 
vitamin D deficiency.12,13 Furthermore, dietary 
intake of phosphate and the effectiveness of 
phosphate binders greatly impact the aetiology 
of secondary to tertiary hyperparathyroidism.14,15 
All these factors support the rationale for greater 
individualization in the treatment of THPT. A 
number of authors contend that non-adherence 
to control of phosphate allowance leads to 
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dysregulation of PTH gland activity, therefore 
emphasizing the need for stringent dietary and 
medicative control in chronic dialysis patients.16,17

Another important issue is the economic strain 
posed by THPT management because late-
stage parathyroidectomy and hospitalization 
costs are well known to economically burden the 
healthcare systems of developing countries such 
as Pakistan.18,19 The lack of medical infrastructure 
and inconsistent availability of calcimimetic 
therapy complicate effective disease control 
which further bolsters the need for policy-level 
changes to improve THPT management.20,21 
Auxiliary information from THPT neighboring 
countries indicates that the systematic 
implementation of early screening programs can 
drastically decrease the prevalence of THPT and 
its complications which further highlights the 
need for clinical guidelines at the national level. 
Moreover, emerging non-surgical therapies, 
especially those employing a combination of 
vitamin D with phosphate binders, may reduce 
the need for surgical interventions, but their 
impact over an extensive period of time has yet 
to be established.

CONCLUSION
This study underscores the high prevalence and 
complications of THPT among hemodialysis 
patients in Swat, Pakistan, emphasizing the 
urgent need for improved screening, effective 
medical intervention, and timely surgical referrals 
Key risk factors, including prolonged dialysis, 
persistent hyperparathyroidism, hypercalcemia, 
and vitamin D deficiency, must be actively 
monitored to prevent disease progression. Given 
the suboptimal response to pharmacological 
treatment, a multidisciplinary approach involving 
nephrologists, endocrinologists, and surgeons 
is crucial for optimizing patient outcomes. These 
findings highlight the necessity of integrating 
routine THPT screening into nephrology care, 
along with patient education programs to 
enhance adherence to phosphate binders 
and vitamin D therapy. Future research should 
focus on early intervention strategies, long-
term treatment efficacy, and cost-effective 
management approaches to mitigate THPT-

related complications in CKD patients.
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