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Background: Secondary hyperparathyroidism (SHPT) can 
lead to significant morbidity, mortality, and additional 
hea l thcare  resource ut i l i za t ion  in  chron ic  k idney 
disease. Baseline prevalence data is highly required. This 
study aims to determine the prevalence of secondary 
hyperparathyroidism (SPTH) in pat ients with Type 2 
diabetes undergoing hemodialysis.

Materials and Methods: We reviewed all medical records 
of patients whose chronic kidney disease (CKD) was due 
to Type 2 diabetes mellitus and are undergoing chronic 
hemodialysis from 2000 to 2009. Excluded were those 
who underwent hemodialysis due to acute renal failure 
or for chronic renal failure due to other causes other than 
diabetic nephropathy (e.g. hypertensive nephropathy, 
chronic glomerulonephritis, etc).  Data collected include 
age, sex, body mass index, bone markers, intact PTH, and 
urea reduction rate. 

Results: The age and sex adjusted period prevalence of 
secondary hyperparathyroidism was 28.9%, commonly 
seen in the 5th to the 6th decade of life. Patients with 
SPTH had higher serum intact PTH, higher total calcium 
level (mean 9.05 versus 8.6, p=.026) and a higher urea 
reduction rate (mean 54.1 versus 45.2, p=.045). There was a 
longer duration of hemodialysis sessions among those with 
secondary hyperparathyroidism (mean 2.4 years versus 
1.78 years, p=.004). Dialysis was likewise more adequate.

Conclus ion:  Pro longed d iabet ic  k idney d i sease i s 
associated with secondary hyperparathyroidism for which 
a more aggressive monitoring of calcium and phosphorus 
imbalance is required.
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Abstract

Introduction
 Type 2 Diabetes Mellitus affects 4.6% of the population or 
about 3.5 million Filipinos1, while chronic kidney disease affects 
approximately 1.2 million Filipinos2.   It is commonly caused 
by chronic diseases such as diabetes and hypertension, with 
diabetes as the leading cause, accounting for 28% of cases.3  
Both chronic kidney disease and diabetes remain to be two 
of the 10 leading causes of mortality in the Philippines.1,2

 Secondary hyperparathyroidism (SPTH) is a frequently 
observed complication in patients with chronic renal failure.  
In a study by Rahimian, et.al., the prevalence of secondary 
hyperparathyroidism is around 45% among chronic kidney 
disease patients undergoing hemodialysis,4  and  increases 
across declining estimated Glomerular Filtration Rate (eGFR) 
levels, with about 56% occuring in those with an eGFR of <60 ml/
min/1.73m2.5    Studies among CKD with hyperparathyroidism 
have shown that there were relative lower values of serum 
Intact Parathyroid Hormone (iPTH) in diabetics as compared 

to nondiabetics, 4,6,7  however, these studies did not mention 
the prevalence of hyperparathyroidism in the diabetic kidney 
population.   
 Secondary hyperparathyroidism is characterized 
by increased secretion of parathyroid hormone (PTH), 
parathyroid gland hyperplasia and imbalances in calcium 
and phosphorus.8   The decreased kidney function in chronic 
kidney disease results in the deficiency of activated vitamin D, 
decrease in phosphorus excretion by the remaining functional 
nephrons and increase serum concentration of phosphorus.  
These changes cause a decline in calcium, which in turn 
stimulates an increase in PTH synthesis and secretion.  PTH 
regulates the level of calcium in the blood by increasing 
the absorption of calcium from the intestine and the kidneys 
through the action of vitamin D.7 It also increases bone 
resorption, causing osteitis fibrosa cystica, characterized by 
pattern of high bone turnover. Rahimian et.al found a positive 
correlation between an elevated alkaline phosphatase 
level and conditions with radiologic and histological finding 
of high bone turnover pattern, as in osteitis fibrosa cystica.  
Magnesium, on the other hand, is a cation commonly found 
intracellularly, half of which is found in the bone and half in the 
muscle and other soft tissues.  Although not a major regulator, 
it has a role in stimulating parathyroid secretion.4     
 The increased PTH, hyperphosphatemia, and hyper- or 
hypocalcemia in patients with secondary hyperparathyroidism 
is associated with a significant increased mortality, morbidity 
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and additional healthcare resource utilization.9,10 This is due 
to their effect on vascular calcification, cardiomyopathy, 
lipid/carbohydrate metabolism, immune dysfunction, and 
anemia.  Therefore, baseline prevalence data will help us 
determine the need for a more aggressive management of 
CKD patients with or without secondary hyperparathyroidism, 
in order to improve the patients’ quality of life and to decrease 
healthcare costs. 

Objectives

General:

 T o  d e t e r m i n e  t h e  p r e v a l e n c e  o f  s e c o n d a r y 
hyperparathyroidism (SPTH) in patients with Type 2 Diabetes 
with chronic kidney disease undergoing hemodialysis at St. 
Luke’s Medical Center.

Specific:

 1.  To compare the clinical and laboratory profile of 
patients with secondary hyperparathyroidism (SPTH) to those 
without secondary hyperparathyroidism.

 2. To determine the association of intact PTH with 
clinical and laboratory profile of patients with secondary 
hyperparathyroidism. 

Subjects and Methods

 This is a retrospective study spanning a 10-year review 
of records of diabetic kidney disease on hemodialysis.  
An average of 400 dialysis patients per year, regardless 
of etiology, were scanned for possible inclusion.  Since 
no local data concerning the prevalence of secondary 
hyperparathyroidism in diabetic kidney disease is published, 
it is assumed that the institutional prevalence of SPTH was 
around 5% of the total number of diabetics on dialysis with 
a margin of error of 1.5%.  The estimated sample size for 
this theoretical basis was 140 diabetic CKD patients on 
hemodialysis.
 Included in the study were all Type 2 diabetic patients, 
(diagnosed based on the ADA criteria: fasting blood 
glucose of >125 mg/dl on two occasions, random blood 
glucose or 2 hour postload glucose of > 200 mg/dl on 75g 
Oral Glucose Tolerance Test)11, more than 20 years old, 
diagnosed with chronic kidney disease and undergoing 
chronic hemodialysis (regular maintenance dialysis of >6 
months), on an outpatient basis.  Excluded were those who 
underwent hemodialysis due to acute renal failure or for 
chronic renal failure due to other causes other than diabetic 
nephropathy (example: hypertensive nephropathy, chronic 
glomerulonephritis, etc).  
 Chart review of all patients undergoing hemodialysis at 
the Renal Unit of St. Luke’s Medical Center from year 2000-
2009 was done.  The following data were collected: age, sex, 
body mass index, duration and frequency of hemodialysis, 
creatinine, calcium, phosphorus, albumin, magnesium, 
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intact PTH and Fasting blood sugar (FBS).  Adequacy of 
hemodialysis is defined as Urea Reduction Rate of more than 
70% (calculated using the pre and post BUN) (appendix A, B).  
The corrected calcium was likewise computed, using serum 
albumin (appendix A).  All laboratory tests were interpreted 
using international laboratory units and standards.

Statistical Analysis

 All analyses were done using the Statistical Package 
for the Social Sciences (SPSS Version 16).  Descriptive 
stat ist ics include mean and standard deviat ion for 
continuous variables and percentages for categorical 
data.  Comparison of clinical variables among those with 
and without secondary hyperparathyroidism was done using 
Chi-Square and Independent T-test.  Age and sex based 
prevalence was computed based on the total number 
of patients with elevated serum intact PTH divided by the 
total number of Type 2 diabetics on chronic hemodialysis. 
All p-values less than 0.05 were considered statistically 
significant. 

Results

 A total of 142 Type 2 diabetics on hemodialysis were 
documented from 2000-2009. The period prevalence of 
secondary hyperparathyroidism was 28.9% (41 out of 142).  
The prevalence was slightly higher in males (66%) and 
commonly affects the sixth decade of life. (Table 1-2)(Figure 
1)

Figure-1 Prevalence of Secondary Hyperparathyroidism Among 
Type 2 Diabetics on Chronic Hemodialysis Stratified Across Sex, 

St. Luke’s Medical Center, 2000-2009
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Clinical and Laboratory Profi le of Patients with 
Secondary Hyperparathyroidism

 We compared the clinical and laboratory parameters of 
patients with and without secondary hyperparathyroidism.  
Significant higher values were noted with the intact PTH 
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among those diagnosed with secondary hyperparathyroidism 
(mean 348 versus 53.3, p<0.001); higher total calcium 
level (mean 9.05 versus 8.6, p=0.026) and a higher urea 
reduction rate (mean 54.1 versus 45.2, p=0.045).  There 
was a longer duration of hemodialysis among those with 
secondary hyperparathyroidism (mean 2.4 years versus 
1.78 years, p=0.004).  A higher proportion of adequately 
dialyzed patients were noted among those with secondary 
hyperparathyroidism (46% versus 27%, p=0.024).
 No differences were noted with the age, sex, body mass 
index, length of time of each dialysis session, laboratory 
markers (creatinine, albumin, calcium phosphate product, 
phosphorus, alkaline phosphatase, magnesium and fasting 
glucose). (Table-1)

Association of Serum intact PTH with Clinical and 
Laboratory Parameters

 Among all variables analyzed, only the duration of 
dialysis and urea reduction rate were positively correlated 
with serum intact PTH.  An increase in the duration of dialysis 
is fairly associated with a linear increase in serum intact 
PTH (r=0.297, p<0.001), while an increase in serum PTH was 

associated with a linear and proportionate increase in the 
urea reduction rate (r=0.18, p=0.032).(See Fig.2 & 3)  There 
was no significant relationship with age, sex, body mass 
index, frequency of dialysis, hours per session, and the 
different laboratory markers. 

Table I.  Comparison of Clinical and Laboratory Profile of Type 2 Diabetic Patients on Chronic Hemodialysis  
With and Without Secondary Hyperparathyoridism

St. Luke’s Medical Center, 2000-2009*

   Characteristic    Hyperparathyroidism   p-value
          Yes     No
 Total subjects      41  101
 Age (Year)
  Mean ± SD      64 ± 11.0  63.1 ± 12   0.68*
 Sex
  Male      27 (66)  63 (62)   0.69**
  Female      14 (34)  38 (38)
 Body Mass Index (Mean ± SD)    27.5 ± 5.8  26.4 ± 4.8   0.29*
 Frequency of Dialysis per week
  Once      2 (5)  3 (3)   0.49**
  Twice      6 (15)  16 (16)
  Thrice      33 (80)  77 (76)
  Four times      0  5 (5)
 Duration of Dialysis(Years) 
  Mean ± SD      2.4 ± 1.5  1.78 ± 1.02  0.004*
 Length of Time Dialysis Session (Hours)
  Mean ± SD      3.9 ± 0.41  4.1 ± 0.44   0.30*
 Laboratory
  Intact PTH(pg/ml)     348.1 ± 88  53.3 ± 9.8   <0.001*
  Creatinine (mg/dl)     8.2 ± 2.6  7.42 ± 3.9   0.25
  Serum calcium (mg/dl)     9.05 ± 1.31 8.6 ± 1.01   0.026*
  Albumin (mg/dl)     3.66 ± 1.31 3.31 ± 0.90  0.078
  Calcium phosphate product    52.8 ± 16.8 48.9 ± 21.1  0.29
  Phosphorus (mg/dl)     6.6 ± 5.9  5.4 ± 2.3   0.08
  Alkaline Phosphatase (mg/dl)    109.4 ± 57.8 136.7 ± 11.9  0.16
  Magnesium (mg/dl)     2.24 ± 0.48 2.18 ± 0.53  0.55
  Fasting glucose (mg/dl)    132.4  ±7.2 152.7 ± 11.4  0.27
  Urea reduction rate (%)     54.1 ± 24.7 45.2 ± 24.3  0.045*
 Adequacy of Dialysis
  Yes      19 (46)  27 (27)   0.024**
  No      22 (54)  74 (73)
*significant difference if p-value <0.05, Independent T-test, **Chi-Square Test PTH-parathyroid hormone

Table II.  Age-Sex Based Prevalence of Secondary 
Hyperparathyroidism in Type 2 DM Patients with 

Nephropathy on Chronic Hemodialysis, 
St. Luke’s Medical Center, 2000-2009*

     Age Male  Female   Total 
  No., (%)  No., (%) 
     20 – 29  0  0  --
     30 – 39   0  0  --
     40 – 49   3 (11)  1 (7)  4 (10)
     50 – 59  9 (33)  3 (22)  12 (29)
     60 – 69  11 (41)  10 (71)  21 (51)
     70 – 79  0  0  0
     > 80  4 (15)  0  4 (10)
     Total  7 (100)  14(100)  41(100)
*Total sample=142, Percentages reflect column totals
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Discussion

 We report an institutional prevalence data of secondary 
hyperparathyroidism among F i l ip inos with diabet ic 
nephropathy undergoing chronic hemodialysis within 
a 10-year review period.  The prevalence of secondary 
hyperparathyroidism in the diabetic kidney population is 
reported to be 28.9%.  Our sample comprised of patients in 
the 5th and 6th decade of life, undergoing hemodialysis twice 
or thrice weekly lasting for 1.5 to 4 hours per session.  The 
subgroup of patients with secondary hyperparathyroidism 
were slightly older (mean age 64 + 11), and had a longer 
duration of dialysis (mean of 2.4 years) with significantly 
higher serum intact PTH levels, higher total calcium levels 
and higher urea reduction rate when compared to those 
with normal intact PTH levels. 
 The duration of hemodialysis was incidentally longer 
among those with secondary hyperparathyroidism (SPTH).  
This supports the findings of Nasri et.al who also documented 
a positive correlation between serum iPTH with the duration 
of dialysis treatment.6  This positive linear relationship can be 
explained physiologically by the cumulative and prolonged 
uncorrected deficiency of 1,25 dihydroxyvitamin D3 and 
related compounds as chronic kidney disease progresses. 
Studies have shown that consistent control of the markers 
of bone metabolism and disease (vitamin D, calcium, PTH, 
phosphorus) within published targets is a strong predictor of 
survival in hemodialysis patients.12,13

 Data of this study show significantly higher levels of 
intact parathyroid hormone and higher total calcium than 
those without SPTH.  Like any other category of hemodialysis 
patients, the levels of intact PTH, calcium and phosphorus 

have been directly equated with all-risk for mortality.  Data 
from one meta-analysis showed that there is greater mortality 
risk with phosphorus, followed by calcium and parathyroid 
hormone (PTH).  The threshold associated with a significant 
all-cause mortality risk varied from (reference: 2.5-2.9) to 
6.6-7.8 mg/dL (reference: 4.4-5.5) for high phosphorus, <3 
mg/dL (reference: 5-7) to <5 mg/dL (reference: 5-6) for low 
phosphorus, 9.7-10.2 mg/dL (reference: < or =8.7) to >10.5 
mg/dL (reference: 9-9.5) for high calcium, < or =8.8 mg/
dL (reference: >8.8) to <9 mg/dL (reference: 9-9.5) for low 
calcium and >300 pg/mL (reference: 200-300) to >480 pg/
mL (reference: < or =37) for PTH.14

 There was no significant correlation between intact PTH 
and alkaline phosphatase in this study, in contrast with other 
findings wherein there is a significant correlation between 
alkaline phosphatase and elevated PTH.4     However, studies 
by Nasri et al and Vincenti etal. showed that there is a 
significantly lower serum alkaline phosphatase and intact PTH 
levels in diabetic than in non-diabetic hemodialysis patients.  
A proposed mechanism was the relative insensitivity of the 
diabetic skeleton to the actions of PTH, however the true 
mechanism behind this finding is still unknown.6,8  
 In this study, there is a linear correlation between the 
urea reduction rate and the level of intact PTH.  Despite the 
adequacy of dialysis, the subjects still has elevated level of 
PTH.  Along with the finding of elevated calcium, we could 
speculate that the patients might be going into beginning 
tertiary hyperparathyroidism or there was an inadequate 
supplementation of calcium and vitamin D in these patients.   
 There were no significant relationship between age, sex, 
BMI and intact PTH.  These findings were consistent with other 
studies wherein age and sex is not correlated with the level 
of PTH.4,8,13,15  On the other hand, a study at Salem Veterans 
Medical Center showed that higher BMI was associated with 
significantly higher PTH level.  The noted difference may be 
due to the differences in sunexposure among patients in the 
Asia-Pacific region as compared to Western region.   
 It must be stressed that there were several limitations to 
this study.  Being a retrospective study, several data were not 
available for review.  It would be ideal to check the vitamin 
D level since this is one of the parameters that is affected in 
patients with secondary hyperparathyroidism.   There was 
also only a single PTH determination done and a follow-up 
PTH was not available after treatment.   Also, not included in 
the study was the dose and duration of calcium and vitamin 
D supplementation the patients were receiving.  
 In summary, we established our institutional 10-year 
period prevalence of SPTH among diabetic CKD undergoing 
hemodialysis.  So far, among those with SPTH, the duration 
of dialysis had been prolonged.  There was higher level of 
calcium, phosphorus and urea reduction rate.  Small to fair 
positive association was seen with duration of dialysis and 
urea reduction rate.

Table III.  Association of Serum Intact PTH with the Clinical and 
Laboratory Profile of Type 2 Diabetic Patients 

undergoing Chronic Hemodialysis.

Variable           Coefficient p-value Comment
 Age   -1.02 0.23       NS 
 Sex    0.069 0.41       NS
 BMI   -0.113 0.21       NS
 Duration of Dialysis  0.297 <0.001 Fair correlation 
 (Years)
 Frequency of Dialysis  0.047 0.58       NS
 Hours per Session -0.070 0.41       NS
 Lab Markers
  Creatinine   0.118 0.16       NS
  Total calcium  0.019 0.81       NS
  Albumin  -0.050 0.56       NS
  Calcium   0.12 0.14       NS
  phosphate   0.03 0.71       NS
  Phosphorus -0.035 0.68       NS
  Alkaline  -0.039 0.64       NS
  Phosphatase -0.075 0.38       NS
  Magnesium  0.18 0.032     Small
  Fasting glucose
  Urea reduction 
 rate
*Significant difference if p-value is <0.05 Pearson Correlation
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Conclusions

 F rom 2000-2009,  the prevalence of  secondary 
hyperparathyroidism among outpatient Type 2 diabetics 
w i th  ch ron ic  k idney  d i sease  undergo ing  ch ron ic 
hemodialysis at St. Luke’s Medical Center was 28.9%.
 There is an elevated level of calcium in the subgroup 
of patients with elevated PTH.
 Those with elevated PTH had longer duration of dialysis 
indicating the chronicity of the kidney disease.
 PTH was higher in the hyperparathyroidism group 
desp i te  adequacy of  d ia lys i s ,  ind icat ing poss ib le 
p r o g r e s s i o n  t o  t e r t i a r y  h y p e r p a r a t h y r o i d i s m  a n d 
inadequacy of calcium and vitamin D supplementation.

Recommendation

 Based on this study, the prevalence of secondary 
hyperparathyroidism was high among patients with diabetic 
kidney disease on hemodialysis.  Therefore, clinicians 
should be active in screening patients with diabetic kidney 
disease for secondary hyperparathyroidism, to include 
vitamin D level, in addition to calcium and PTH.  Adequate 
calcium and vitamin D supplementation should be given to 
patients with SPTH, using PTH as a guide to determine the 
adequacy of dosage.  Further study is also recommended 
to establish the effect of dialysis and adequate treatment 
on the level of PTH.
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